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Foreword

HOWARD GARDNER

Harvard Project Zero, Cambridge, Massachusetts, U.S.A.

Next to its close relative intelligence, no topic in psychology or education has been as salient and

controversial for so long a time as that of giftedness. Interest in human gifts—broadly defined—has

been perennial in diverse societies, as those believed to have special powers have been variously

honored or damned.This interest in human beings who display unusual capacities is hardly surprising,

given the desirability of harnessing these gifts to the public good and the fear of what might happen

if such extraordinary gifts were turned against those in power. Once systematic investigations of

individual differences began, about a century ago, lay concerns about human talent were joined to

scientific: curiosity and to policy decisions, thus ensuring heated discussions which continue unabated

to this clay. |
From early on, discussions about giftedness among both theorists and practitioners have been framed

by competing positions. The most fundamental arena of dispute has concerned the origins of gifts.

While the majority of researchers have assumed that gifts are largely inborn, a cohort has insisted

on the «ontribution of family and other environmental factors to the developmentof talent. A topic

arousing equal controversy has been the singularity of giftedness. Many of the pioneering researchers

believed it was most parsimonious to assert the existence of general giftedness (sometimes parading

under the name “g”), but a contrary position has posited the existence of a multiplicity of gifts.

On the morepractical side, an analogousset of contrasts has arisen. Whenit comesto the identification

of the gifted individuals in a society, many practitioners seek to rely on the simplest, least ambiguous
form of evidence—usually the score on an objective instrument such as an intelligence test. Other
practitioners, however, are reluctant to place faith in such measures, preferring to look directly at
evidence of high-level performance in the scholastic or other areas. Once gifted individuals have been
identified by whatever means, controversy surrounds the question of how best to nurture talent. A
clear majority of workers in the gifted area favor forms of tracking, organized either around general
giftedness or along the lines of specific talents. However, especially in recent years, the costs of tracking
have frequently been noted—costs not only at the expense of competing values such as equity, but even
in terms of the alleged costs of such isolation for the gifted individual herself.

In some areas of research, controversy proceeds but without notable progress. Indeed, after some
brilliant initial flourishes in the early part of the century, investigations of giftedness languished until
the 1970s. In the last two decades, however, the area of research on giftedness and related topics has
comealive again. There is an ever-expandingset of journals, books, conferences, special interest groups,
and encyclopedic handbooks.Issues of giftedness have becomeof interest not only to researchers with
a long-time declared interest in the area but also to other accomplished scientists who find that their
investigative curiosity draws them to individuals or groups of exceptional promise and/or exceptional
achievement.

The handsome volume that you hold in your hands is eloquent testimony to the progress of the
field in the last few decades. Following Abraham Tannenbaum’s magisterial review of the history
of interest in the field of giftedness, one encounters important essays on many topics that could
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hardly have been imagined earlier in the century. Of special note are new theories of giftedness,
put forth by scholars like Frangoys Gagné, David Feldman, Franz Monks, and Robert Sternberg;
biologically-oriented accounts offered by Robert Plomin, Hans Eysenck andtheir colleagues; studies of
giftedness in particular domains, ranging from music and art to leadership and mathematics; a plethora
of essays on practices for the gifted across the age range and from a large numberof countries; as well
as treatments of a numberofspecial topics, ranging from after-school programs to underachieving gifted
students to gifted handicapped individuals. Nearly every major workerin the field is represented in this
compendium;the selection is even-handed as well as comprehensive. Themesrecurin variousarticles,

often with a somewhatdifferent slant, conferring a beguiling contrapuntal quality on the book. Anyone
who takes the time to sample across the Handbook will be exceedingly well informed about the work
of today and in a privileged position to speculate about, and perhaps contribute to, the prospects for
tomorrow.

Given the relatively long history of the study of giftedness, one might ask what would most
astonish such pioneers as Francis Galton and Alfred Binet, Lewis Terman and Walter Lippman,
Leta Hollingsworth, and Catherine Cox, were they to display an unanticipated talent of returning to the
earthly scene today. In my own view, they would be surprised to see the extent to which the evidence
has accrued in support of both hereditarian and environmental accounts of giftedness. On the one hand,
powerful neurophysiological evidence has accrued to demonstrate the “physical reality” of “g” and other
symptomsof generalintelligence. Yet, on the other hand, evidence from a variety of quarters points to
the important, indeed indispensable role played by family support, cultural values, and vast amounts of
practice in the realization of any andallgifts.
Along a parallel line, I think that these early students of giftedness would be surprised to find the

continuing hegemonyofthe notionof a single intelligence, in the face of persistent attempts to develop
a more capaciousnotionof intellectual competence. Joseph Renzulli’s three-ring approach to giftedness,
Sidney Marland’s six forms of giftedness, Robert Sternberg’s triarchic conception of intellect, and my
own theory of multiple intelligences represent but the tip of an ever-expanding iceberg of efforts to
go beyond a singular view of giftedness. Our predecessors would note, properly, that those of a
psychometric bend tend to favor a single view of intellectual power, while those who attend to cultural,
social, and environmental factors are more comfortable with a more expansive (or looser) conception
of giftedness.

Whatever their theoretical bent, these visitors from our history would be fascinated by a concern
with manyissues that had scarcely arisen in their day. A preoccupation with gifted young girls, with
gifted minority youngsters, with gifted handicapped children, and with individuals gifted in a plethora
of domains and crafts would seem astonishing to those raised at a time when a young white male
scholar was the prototype of the gifted child. Even as they would be amazed bythe attention now paid
to the occasional young Hungarian chess player, Oxford schoolgirl, or Chinese painting prodigy, they
would probably be intrigued by the ever stronger uneasiness found among educators and the general
public concerning any effort to single out for special attention those individuals who appear to have
special promise. And although they might take comfort in the fact that most gifted programsstill admit
youngsters on the basis of test scores, their attention would be caught by those innovative programs
which allow self-nomination, parental nomination, or admission by a panel of peers and experts.
Some issues from days past continue to cry out for explanation. Westill do not understand why

some gifted youngsters go on to enormous adult accomplishment, while others essentially drop out;
nor why otherwise unremarkable normal youngsters occasionally surpass the performances of even the
most promising of their peers. Westill are uncertain about the relative contributions of intellectual,
social, affective, motivational, and sheer energetic and temperamental factors to unusual promise and
startling achievement. Much work remains to be done before we can understand the relationship
amongintelligence, giftedness, creativity, precocity, prodigiousness, and ultimate achievement, however

defined and however exhibited. Yet, if there is far to go, the distance traversed in the past quarter
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century is impressive indeed. The progress has been brought into a state of high readiness by the
hardworking and shrewd editors of this volume. Professors Heller, Mé6nks, and Passow deserve our

congratulations—andour thanks.

Harvard University
Cambridge, Massachusetts
May, 1993
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Preface

In his presentation at an international meeting on “Research Problems in Developing Giftedness” at the University
of Munich in May 1988, A. Harry Passow, then President of the World Council on Gifted and Talented Children,Inc.
(WCGT“), observed that the time had come for the developmentof a handbook on research on giftedness. Such a
handbock, he argued, would provide researchers, theorists, practitioners and program planners with an understanding
of what the knowledge base was and whatlacunaeexisted regarding the identification and nurturing of the gifted and
it would help in the framing of questions and the designing of studies which would enhance our understanding of the
complex phenomenonof giftedness.

Serious research on the gifted began at the turn of the century and hasintensified in the past two decades or so. As
early as 1916 the German psychologist William Stern wrote already an article about the identification, the needed
provisions for the gifted student and he described giftedness as a multifactorial concept. About 40 years later Terman °
came to the conclusion that Intelligence is a necessary but not sufficient condition for giftedness. Stern concluded
almost the same in his 1916article.

Hundredsof studies are done each year dealing with every conceivable aspect of giftedness. These studies range
from sophisticated research to both well- and poorly-designed master theses and doctoral dissertations and include
quantitative and qualitative designs, experiments, surveys, case studies, descriptions of school programs, and
classroom practices, etc. Some are replications of previous studies, intended to extend and deepen insights.
Manyacid to the knowledge base concerning the identification and development of potential or the achievements
of the gifted.

Until relatively recently, publication of research findings and other material concerning the gifted was thought by
manyto be a “peculiarly American phenomenon”. While it is true that more publications emanate from the United
States scurces in the form of books, journals, reports, dissertations and other materials than from any othernation,
the improvementin international communication has madeit clear that the U.S.A. has no monopolyinthisfield.
The increase in international and regional meetings and the exchangeof various kinds of publications has had two

consequences: (a) it has enhanced the flow of information cross-nationally and (b) it has made clear the need for
taking stock of the knowledge baseif the field of the gifted is to move ahead.
The published proceedings of the biennial World Conferences on Gifted and Talented Children include contributors

from many nationsbut, since these are conference presentations, they tend to be primarily nondata based reports and
program or practice descriptions. Numerous booksare published each year dealing with some aspect of giftedness,
but these tend to be topic-specific. In the U.S.A., a monthly publication titled Resources in Education (issued
by the E'RIC system which includes one center responsible for materials on the gifted and talented) disseminates
abstracts: primarily of unpublished reports and papers. International exchanges are somewhat sparse—there are few
international journals. Most publications coveronly local, national or regional projects. The expanding cross-national
commun:cation between individuals and groups has done muchto sensitize many personsin the field to the growing
body of information aboutthe gifted and talented.

Thus, it seemed to the editors that the field of gifted education could profit from a comprehensive handbook
designec. to provide a synthesis andcritical review of the significant theory and research dealing with all aspects of
giftedness, one which included contributors from the many nations where such research and program development
was occurring. We viewed the undertaking with 80 contributors from 18 countries on six continents as a kind of
international stock-taking. While the contributors provide a broad base for an international information exchange,
they also provide insights into research deficits and research needs.

Since the majority of studies of giftedness over the last two decades and even earlier has been carried out in North
America, there is a danger that one will take a noncritical perception of the material from the perspective of their
origin—.g., conceptions of giftedness and appropriate educational and nurturing strategies. However, we have long
known from cross-cultural socialization research that the assumption of universal validity of many educational and
psycholczical theories of human behavior—e.g., learning and thinking—has become obsolete. Moreover, manyrecent
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studies, as well as programsand practices outside the English-speaking regions, particularly in Europe, Africa, Asia,
and South America, are not known amongspecialists in the field. Progress in research and practice regarding the
identification and nurturance of talent potential to talent performance is dependent on the broad cross-national
exchange of information. A major purpose of this handbook is to document the state of the art of research and
development on giftedness from an international perspective.
The process of turning an ideainto a productis often a long and time-consumingprocess,as the editors rediscovered.

However, the editors were provided with a great deal of stimulation and support from many colleagues around the
world for which theyare grateful. |

Kurt A. Heller was awarded an AcademyScholarship from the Volkswagen Foundation (Grant No. II/64 911) for
the academic year 1989-90, and grants from the German Research Society (DFG 477/24/90-20 and 477/832/92) and the
UNESCO (ROK/87/009-No.116.040.2), which enabled him to make extensive trips to Western and Eastern European
countries, Israel, the Far East (China, Taiwan, Hong Kong, Korea, Japan and Thailand) as well as the U.S.A. and
Canada, visiting more than 60 research institutions, universities, special schools, and extracurricular programsin
those countries, and conducting many discussions with colleagues about the concept of the handbook. The other
editors, Franz J. Monks and A. Harry Passow,participated in numerousinternational and regional conferences and
consulted in a variety of countries during the period that the handbook wasbeing prepared. Several meetings of the
three editors took place at international and regional conferences.
The proposal for the handbook, together with drafts of chapter contents, was reviewed by an international panel

whose suggestions and comments wereincorporatedin revised outlines. Possible contributing authors with expertise
in particular areas were identified, keeping in mind that representation from as manynationsas possible was being
sought. Over 90% of the individuals asked to contribute accepted our invitations. Some could not accept because of
our deadlines. With very few exceptions, the manuscripts were submitted on time and wearegrateful for both the
quality and the promptnessof the contributions. The timing was especially critical since the editors and the publisher
aimed for publication by July 1993 so that it would be available at the Tenth World Conference on Gifted and Talented
Children in Toronto.
Our instructions to the contributors emphasized that each article should reflect the state-of-the-art from an

international perspective, should offer a comprehensive review and should include contents that comprised the
forefront of knowledge and thought about the gifted. All contributors responded to that request—some more than
others with the sparsity or unevennessof available knowledge often determining the author’s response.
The contributors and the editors have tried to provide this comprehensive review of research and practice on

giftedness and talent in a form which will be useful to a variety of readers—researchers, practitioners, program
planners, and policy makers, among others. If the handbook reaches politicians concerned with education and
advocates of gifted education—lay or professional—then an important goal will have been attained. University and
college students and teacherswill find this handbook useful as a comprehensive source of information regarding the
gifted and the talented. Anyone concerned with identification and nurturing of the gifted and the talented will find
the handbooka rich resource.
The 53 chapters are divided into seven sectionsas follows:
Part I: Historical perspective and perennial issues.
Part II: Conceptions and developmentof giftedness andtalent.
Part III: Identification of giftedness andtalent.
Part IV: Programsand practices for nurturing the gifted and the talented.
Part V: Other components of nurturing giftedness and talent.
Part VI: Examples of country efforts, policies, programs andissues.
Part VII: Present and future of education of the gifted and talented.
Finally, we want to thank the editors of Pergamon Press—Barbara Barrett, Michele Wheaton,and Lesley Williams

and their colleagues in the production department—fortheir very professional handling of this publication. We would
also like to thank Dr Michael Katzko whodid indepth English editing of some of the contributions and Dr Rebecca
Geigerfor her assistance in editing the final chapter.

Kurt A. Heller

Franz J. Monks
A. Harry Passow
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PARTI

Historical Perspectives and Perennial Issues Related to
Giftedness and Talent



History of Giftedness and “Gifted Education” in
World Perspective*

ABRAHAM J. TANNENBAUM

Teachers College, Columbia University, New York, U.S.A.

Introduction

Does genius make history, or does history make the
genius? A seemingly intriguing question for school
children and scholars alike. But a deceptive one none-
theless, since the choice is not “either-or”. Actually,
neither :ndividual geniuses nor historical forces pre-
dominate, the real relationship being interactive and
interdependent. Great ideas by highly creative individ-
uals often carry enough powerto influence the course
of history; conversely, the Zeitgeist (spirit of the times)
exercise‘ an enormousinfluence on great minds and on
the domains of excellence in which their precious ideas
are generated.

Western Perspectives on Domains of Excellence

Although the precise mannerin which geniusesandtheir
eras inter-relate will always be a mystery, one impression
seemsclear: the work of seminal thinkers throughoutthe
ages andsocieties is so importantthat unless we learn to
appreciate it we cannot hope to learn how the human
family makes history. Indeed, there are historians whose
theories are bound up with the nature and impact of
creative accomplishments in every historical period.

Spengler (1918), who compared the developmentof a
society to that of a human organism, each with its own
life cycl:: and distinctive personality, believed that every
stage of growth is defined by the style and substance of
great creative works produced at that time. Medieval
Europe:s characterized by the Gothic cathedralin archi-
tecture, the Gregorian Chant in music, and “Everyman”
in drama, all treasures of creative thinking andfitted
perfectly to Church-State political leadership. In the
Romantic Period, sumptuous government buildings and

 

*Since the terms “giftedness”, “talent”, “creativity”, and

“genius” appear in this chapter, a brief note is in order
concerning their intended meanings. “Giftedness” and “tal-
ent” are used synonymously to encompass publicly valued
abilities possessed by no more than one to two percent of
people at each developmental stage. “Creativity” is regarded
here as -epresenting one of two aspects of “giftedness” (or

elegant homes for the bourgeoisie are the representative
architecture of flourishing democracies; Beethoven’s
music and Shelley’s poetry bespeak the idealization
of the humancollective spirit as it replaces the earlier
authority of monarchy and aristocracy and the still
earlier power of the Supernatural. It would therefore
be anachronistic for a late twentieth-century composer
to create music in the style of Mozart’s Divertimenti or
for an artist to produce a Gainsborough-type “Blue Boy”
in the 1990s. The voices of present-day genius are not
only different from those of previous times—they also
codify current history as both reflectors and shapers of
the society in which they live, just as their predecessors
did in their own idiomatic, but era-inspired, ways when
Western society was younger.

In an essentially different approach to history,
Toynbee (1967) emphasizes society’s need to respond
successfully to periodic challenges as a condition of
survival. Today, the most obvious obstacles facing the
world include threats to the environment, hugeregional
pockets of overpopulation and hunger, the dread of
nuclear warfare, urban decay and violence, inter-ethnic
andinter-class tensions, and a host of diseases thatresist
cure thus far. Whateverprogress is made in confronting
these problemswill be spear-headed by some of the most
advanced thinkers of our times. Toynbee is explicit in
estimating the importance of creativity in guaranteeing
the survival of Western civilization when hewrites:

To give a fair chance to potential creativity is a
matter of life and death for any society. This is
all-important, because the outstanding creative ability
of a fairly small percentage of the population is
mankind’s ultimate capital asset, the only one with
which Man has been endowed(p. 24, italics in the
original).

“talent”), namely, innovation or invention that deservescritical
acclaim, in contrast to the other aspect of “giftedness” (or
“talent”) which refers to highly developed proficiency in
highly demanding tasks. “Genius” is the most advanced
extension of “giftedness” (or “talent”) or “creativity”, denoting
Olympian-level accomplishments bytherarest of adults.
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In essence, then, there is not only a history of gifted-
ness, but also history and giftedness. It makeslittle sense
to recount the life of a people without taking special
note of at least some of its best minds. These leading
figures produce immortal artifacts that symbolize the
distinctive nature of culture and civilization as they are
preserved and changedin the course of time (according
to Spengler). Viewed differently, the nature and degree
of creative thinking are critical in determining whether
a culture can survive and continue to grow or become
truncated relics of an unrecoverable past (according to
Toynbee).

Historical Drives

The humanpsyche seems to have a phenomenal poten-
tial for achievement. There are no knownlimits to the
kinds of talents it can demonstrate and to the heights
to which it can climb in any talent domain. But the
mind is not motivated to achieve every possible form
of excellence. The cultural milieu makes that decision
in the broadest possible sense. Spengler suggested that
the predominant characteristic of Western society is
“Faustian”, a term based on the medieval legendary
character, Faust, who is depicted in masterpieces by
Marlowe, Goethe, Gounod, Boito, and Thomas Mann.
In its reified form, this governing power is said to
produce an insatiable urge in individuals to explore
the unknown and even the unknowable, to reach the
unreachable, to grasp at the fringes of eternity, as it
were, no matter what sacrifices are necessary to solve
the mysteries of the universe and to serve the cause
of aesthetics. Spengler offers no clue as to why the
West adopted Faust as its inspiration to thrust ever
upward with the Gothic arch in the Middle Ages and
into outer space and the firmament in our owntime.
But according to him, the high-intensity drive has
always been there; penetration of the heavens with
cathedral architecture in one period of history and
with jet propulsion in another era represent similar
Faustian impulses emanating from different world views.
Both also represent accomplishments of some of the
best minds of their respective generations. Thus, the
history of a people comesto life and takes on meaning
through feats of supremeintellect and artistry in every
generation.

In the course of Western history, considerable consen-
sus has evolved concerning domains of excellence that
have cometo receive highest valuation and emphasis.
Phenix (1964) describes these domains from the perspec-
tive of a philosopher—educator,as follows:

(1) Symbolics, including basic forms of communi-
cation through ordinary language, mathematics, and
such nondiscursive symbolic forms as gestures, rituals,
and rhythmic patterns. These systems are structured
according to socially accepted rules of formation and
transformation and, as carriers of messages between
humanbeings, they are the most basic of all realms of
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meaning since they have to be used to express ideas in
each of the other realms.

(2) Empirics, comprising the sciences of the physical
and living world. Their content includes factual descrip-
tions, generalizations, and theoretical formulations
based on objective evidence in a world of matter,life,
mind, and society. Hypotheses introduced into these
realms are tested according to specified rules of evidence
and verification before acceptable truths can emerge.

(3) Aesthetics, including the various arts, such as music,
painting, sculpting, theater, and literary creation. “Mean-
ings in this realm are concerned with the contemplative
perception of particular significant things as unique objec-
tifications of ideated subjectivities” (pp. 6,7).

(4) Synnoetics, derived from the Greek word
Synnoesis, meaning “meditative thought”, or more
specifically, a combination of syn, meaning “with”
or “together”, and noesis, meaning “cognition”.
Synnoetics therefore signifies insightful relationships
between peopleor psychological understandings about
people. It applies to other persons or to oneself in
the sphere of knowing, just as sympathy relates to
individuals in the sphere offeeling.

(5) Ethics, which emphasizes moral meanings that
are concerned with obligation instead of fact, what
ought to be rather than what was,is, or will be. “In
contrast to the sciences, which are concerned with
abstract cognitive understanding, to the arts, which
express idealized aesthetic perceptions, and to personal
knowledge whichreflects intersubjective understanding,
morality has to do with personal conduct that is based on
free, responsible, deliberate decision” (p. 7).

(6) Synoptics, which embraces meaningsthat integrate
history, religion, and philosophy comprehensively. The
tools for building such meaningsare empirical, aesthetic,
and synnoetic, and the outcomesare newinsights that
amount to more than the sum of the parts from which
they are derived.

Psychologists observing the trained and habituated
skills in modern Western society classify human aptitude
Structures in fairly much the same way as Phenix
does, albeit from a different vantage point. For exam-
ple, DeHaan and Havighurst (1957) list the following
domains of excellence:

(1) Intellectual ability, which is related most directly
to success in school subjects, encompasses the verbal,
number, spatial, memory, and reasoning factors of
the primary mental abilities. Combinations of these
aptitudes are regarded as basic to other talents, such
as fine arts, social leadership, science, and mechanics.

(2) Creative thinking, which is revealed through some
complex mental powers,such asthe ability to recognize
problems, to be flexible in thinking, to originate ideas
or products, or to find new uses for old objects and
materials.

(3) Scientific ability, including skills in the use of
numbers and algebraic symbols, arithmetic reasoning,
curiosity about the natural world, and facility with the
scientific method.
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(4) Social leadership, specifically the ability to help a
groupreachits goals and to improve humanrelationships
within a group. Such skills are necessary for those who
will eventually assume leadership positions in business
and industry, labor unions, professional organizations,
commun:ty groups, government, andinternational agen-
cies.

(5) Mechanical skills, otherwise known as “craft
skills” and closely related to talents in the fine arts
and in science and engineering. Success in this category
depends on manipulative facility, spatial ability, and
perception of visual patterns, details, similarities, and
differences.

(6) Talents in the fine arts, which are required of
artists, writers, musicians, actors, and dancers.

In a similar vein, Gardner (1983) lists seven human
intelligences: (1) linguistic, (2) musical, (3) mathemati-
cal, (4) visual-spatial, (5) bodily kinesthetic, (6) social-
interpersonal, and (7) intrapersonal. What is noteworthy
about Girdner’s theory is that it derives partly from his
observations of individuals who had sustained injuries
in different parts of the brain. This source of data
is a far cry from the primarily cultural and historic
corpus o/ material from which Phenix (1964) drew his
observations. Yet, the overlap in their domainlistings
is extens ve enough to give a clear picture of what is
generally recognized as the major types of excellence
treasured in modern Western civilization, in contrast
to earlie: times in the West and to present-daylife in
some Western subcultures andin parts of the world that
remain ri:latively untouched by Western influence.
Amon; the talent domains that define the West’s

particular brands of Faustian strivings, there seems to
be somethingof a prestige hierarchy which has remained
fairly stable over the years. Highest in valuation are
the scarcity talents, so called because they are always
in short supply. Medieval society could neverget its
fill of leadership and inspiration from the clergy who
created a1 orderly, protective environmentand provided
its consti:uents with keys to personal redemption from
sin and {rom the threat of divine retribution. In our
modern world thereis also an insatiable need for people
inventive: enough to make life easier, safer, healthier,
and mor: intelligible. But hopes for survival are no
longer vested primarily in special talents possessed by
leaders of the clergy. Instead, the creative scientist
and socizl leader are seen as most indispensable, and
therefore the demandfor them cannotbesatiated as long
as life itself is vulnerable to extinction or dysfunction.
Although it takes only a single Jonas Salk to achieve

the breakthrough in conquering polio, there can never
be enoug; talentlike his for the great leaps forward that
still need. to be made in medical science. The same can
be said for an Abraham Lincoln in political leadership,
a Martin Luther King Jr, in race relations, a Winston
Churchill! in defense of human freedom, and a Sigmund
Freud in mental health. Society will always venerate
such talents as they appear, while thirsting for more and
more sinve the shortage can neverbefilled, principally

because the public’s motives are more self-preserving
than self-serving. It makes sense, therefore, to consider
these specialabilities as symbols of excellence in greatest
demand.
Ranking second are the surplus talents, so named

because their cumulative accomplishments over the
years are so abundant,rich, and varied that they exceed
the capacity of individuals to sample and derive benefit
from all of them. For example, it is said that multitudes
acknowledgethe greatness of Dante for his Inferno, but
hardly anyone ever reads it even once in a lifetime.
For the non readers, such a masterpiece is considered
“surplus” in the sense thatit is underutilized as literary
fare, although it could never be considered “superflu-
ous” inasmuch as some people, albeit a handful, do read
and adoreit.
Those whopossesssurplus talents have therare ability

to elevate people’s sensibilities and sensitivities to new
heights through the production of great art, literature,
music, and philosophy. Fewindividuals can excelin this
category, and some who do achieve celebrity status,
which meansthat they are the most widely recognizable
people in the eyes of the general public. But despite the
fame and fortune of a Picasso and a Beethoven,they
are treated as “divine luxuries” capable of beautifying
the world without guaranteeing its continued existence.
Of course, a Michelangelo and a Bach are always
welcomeas cultural assets; still, the need for such talents
represents a craving for ways in which to enhance the
quality of life rather than a demandfor finding meansof
preserving life itself. People are more likely to suppress
their cravings than their demands,as evidenced by the
vast treasuresofart, literature, and music that are widely
unappreciated.
The terms scarcity talents and surplus talents are not

intended to express value judgements, as if one were
superior to the other. They are simply different in the
kinds of admiration they elicit from society and in the
popular hierarchy of importance if a choice between
them had to be made. Scarcity talents are treated as if
they were vital human resources that will always be in
short supply as long as utopia is yet to be attained. Their
primary preoccupation is with fathoming the unknown
and even the unknowable, and modern Western society
has committed itself to investing all it can to further
such an enterprise. The physical survival of individuals
depends on the existence of scarcity talents, whereas
the cultural survival of the civilization depends on
surplus-type talents. Therefore, it is no surprise that
many schools and their supporting communities are
more eagerto cultivate scarcity talents in order to keep
body and soul together rather than to nurture surplus
talents for the sake of keeping the humanspiritalive.

Third in rank are the quota talents, which include
specialized, high-level skills needed to provide goods
and services for which the market is limited. The
job to be done is fairly clear; there are no creative
breakthroughs expected and no way of knowingpre-
cisely how long the opportunities for such work will
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last. Job openings for the relatively few who qualify
depend on supply and demand, which can beirregular
and geographically bound. Thus, a person with aptitudes
for local political leadership has a chance of becoming
elected only on special days designated for voting in
a democracy, provided that an appropriate vacancy in
public office exists at that time. Physicians, teachers,
engineers, lawyers, commercial artists, and business
executives are but a few of the kinds of highly skilled
people whose workis valuable. But they are soughtafter
only in response to market demand and opportunity.
Sometimes there are low supplies of such talents, as in
the case of physicians needed in poverty-stricken areas
of the world; occasionally there are surpluses, such as
liberal arts PhDs who are working at unskilled jobs
because they cannot find professional employment for
which they are trained, even though somepositions are
filled by less capable people hired ahead of them and
protected by tenurepolicies.

Like scarcity and surplustalents, quota talents emerge
in response to popular demand,butonly upto the point
where the public feels that its needs for such produc-
tivity are being met. For example, major symphony
orchestras are kept alive by appreciative audiencesthat
support first-rate performancesby first-rate musicians.
Sometimes there are vacanciesto befilled in orchestral
sections, and the searchis on for candidates whoqualify.
But the numberof such positionsis necessarily limited by
the numberof orchestras the public is willing to sponsor.
Hence,there is a quota system against which to measure
shortage andsurplus.

Schools have historically been most responsive to the
public’s needs for quota talents. These types of advanced
skills are appreciated for the specialized services and
goods they supply and for their market value. Schools
can therefore be alerted to areas of expertise where there
are many openings andthe pay is good for those whoare
bright and trained enough to qualify. In many schools,
the advanced training programsdesignedtofill quotas
in various professions have traditionally constituted the
total effort at differentiating education for the gifted.
Ranking last in the hierarchy are anomalous tal-

ents, including those which are either unappreciated
or disdained. Yet, they reflect how far the powers
of the human mind and body can bestretched and
still not be recognized for excellence. Included among
them are many prodigious feats, some having practical
meaning, others being appreciated for the amusement
they provide, andstill others that strike fear and awe in
people. Speed reading, mastery of mountainsoftrivia,
gourmet cooking, trapeze artistry, performance of com-
plex mathematical calculations faster than a computer,
and even the numbersof sexual seductions boasted by
a Don Juan are just a few examples of such talents.
In this category there are also “extinct” abilities such
as oratory and various types of manual craftsmanship
that belonged among the scarcity, surplus, or quota
talents in another era, but can now be considered
anomalous because they have become anachronisms.
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The condemnedtalents include the demagoguery and
craftiness of a Hitler or a Stalin, which may require as
much ingenuity as do extraordinary leadership skills for
constructive purposes, except that they are threats rather
than boons to humanity.

Schools have habitually emphasized the development
of harmless anomalous talents, especially those that
attract crowds and build morale, such as sports, glee
clubs, and marching bands. The popularity of such
activities among students and alumni, especially in the
United States, is communicatedto faculties who respond
by mounting elaborate talent hunts and devoting consid-
erable effort to sharpening thesetalents.

Thusweseethat scarcity, surplus, quota, and anoma-
lous types of giftedness have always been valued differ-
ently by patrons of excellence. The four categories may
encompassall forms of giftedness, but the differential
categorization helps describe,if not fully explain, their
differential acceptance.

Historical Constraints

In his psychoeconomic approachto the studyof creativ-
ity, Rubenson (1992) weighs the intrinsic and extrinsic
costs as well as benefits of innovation in different his-
torical periods. The intrinsic costs refer to the pressures
on creative minds who, by virtue of their inventions
and discoveries, render obsolete at least some cherished

wisdom that had also been innovative at one time
and had also upset established dogma before gaining
acceptance. Indeed, iconoclasm andrevisionist thinking
is likely to meet resistance which can exercise restraint
on the impulse to create, or even demoralize it. But
the countervailing, if not overpowering, drive is toward
newness, which is seen as progress in some domains
of excellence and venturesomeness in others. Among
the sciences, changes in theory often meet thestiffest
objections from those who have mastered and adopted
older concepts, but eventually the change is accepted
as progressive. For example, Galileo’s proposition that
the sun is immovable in the center of the universe and
that the earth has a diurnal motion of rotation has long
been seen as a major breakthrough in astronomy. Yet,
Galileo languished in what amounted to housearrest for
the last eight years of his life because his theories were
considered heretical.

It is awesome to contemplate how muchricher and
more abundant the West’s cultural treasures would
be if countless potential geniuses had not elected to
suppress or abort their creative impulses because they
feared ostracism or even reprisal if they would dare
revolutionize style and substance in the world ofideas.

Unlike intrinsic costs, which relate to the creative

person’s courage (or lack of it) to render received wis-
dom obsolete, extrinsic costs focus on societal influences
that stimulate (or inhibit) creative activity. Obviously,
freedom of expression encourages daring, avant-garde
thought and productivity. Coupled with liberty is the
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impact of opportunity and access to audiences,clients,
and customers. Rubenson (1992) cites evidence to show
a relationship between the number of journals in an
academic domain andresearch output by discoverersin
that discipline. He also refers to patent data to measure
how changes in demand can affect the frequency of
invention. It is not just demand that makesa difference;
patronage and sponsorship do also. And the effect is
not only on quantity, but also on fashion and content
of creative products. Simonton (1990a, b), for example,
lists many instances where ingredients of musical and
literary products relate directly to variations in exter-
nal demand. How else to explain the special Russian
thematic material—and indeed the very existence—of
Beethoven’s Rasumovsky Quartets without reference
to their being subsidized by the person to whom these
works are dedicated, andto his native origin?
The combination of personal freedom and encourage-

ment would seem to create historical imperatives for the
production of excellence. Thatis, times and places which
provided these conditions should have been rewarded
with a flowering of genius, whereas under oppressive
and restrictive conditions the landscape of creativity
would be expected to remain barren. However, here
is an instance where logic and reality are not always
compatib}e. Somehow, the humanspirit that is strong
enough 1: overcome internal restraints is sometimes
able to survive and even create under brutal political
regimes.

True, « Werner Von Braun could develop his consid-
erable tali:nts even in a police state under Hitler because
his own Nazi convictions may have given him accessto
opportunities for cultivating and dedicating desperately
needed talents in rocketry to help the German war
effort. The same may apply to the multi-talented Albert
Speer, whose superior abilities together with his deep
loyalty to Hitler enabled him to design an enormously
productive slave labor operation, as well as a vision of a
Third Reich capable of maintaining its hegemony for a
thousand years. But how to explain the genius of an Osip
Mandelstiam, who wrotegreat poetry while declaringhis
enmity toward Stalin, which eventually led to his death
by order of that tyrant? How did he, and his wife
Nadezhd::. too, manage to achieve immortality for their
literary works while suffering so much oppression and
humiliation in their native country? Perhaps Amabile
(1983) and Hennessey and Amabile (1988) are on target
when they reveal the enormous power of intrinsic
motivation in creative work. Indeed, it may even be
strong enough in some cases to overcomethe pain of
extreme adversity.
The emphasis has to be on “some cases”, to point

up the fact that wide generalizations cannot be drawn
from theiin any view of history. More typical are the
consequences of changes in political leadership in late
fourteenth- and early fifteenth-century China. As Mokyr
(1990) points out, before the fourteenth century, Chin-
ese technology was clearly superior to that of the West
in textile production, ship building, the measurement

of time, movable type printing, the invention of the
wheelbarrow, and the development of chemicals for
explosives, pharmaceuticals, and insecticides. In fact,it
would take the West several centuries to catch up with
someof these technological feats. Artistic technique and
imagination were similarly encouraged to flourish as
China was approachingthe fourteenth century. Grousset
(1959) attributes this outpouring of creative productivity
to the climate of cultural freedom, and probably public
appreciation as well.
But as the Ming Dynasty came into powerin the

late fourteenth century, support by the ruling elite
shifted away from technological and artistic creation
to more immediate economic needs. Instead of empha-
sizing innovation, the regime urged imitation of the
past. It also blocked the developmentof letter alpha-
bets, preferring instead to stay with the old ideo-
grams, which fostered artistic activity through callig-
raphy but stifled literary excellence for many years.
Thus it appears that a relaxation of political policing
of cultural life, together with a powerful popularthirst
for excellence, helps account for periodic outbursts
of greatness in different localities. These conditions
were surely prominent in the early sixteenth-century
Florence of Leonardo Da Vinci and Michelangelo, the
late sixteenth and early seventeenth-century London of
Shakespeare, Milton, Bacon, Jonson and Donne, the
nineteenth-century Vienna of Beethoven, Schubert, and

Mahler,the late nineteenth- and early twentieth-century
Paris of Cezanne, Matisse, Monet, and Picasso, and
the nineteen-twenties’ Weimar Republic of Wedekind,
Reinhardt, Thomas Mann, and the Bauhaus.

In a grotesque expression ofpolitical and public frenzy
to generate progress, especially in science, nations at
war can be “credited” with “inspiring” breakthroughs
meant for human destruction but turned into major
blessings for people at peace. Examples abound in
the wake of World War II, but two obvious ones
come to mind immediately. The first, of course, is
the Manhattan Project, which brought together some of
the world’s greatest scientific minds to create an atomic
bomb, and that in turn ushered in forever the real
and potential peaceful benefits of nuclear energy. The
other is experimentation with jet propulsion of bombs
over Britain by Germany’s scientists at Peenemtinde,
which paved the way to today’s jet travel and space
exploration. And who can gainsay the countless benefits
to modern medicine of treatment drugs, devices, and
methods developed originally for use on the wounded
in battle? On the other hand, wars have destroyed,
crippled, exiled, demoralized, and misdirected so many
creative spirits that the discoveries and innovations
gained in wartime, dramatic as they may be, cannot
possibly make up for the real and potential talent lost
in the upheavals of conflict.

Disastrous living conditions around the world have
also broughtscientific breakthroughsin recent decades.
Witness, for example, the so-called “green revolution”,
with its outcropping of agricultural abundance, thanks
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to new methodsof selecting, planting, and fertilizing
crops to produce enoughsurplus edibles to feed famine
stricken areas of the world. But unfortunately, the
magnitude and effects of famine clearly overwhelm
the benefits of a green revolution in making enough
of a difference worldwide. There are now somethree
billion people who have no easy access to fresh water,
and millions of them live in arid climates, mostly in
the southern hemisphere where the once fertile land
is already, or is becoming, desert-like in its failure
to yield any crops to sustain humanlife. Aside from
the unspeakable misery that exists in that part of the
world, there is the added tragedyof a scarcity of talent,
brought on by the needto alleviate suffering which saps
all energies, physical and mental.

Until the late eighteenth-century, starvation also
threatened the lives of many settlers in the North
American continent, and artistic life had to be com-
promised accordingly. But the settlers had brought with
them from Europe a social legacy which eventually
evolved to what Laski (1948) calls “the quintessence
of a secularized puritanism” (p. 42). Its origins are
in the familiar Protestant ethic (Weber, 1948), but is
applied singularly to the North American condition.It
extols effort and the belief that successis its inevitable
consequence. In a pioneering society, it is praiseworthy
to take risks, show courage, innovate and adapt, and

even engage in “rugged individualism” to build and
maintain a modern society. It takes so much ingenuity
and hard work to get the job donethat there is hardly
muchtimeto cultivate the arts. Indeed,artistic life is a
luxury that few can afford when so many shoulders have
to be put to the wheel.
Only later, when the pioneering days in America

were Over and political, social, and economic insti-
tutions were established, could increasing numbers of
people allow themselves to turn to the life of the
mind. Great political theory and science flourished
earliest in the post-pioneer years because they were
rooted in the necessities of the pioneer period; great
drama and music began to appear much later, also
as symbols of hard work and self-perfection in
conformance with the Protestant ethic. However,

in too many parts of the southern hemisphere,
where survival is constantly under threat, and living
conditions are indescribably brutal, any confidence
people may have had in their ability to overcome
adversity has been buried beneath layers upon layers
of tragedy accumulated over generations. If they ever
inherited a belief in achieving excellence through
hard work, their histories of abject misery despite
hard work could only have had a demoralizing
effect on them. And yet, faith in oneself and
in the perfectibility of the world are prerequisite
to creative activity that is of great value. Sadly,
there are too many people today, especially in
the southern hemisphere, whose life circumstances
deprive them of such basics and deny them access
to membership in a global circle of immortals.
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Ancient Origins of Interest in the Gifted

Western society has generally looked to Ancient Greek
(i.e., Athenian) and Judaeo—Christian traditions for
sources of its own cultural identity. In following this
practice, a reviewer of history of/and the gifted must
beware not to view these forebearsas child-like in their
mental powers compared to the mature modernssimply
because the age of the human species is older now and
therefore presumably wiser. True, today’s storehouse of
music, art, literature, and scientific knowledge is much
greater than everbefore, a fact that makes contemporary
Western society culturally richer than that of Ancient
Athens, Judea, or Babylon. But for sheer intellectual
power, andthe ability to achieve immortality in creative
production, the ancients could easily match the moderns
in domains of excellence that were characteristic of their
societies.

The Legacy ofAthens

In the case of Athenian culture, the talent domains were
fairly much the same as those which would eventually
be valued in the West. Theyinclude intellectual ability,
often expressed in philosophic speculation, moral excel-
lence, political insight, literary, musical, oratorical, and
artistic talents, as well as physical strength for beauty’s
sake. Hellenism also spread its influence to Ancient
Rome and, indeed, to much of the Middle East long
before it took hold in Western countries.
There wasnostate-sponsored educationat anylevel in

Athens, even though Plato advocated its establishment.
Instead, private citizens opened schools for boys, ages
6 to 14, or to later ages for those who could afford it.
(Girls studied at home where their mothers or nurses
taught them howto weave, spin, embroider,sing, dance,
and play an instrument.) The boys’ course of study was
divided into three parts: writing (including arithmetic
and reading), music, and gymnastics. In Aristotle’s time,
drawing and painting were added. Everyone learned to
play the lyre, and much of the instruction emphasized
creating music and poetry. Although no time was spent
on acquiring foreign languages, great care was taken
in learning the correct usage of the mother tongue.
Gymnastics were major features of the curriculum,
especially wrestling, swimming, and the use of bow and
sling. By age 16, the boys were well trained to run,leap,
wrestle, hunt, drive chariots, and hurl the javelin, skills
needed for military service. When they becamesoldier
youths at age 18 they learned andpracticed the skills of
democratic governance and engagedin intensive studies
of literature, music, geometry, and rhetoric before being
sent off as 19-year-olds for a two-year assignment to a
frontier garrison to protect thecity.
For advanced study, Aristotle, who was recognized

in his time as a philosopher, scientist, and statesman,
established the Lyceum,a major learning centerrivaling
the Academy and the School of Isocrates. All three
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became severe competitors until they began to empha-
size different courses of study. The Schoolof Isocrates
concentrated on rhetoric, the Lyceum on natural sci-
ence, and the Academy on mathematics, metaphysics,
and politics. At the Lyceum, Aristotle assigned his
students tc) gather and coordinate knowledge in many
fields: the «ustoms of barbarians, the constitutions of the

Greekcities, the chronology of victories in the Pithian
Games aniin the Athenian Dionysia, the organs and
habits of animals, the character and distribution of
plants, and the history of science and philosophy.

Atheniancitizens, mainly the well-to-do aristocrats,
could thus provide their sons with an education that
came reasonably close to Plato’s version of special
enriched schooling for so-called Guardians, or men of
silver, whose performance in advanced studies would
determine whoqualifies as a man of gold, or philosopher
king. Plato believed that citizensin his republic should be
trained tomaximize their potentialities. He insisted that
young merwhopossessed unusual mental ability, based
on evidence derived from various tests, be separated
from those of average intelligence and given a special-
ized type of education. The program would require
mastery of science, philosophy, and metaphysics. Those
who excelli:d in the program would form a pool out of
which future leaders of the state could be drawn.Plato
was convin:ed that Athenian democracycould sustainits
greatness only as long as it provided the best educational
opportunities for selected young people who would then
becomeits future leaders.
The Classical idea of a ruling elite based on wealth

and merit is anathema to modern Western democracies
and has been effectively satirized by Young (1959) as
a portent of social upheaval and possible disaster.
However, Athenian tradition highlights the need to
nurture human excellence for its own sake and for the
betterment of life in society, an ideal which should be
made attainable without sacrifice of egalitarian prin-
ciples. Classical society also calls attention to domains
of excellerice which came alive during the Renaissance
period in E\urope and whichare so very muchalive today
in the entie Western world.

Judaic Influences

The Jewish people have often been called “children
of the bock”, with a tradition of studying, creating,
interpreting, teaching, and disseminating ideas wherever
they have lived in Western countries. This intense
devotion 19 learning, which has spread its influence
to the larger Western community, can be found in
several biblical sources, of which the medieval Jewish

philosopher, Maimonides, in Chapter 2 of Laws of the
Study of Torah (Mishna Torah) singles out one: “The
Torah which Moses commanded us is a legacy for
the congregation of Jacob (i.e., the Jewish people)!”
(Deuteronomy, 33:4). Torah encompassesa vast litera-
ture, inclucling the Old Testament, Mishna and Talmud

(i.e., codifications of centuries of Rabbinic exegeses of
scriptural law, lore, and philosophy), along with the
wisdom and scholarship of Gaonim, Rishonim, and
Acharonim, leading exegetists of post-Talmudic times
to the present day.

Maimonides’extolling the centrality of Torah learning
in traditional Jewish life deserves some explication
becauseit reflects the pronouncements of generations
of scholars before him, and his influence has remained
powerful, even in large segments of today’s Jewish
world. Here are just a few examples of his thoughts
on Torahstudies:

(1) There is no biblical positive commandment that
outweighs the study of Torah.

(2) Torah should be studied for its own sake(i.e.,
self-betterment and enlightenment), not for the sake of
material reward.

(3) Even if economic circumstances reduce persons to
sustain themselves on bread and salt and on severely
limited measuresof water, and they are forced to sleep
on the ground, they may not renounce immersion in
Torah.

Religious Jews throughout their history have devotedly
adhered to the sentiments expressed by Maimonides. To
achieve the status of a Talmid Chacham (literally a
student-scholar)—everybody a student, including the
scholar—was an incomparable accomplishmentin early
Jewish history and remains so to this day. Not even
material wealth could gain so much public veneration
for its possessor. Indeed, the rich have often sought the
brightest, most scholarly young bachelors for possible
marriage to their daughters, and the promise of a
substantial dowry could enable the groom to spend
a lifetime in Torah study free from want, even while
building a family. There is never any thought of using
the moneyto enter the business or professional world,
or even to support a luxurious lifestyle. Young women
had no such educational opportunities until the early
twentieth-century when seminaries were opened for
them in various Western countries and have multiplied
ever since, rapidly in recent years.

Usually, the male’s advanced academic workis con-
ducted at a Yeshiva (Torah Academy) where partners or
small groups of three or four adolescents or adults study
together for up to ten hours a day andattend regularlec-
tures by leading student-scholars. Since there is no end
to the breadth or depth of study, there is no completion
of coursework andtherefore no diplomasor any other
material awards granted, or even sought, except for the
few—notnecessarily the brightest—whoare ordainedas
Rabbis after some years of prescribed study, and they
serve in pulpits, or in Jewish education, or in community
leadership positions. This kind of intensive learning that
begins soon after the cradle and extends to the grave
has permeated large pockets of Torah-loyal Jewish life
in every Western country where Jewshavesettled, since
the destruction of the Temple in Jerusalem in A.D. 70.
When the male child enters the Cheder (i.e., a

Jewish school containing one or more classrooms),
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with much joy and celebration, often as early as age 3,
he quickly developsliteracy in the Hebrew language and
then spends most of the time, until the pre-adolescent
years, mastering the scriptures and the accompanying
commentaries. Thereafter, for the rest of his student
years at Yeshiva, including the many informallearning
periods outside of school hours and beyondthe school
years, most of the concentration, by far, is on the
Talmudandits vast collection of related literature. His
deep penetration into Judaic jurisprudence and codes of
behavior requires a most sophisticated level of logical
insight simply to understandthe text, let alone to draw
brilliant inferences from it. The highest honor bestowed
by learned peers and even by the uneducated public
is upon the rare student who can gain intimate familiarity
with Talmudic thoughtin all its depth and breadth and
can also create original interpretations that illuminate
it as perhaps never before. This gifted individual thus
qualifies as a student-scholar, the person for whom the
Yeshiva is primarily meant to exist. In short, it is an
educational system that fosters a kind of intellectual
elitism in which the Talmudist par excellence reigns
supreme.

Since Jews lived for many centuries as second class
citizens in Western society, their Gentile neighbors
were rarely inspired by the Jewish love for learning.
In fact, some of the richest, most intensive scholarly
activity took place in ghetto-like settings, small town
(Shtetl) communities where religious oppression and
separatism was greatest, and there waslittle desire or
even opportunity for Gentile to emulate the often-hated
Jew. It was not until the emancipation proclamations
all across Europe and in the United States, mostly
in the late eighteenth and early nineteenth centuries,
that ghetto life began to crumble as Jews were given
freedom to prosperin financial centers andto participate
in Western cultural life. From that time on, a huge
majority of “children of the book”(i.e., Torah) became
children of all books. The devotion with which Talmudic
study was pursued shifted, for a vast majority of Jews,
to secular learning, with far-reaching consequences for
the Jewish Shtetl and for Western society in general.
The Shtetl lamented the hemorrhaging of religious

commitment and Torah learning amongits youth, while
Western society gained a talent pool that enriched
cultural life immeasurably and permanently in virtu-
ally every domain of advanced-level activity. Unrecon-
structed anti-semites have derided highly motivated,
high achieving Jewish students as grindingly overam-
bitious as they scramble and compete to get ahead. So
conspicuous have these students been in their self-sac-
rifice for mastery, that the American novelist, Thomas
Wolfe, whose university classes contained large Jewish
enrollments, once described them as “burning in the
night” with a seemingly endless fire of enthusiasm for
matters cerebral and secular.
For sheer volume of great Western achievements in

the arts and sciences over the past two centuries,
Jews have contributed far out of proportion to their
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numberswithin the general population. Such immortals
as Freud, Einstein, Kafka and von Neumann, among

others, even succeededin revolutionizing whole domains
of productive activity far beyondtheir lifetimes, possibly
for all time. Others, thoughlesser lights, have enriched
cultural life in the West notonly as creative contributors
but also as patrons, mentors, and role models by
enabling others to achieve renown while remaining
virtually unknown themselves. The magnitude of Jewish
constructive involvement in Western arts and sciences
can only be a matter of conjecture, the few hints coming
out of facts concerning pre- and post-Holocaust Eur-
ope. Engelmann’s (1984) powerful treatise on Germany
without Jews reports on their critical role in German
medicine, politics, higher education, artistic, literary,
theatrical, and musical life, and even in that country’s
record in winning Nobel prizes. The precipitous drop
in quality and abundance of German talent since the
liquidation of almost all Jewry in that country illustrates
how life of the mind amongancient Jews, passed on
from generation to generation, plays a vital role in the
recent history of giftedness in Western society.

Christian Influences

To the extent that Christianity is rooted in Judaic
sources, it has also extolled studiousness and achieve-

ment, concentrating in its early history on the scriptures,
including the New Testament. When it was at its
peak of power during the Middle Ages, it created an
everlasting learning tradition without causing Europe
to be “blissfully ignorant of the ‘spell of the clas-
sics’ and interested only in theological speculation”
(Lamonte, 1949, p. 553). Great ideas in science, law,
literature, philosophy, and art were, in fact, studied
and propounded vigorously at that time. Yet, to the
modern Westerner, Medieval Europe appears as a
tradition-oriented society in which high-level talent was
devoted primarily to the preservation, understanding,
and enhancement of Church ideals.
Amongthe mostsignificant developmentsin creative

thinking by the end of the fifteenth-century, besides
ideological treatises, were those associated with early
technology and the renaissance. Advancesin the chemis-
try of ink, skills in paper making, and metallurgy enabled
Gutenberg to invent movable type sometime around
the mid-fifteenth-century, and this new device almost
immediately facilitated the wide dissemination of ideas,
some of them highly critical of the Church. Among the
most powerful polemics were Martin Luther’s ninety-
five theses which he nailed on the door of the Castle
Church at Wittenberg, Germany, in 1517, a document
that received wide circulation with the help of movable
type. The theses bitterly attacked the Pope’s practice
of selling indulgences, whereby sinners were promised
forgiveness if they sent substantial sums of money to
the papal treasury. Luther was brandeda heretic, but
the authority of the Vatican was shaken,notonly in his
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native Germany, but also in France and Switzerland,
where John Calvin led the struggle for Church liber-
alization soon afterwards. These three countries were
already leaning toward reformation, so they provided
fertile ground for the sowing of new ideas by Luther
and Calvino.
With the advent of the Protestant Reformation came

the movement toward widespread growth ofliteracy.
Protestants suggested that the masses can serve their
religion directly without relying heavily on Church
intermediaries. But in order to do so, everybody had
to be able to read and understandthescriptures. True,
it requires hard work, but the rewards are substantial,
since human beings are considered perfectible through
their own efforts, according to Protestant tradition.
The growth of the Protestant spirit and ethic over the

past five centuries, and the conversion of the Western
world from an agrarian to a highly commercial and
industrial society have exerted deep influences upon
present-day concerns about the developmentoftalent.
In the Protestant urban centers the individual quickly
learned that the highest rewardsin life could be attained
throughself-enlightenment andself-betterment in some
culturally approved area of activity. This orientation to
life’s oppertunities brought with it the seeds of universal
education, scientific and technological development,
and an intense intellectual restlessness that conforms
with the Faustian nature of Western society.

Reinforcing the spirit of reformation and humanism
was the contemporaneous renaissance movement which
vitalized :reative behavior through new freedom of
style and substance. Although the Church and its
Sages retained their prominence in the art of Titian,
Tintoretto, Michelangelo, and El Greco, among many
others, these masterpieces reflected an inspiration to
idealize the human form and to place the humanbeingat
center stage as divinely conceived and precious beyond
measure. The powers of reason and the senses gained
new respect as they brought back to life the Greek and
Roman Classics. The scope of the new enthusiasm for
learning widened rapidly, incorporating in it a need to
advance the sciences for a better understanding of the
laws of nature, of the structure of the planet, and the
place of the planet in the wider universe. It was a break
from the past in which intellectually gifted behavior was
dominate! by logicians trained in scholastic disputation
and in speculating mostly about the humansoulthat was
often shrouded in mysticism. The Renaissance replaced
mysticism with humanism andits belief in the goodness
and dignity of the human species, as well as its great
powersof thought and imagination,as evidenced bythe
wealth of ideas inherited from the ancient Greeks and
Romans.

The Modern Scene

The Reformation and the Renaissance eventually led to
the industrial revolution which further reinforced belief

in human potential for fashioning a new world with
better-than-ever standardsof living and qualitiesoflife.
Understandably, the public bestowed renown—some-
times fortune, too—upon those who excelled as con-
querors of nature through science, producers of master-
pieces, and masterful performance on the stage and in
various professions. The names associated with these
great achievements took on an importance of their
own, sometimes exaggeratedly so, when the so-called
“Matthew Effect” drew critical accolades for inferior
work simply because the high reputation of its creator
had been earned through earlier success. Fame, or at
least recognition among peers, became a powerful spur
to self-fulfillment and self-advancement and remains to
this day a primeincentive for potentially gifted people to
fulfill their promise.
As popularbelief in the powers of the individual and

in Opportunities for individualism grew over the past
two centuries in Western countries, so did democracy
as a preferred social system and form of government.
Fgalitarianism and excellence emerged as ideals to
be preserved, even though they have always been
counterpoised and resistant to reconciliation. Among
the democracies there are constant changes and vari-
ations in emphases on people’s rights to social, politi-
cal, economic, and educational entitlements, especially
those individuals who are poorin status and in finances.
A democracythat leans far in the direction of egalitari-
anism seems to weaken its commitment to excellence
and is therefore in dangerof losing honor in the family
of nations—a threat from without. On the other hand,
a strong commitment to excellence can compromise
equality of status and opportunity within a democracy
and arouseseriouscivil unrest—a threat from within.
Examples of both kinds of threat seem to surface

from time to time in modern Western history. Con-
scious efforts to foster excellence could be seen under
the benevolent monarchy of late nineteenth-century
Austria, which was determined to maintain its status
as one of Europe’s premier cultural centers. At that
time, secondary education was of a kind that some
of today’s educators would considerelitist. The fam-
ous literary figure, Stefan Zweig, was then a student
at a Viennese Gymnasium, along with others from
bourgeois families, who could afford the tuition and
who were bright enough to qualify for pre-university
studies. In his autobiography (1943), Zweig described
his Gymnasium as an eight-year program, following
five years of elementary school, and requiring French,
English, and Italian (the “living” languages) along with
Greek and Latin (“dead” languages) plus geometry
and physics, among other subjects. In more egalitarian
democracies, the Viennese program would perhaps
qualify as differentiated education for the gifted, since
the mainstream curriculum is geared to accommodate
students who are closer to average in ability, many of
whom havenoplansto entercollege.

In a fairly unusual situation where commitment to
excellence is a national priority, one may consider the

11



A. J. Tannenbaum
 

relatively short history of education for the gifted in
Singapore. A city-state established in 1965 as an inde-
pendent, Western-oriented democracy, it has adopted
English asits official language and gearedits educational
system as a means of finding a place in the economic
and cultural atmosphere of the much larger, more
established Western nations. Law and orderarestrictly
enforced, efficiency and proficiency are emphasized, and
there are relatively few special educational provisions
for handicapped learners. However, the academically
gifted are placed in special programs which provide
advanced-level studies in English language and lit-
erature, the maths and sciences, foreign languages,
history, geography, social studies, moral education, and
computer appreciation. Australia’s commitmentto the
gifted, on the other hand, varies according to the social
ideologies of its states. In Victoria, where thereis a rela-
tively strong emphasis on egalitarianism, political office
holders tend to resist singling out the gifted for special
enrichment experiences. They would rather “cut down
tall poppies” to equalize educational opportunity than
adjust curricula to accommodate individual differences
at the upperability levels. As a result, proponents of
special enrichment for the gifted have had to struggle
hard, with only occasional success, in influencing public
policy. Not so in New South Wales, where egalitarianism
seemsto be a less sensitive issue and where there is more
eagernessto single out the gifted for special studies.

It should be emphasized that modern Western democ-
racies have always paid attention to the needs of the
gifted, albeit with various degrees of intensity. From
1917 until Hitler came to power, Germany made some
efforts on behalf of precocious children. Special schools
and classes with enriched curricula were formed on
the basis of psychological tests. France, Great Britain,
Belgium, and Switzerland also have a modern tradition
of identifying andtraining gifted children,or at least pro-
viding support for their continued advancement up the
educational ladder. However, none of the democracies
invested as heavily as did the dictatorships, which con-
sidered the gifted as vital human resourcesfor furthering
the power of the state. In its early period, the Soviet
Union’s overall curriculum emphasized heavy indoc-
trination in communism but only incidental coverage
of the physical sciences, mathematics, and languages.
In later years, government leaders recognized that
physics, chemistry, and mathematics are essential to
national aspirations, culturally and militarily. Schools
intensified requirements to the point where relatively
few could manage to graduate from high school since
requirementsincludedfive years of physics, biology, and
foreign language, four years of chemistry, one year of
astronomy, and as many as ten years of mathematics
(Soviet Commitmentto Education, 1959).
The United States has lived with the conflict between

egalitarianism and excellence throughoutits history, but
it took on new meaning in 1918, when the Commission
on Reorganization of Secondary Education issued its
Cardinal Principles ofSecondary Education (1918) which
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took careful note of human differences and character-
ized the function of the high school program as open
to all young people but differentiated according to their
abilities and aspirations. For some students, high school
education remainedpreparatory to college studies, but
for others it served as terminal schooling. Inasmuch as
democracy is sweeping through the Western world and
beyond, the American post-war history of balancing
egalitarianism and excellence, and its effect on the
gifted, is instructive to more and more societies in
present times.

The American Experience: Pre-Sputnik

Since World War II, the greatest swings between devo-
tion to excellence and to egalitarianism have occurred
betweenthe late nineteen-fifties and the early nineteen-
seventies. Because of these changes, the five years
following the launching of Sputnik in 1957 and the
last half-decade of the 1970s may be viewed as twin
peak periods of interest in gifted children. Separating
the peaks was a deepvalley of neglect in which the public
fixed its attention more eagerly on the low functioning,
poorly motivated, and socially handicappedat school. In
the late 1960s, there was a revival of earlier sensitivities
to the needsof the gifted. These fluctuations in national
temperament seem to indicate that the country had not
succeededin paying equal attention simultaneously toits
most andits least successful achievers at school.

Unlocking the secrets of the atom during World War
II to produce the bombrepresenteda scientific as well as
a military breakthrough that increased the dependency
of armed power on the innovativeness of the scientist.
Since the bomb was produced on American soil, its
citizens had grown confident that America’s leadership
in science and technology was unchallengeable. The
nation expected itself always to be the first in creating
new gadgetry to makelife and death easier, be it through
sophisticated home appliances, computer systems, com-
munications equipment, or explosives with the power of
megatons of TNT.It is easy to imagine, therefore, the
shock whenthis illusion was shattered with the orbiting
of Sputnik by none other than America’s arch enemy
in the midst of a Cold War that at any moment could
turn hotter than any conflict in history. Sputnik was not
just a demoralizing technological feat; it had potential
military applications, too. Suddenly, the prestige and
survival of a nation were jeopardized because some of
the enemy’s greatest mindsof the day had takenthe lead
in achievement, andthe Soviets capitalized on this coup
by broadcasting to every nation on earth its success in
reducing America to a second-class poweratlonglast.
As might be expected, the targets of criticism for the

national humiliation were elementary and secondary
schools. But it was by no meansthe first time that
American education had been put on the defensive in
those years. Four years before Sputnik, a sensational
indictment of public education had been published
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(Bestor, 1953), which accused the schools of practicing
what the author considered their special brand of
fraudulence on America’s children. The main charge
wasthat schools were not governed by learned educators
but rather by know-nothing “educationists”, a term the
author usedin referring to teachers, administrators, and
those res:donsible for training them on college campuses.
To his way of thinking, it was tragically ironic that
“educationists” should exert nearly total influence on
the cont: nt of curricula while caring so little about the
world of ideas. How could anyone presumeto dictate
what should be taughtat schoolif he/she is not immersed
personally in any scholarly discipline orartistic pursuit?
Because of what he regarded as a misplacement of power
in the hands of “educationists”, Bestor was convinced
that schools provided meagerintellectual nourishment
Or inspiration, especially for the gifted, who often
marked timein their studies until graduation released
them from boredom.
An evén more prominentcritic was Admiral Hyman

Rickover, famous as the “father” of the atomic sub-
marine aid long an advocate of programs that would
identify and educate an intellectual elite for leadership
in the United States. Rickover saw a deadly link between
scientific idvancementand military strength and warned
that the Soviets were moving ahead menacingly on both
fronts. Ennobling excellence was no longerjust a means
of improving the quality of life in a free society; it had
also beco:ne a keyto the survival of the free world.

Beyon«! the military advantages of producing know-
ledge anid technology, there was also the matter of
national prestige that Rickover saw clearly. He warned
that the Soviets were in a do-or-die race with the demo-
cratic West to produce excellence in every arena that
the world respected. Even the number of gold medals
it accumulated at the quadrennial Olympics was counted
as a badge of honor. Rickover warnedthat, in order to
compete on an equal footing, America had to overcome
its traditional guilt about singling out the gifted for
special o»portunities at school. Even after Sputnik was
launched, he observedthat “anti-intellectualism has long
been our besetting sin. With us, hostility to superior
intelligence masqueradesasbelief in the equality of man
and puts /orth the false claim that it is undemocratic to
recognize and nurture superiorintelligence” (Rickover,
1960, p. 30). In other words, America could not afford
to indulge in a complacentsense of egalitarianism which
granted compensatory education for those who needed
it while denying enriched education for others who
deserved it.

Since ]Xickover was not an educationist, his “out-
sider” status prevented him from influencing school
policy. However, the pre-Sputnik evidence that Amer-
ica was neglecting its gifted could hardly be ignored
much longer. In a lengthy report prepared by the
director of the Commission on Human Resources and
Advanced Training (Wolfle, 1954), it was asserted that
the United States failed to prepare enough men and
womenir the natural sciences, health fields, teaching,

and engineering. Only six of ten in the top five percent
and only half of the top twenty-five percent of high
school graduates went on to earn college diplomas.
At the more advanced levels, a mere three percent
of those capable of earning doctorates actually did
SO.
What made matters worse were expectations that the

shortages would soon become even moreacute in the
late nineteen-fifties unless the schools succeeded in
encouraging gifted students to continue on to advanced
studies. These concerns were later echoed by the chair-
man of the U.S. Atomic Energy Commission when
he warned the nation that its public schools were
not maintaining educational standards, especially for
gifted students, thereby causing dangerousshortages of
scientists and engineers and other technically trained
individuals (New York Times, November 27, 1955).
An earlier New York Times report (May 1, 1955)
estimatedthat, in 1954, American industry neededthirty
thousand engineers but that colleges and universities
had graduated only eighteen thousand. A mere two
hundred physicists earned diplomas that year, and
half chose not to enter the field of physics. Serious
shortages existed also in industry, medicine, nursing,
pharmacology, clinical psychology, and social work,
among other important fields. The alarm spread to the
National Education Association’s Ninety-third Annual
Convention in 1955. A committee report pointed out
that each year two hundred thousand outstanding high
school graduatesdid not enroll in a college and that an
equal number dropped outof college before graduation.
The report wenton to warn that an annualloss of 400,000
highly trained men and womencould force the United
States to lose its superiority to the Soviet Union in the
realm of technology.
And yet, pre-Sputnik America of the 1950s was not

entirely unmindful of the nature and nurture of its
gifted. In addition to conducting basic research that
generated new hypotheses aboutintellectual functioning
and preserving long-standing special school programsin
a few scattered cities, behavioral scientists and educators
were already demonstrating how university resources
could reach out to schools and to school systems in
order to further the cause of special education for the
ablest. Pioneering such efforts on a nationwide scale
was the Talented Youth Project under the direction
of A. Harry Passow, at Teachers College, Columbia
University. Initiated in 1954, three years before Sputnik,
the project assisted school administrators andtheirstaffs
in different parts of the country to develop, implement,
and evaluate their own programsfor the gifted. This
outreach service was in the tradition of the 1930s
activities of Leta Hollingworth and herstaff, also of
Teachers College, who experimented with curriculum
enrichment and conducted research on behalf of gifted
children, albeit only in New York City’s public schools
rather than nationwide.
The Talented Youth Project existed for twelve years,

during which time it provided technical assistance to
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many practitioners at their own sites and at vari-

ous professional conferences concerned with the needs

of the gifted. The Project staff also conducted some

large-scale studies on ability grouping (Goldberg et

al., 1966), underachievement (Raphetal., 1966), the

comparative effectiveness of several special programsfor

the mathematically gifted (Goldberg et al., 1966), and

the attitudes of high school students toward academic

brilliance (Tannenbaum, 1962). At the outset of its

service and researchactivities, Passow andhis associates

wrote a problems-and-issues monograph (Passowetal.,

1955) that turned out to benotonly timely forits day but

surprisingly timeless, or at least as applicable nearly forty

years after its publication as it was then.

The American Experience: Post-Sputnik

Whenthe American educational communityfinally took
action on behalf of the gifted, it did so with alacrity.
Enormouspublic and private funds becameavailable to
assist in the pursuit of excellence, primarily in the fields
of science and technology. Academic course work was
telescoped andstiffened to test the brainpower of the
gifted. Courses that had been offered only at the college
level began to find their way into special enrichment
programs in high school and eventually in elementary
school.

Rickover’s alarms concerning Soviet advancementin
technology werefinally taken seriously, especially since
they were expressed by a man whose own career sym-
bolized the marriage between science and the military.
Hiscriticisms of public schools were basically motivated
by concerns about national security. This coupling of
education and defense became public policy through
a significantly titled piece of legislation, the National
Defense Education Act of 1958, which revealed a new

and far more critical role for the schools than they
had ever played before. While remaining obliged to
producean enlightened people capableofliving together
happily, responsibly, and productively in a democratic
system of government, schools are also in the business
of protectingits citizens from being buried ideologically,
and perhaps militarily too, by a fearsome foreign power.
The Act provided funds to strengthen six components of
American education, one of which wastheidentification
of gifted children. In addition,it set aside moneyto help
schools mount programsin science, mathematics, and
foreign languages, which showed where the emphasis in
high-level education wasto be placed.

Anotherinfluential figure in promoting excellence in
American schools was James B. Conant, a renowned

chemist and public servant and a president of Harvard
University. In his report, titled The American High
School Today (1959), he addressed the concerns of
the post-Sputnik 1950s by offering a broad twenty-one
step plan for changing secondary education with special
emphasis on core courses that were challenging in
content and required ofall students regardless of their
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career plans. His proposal also took special note of

the academically gifted (defined as the upper fifteen

percent) and the highly gifted (defined as the upper

three percent), and schools took serious note of his rec-

ommendations. Perhaps the combination of the report’s

timeliness and Conant’s personalcredibility in the public

schools enabled his message to get through and retain
its influence for a long time, while the earlier critics’
ideas, which were fairly similar to his, were taken less

seriously.
In addition to the outpouring of special enrichment

activities initiated in the schools during the late nineteen-
fifties and early nineteen-sixties, there was a good deal
of research activity dealing with the characteristics and
education ofgifted children. Lewis M. Terman’s studies
of high-IQ children, which beganin the early nineteen-
twenties, had produced several landmark results that
cleared the way for efforts on behalf of the gifted. One
important outcomeof his research was that precocious
children are not mutants who possess some kinds of
freakish powers bestowed upon them by biological
accident. Instead, they differ from lesser abled peers in
degreerather than in kind. Those whofind themselvesin
the upper extremeofthe ability continuum merely have
more powerful versions of the same attributes possessed
by those whoare closer to averagein ability.
A second enduring outcome of Terman’s work was

his finding that potential giftedness reveals itself even
in childhood. “Early ripe, early rot” is a once-popular
platitude that he helped turn into a canard byhis studies
of high-IQ children growing up. Despite the many cases
of aborted genius, his data provided some assurance
that children with high potentialities and reasonably
stable personalities stood a better-than-average chance
to excel eventually in their careers, provided they
were given the right opportunities at home and at
school. Because of his finding that greatness does
not materialize suddenly and unaccountably in adult-
hood, but instead has its roots in the early years of
growth, professional education was convinced ofits
key position in helping bright children fulfill their
promise. In other words, Terman confirmed the need
for special educational programs for the gifted, an
idea that would be irrelevant if there were no devel-
opmental connection between early promise and later
fulfillment.

In claiming to reach beyond the IQ, Guilford’s Presi-
dential address at the American Psychological Associa-
tion in 1950 introduced creativity as an unsung dimen-
sion of precocious development. The need to measure
creativity encouraged psychometrists to abandon the
assumption that tests of general intelligence, such as
those developed in the early part of the century by
Terman and his associates, could be used to locate

the entire pool of children out of which virtually all
the gifted would probably emerge. This led to a highly
influential paper by Getzels and Jackson (1958) which
reported a comparison of “high-creative, low-IQ” and
“high-IQ, low-creative” students at the University of
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Chicago Campus High School. This study had a stun-
ning influence on educational researchers because it
announced a breakthrough in the use of so-called
“creativity” measures to identify a talent resource that
wasallegedly overlooked by IQtests.
Other investigations in vogue in the immediate post-

Sputnik period focused on the relative effectiveness of
different administrative designs, such as ability group-
ing, enrichmentin regular classes, and acceleration; the
social statis of the gifted at school andits effect on their
motivation to learn; the causes and treatmentof scholas-
tic underachievement amongchildren with high poten-
tial; achievement motivation and other non-intellective
factors in high-level learning; and the psychosocial
correlates of divergent thinking processes. Professional
journals in America were deluged with research reports
and with exhortations to do something special for the
gifted. So rapid wasthe build-upofliterature in thefield
that one writer (French, 1959) claimed there were more
articles published in the three-year period from 1956 to
1959 than in the previousthirty years.

Perhapsthe mostvivid recollection of the post-Sputnik
years is that of the Great Talent Hunt. It was a time
when evey possible effort was exerted at federal,
State, and local levels to identify gifted children and
to educate: them to the limits of their potential. So
intense was the search for young brains, their nurture,
and utilization that a parallel can be drawn between
the way in which America dealt with high-level human
resources in the 1950s and its approach to precious
natural res\yurces during the energy shortages of the
late ninete:2n-seventies. Just as the nation grasped at
new energy sources out of fear that it could not continue
to function without them, so did the post-Sputnik
leadership cast aboutfrantically for signs of giftedness
in the schools. And just as natural resources were dealt
with in an objective, efficient manner, so did the talent
hunt show signs of detachment and impersonality, as if
gifted people’s usefulness to society mattered more than
their individualities and sensibilities as human beings.
High scholastic standards and standing, academic

advancement, studiousness, and career mindedness
were conspicuous themes in America’s schools when the
bandwagor: for the gifted wasrolling in reaction to the
Soviet Sputnik threat. It becamevirtually unthinkable
for a gifted child to bypass the more difficult courses
in favor of the less demanding ones.It certainly was no
time for young people to befree spirited orto enjoy the
privilege of doing nothing. Instead they were brought
up in a period of total talent mobilization, requiring the
most able-mindedto fulfill their potentials and to submit
their developed abilities for service to the nation.

The American Experience: The 1960s Decade of
Turmoil

The 1960s «:pened with John F. Kennedy’s election to
the Presideticy amid promises and dreams of a modern

utopia. There was excitementin the air as the nation
prepared itself to sweep away the stodginess of the
1950s and to create a new age of excellence. Kennedy
wasparticularly attractive to young people who saw in
him (andhis family) a refreshing blend of youthfulness,
vitality, intelligence, idealism, and beauty. His earliest
messagesas President of the United States madeit clear
that brains and loyalty to the flag were among the
nation’s most precious assets. He announced boldly his
intention to put a man on the moonby 1970, a clear sign
that he was accepting the Soviet challenge for supremacy
in space exploration and that the mostbrilliant scientists
would be called upon to makesuch

a

feat feasible. This
meant encouraging the largest possible numberof able
students to enroll in science programsthat offered them
the best possible specialized education. For who else
but the gifted could yield forth from their ranks a
team of scientists qualified to honor the President’s
commitment?
There were other hints of meritocracy in the air.

Kennedy gathered around him someof the most pre-
cocious men (though few women)of his generation to
advise him on governmental matters. Known then as
the “Whiz Kids”, some had earnedtheir reputations as
scholars at leading universities and others as promising
ideas menin industry. All of them projected an image
of braininess with a zest for unraveling the Chief Execu-
tive’s knottiest problems. They were gifted children
grown up and enjoying the glamor of fame and power
rather thanliving in relative obscurity as so many other
gifted people have to do even in their most productive
years. At last, able children had their own celebrity
role models to emulate, much as budding athletes and
entertainers have theirs. The nation’s leaders were
demonstrating by their own example that it pays to
be smart at school if you want to get aheadin life. It
certainty made good economic sense because the best
paying jobs were going to the best educated.

It would, of course, be naive to suggest that Amer-
ica had reached a time in history when brilliant stu-
dents were taking their place alongside the sports
Stars as heroes on campus. Far from it. Research by
Coleman (1962) and Tannenbaum (1962) demonstrated
that acclaim among peers was achieved far more easily
on the athletic field than on the honorroll. Still, the
Kennedy years were making good on promisesofsocial
and economic rewards for those willing to cultivate
their superior scholastic abilities despite the lack of
enthusiastic cheering from schoolmates.
The bids were high for brains in the early 1960s,

but there was a string attached. President Kennedy
expressed it best in his immortal admonition to his
countrymen: “Ask not what your country can do for
you—ask what you can do for your country.” It was a
call for unselfish accomplishment, to dedicate the work
of America’s citizens to the greater glory of the nation.
Those with higher abilities had more to contribute and
were therefore under pressure not to burytheir talents
or even to indulge in creative productivity that was
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impractical. The feeling during the Cold War wasthat

the scientist could better serve the nation than could the

poet. Judging from the career plans of gifted children in

the late nineteen-fifties and early nineteen-sixties, they

evidently believed that the nation was worth serving.

By far the largest numberof students with high tested

intelligence majored in the sciences, and many of them

aspired to enterfields of technology that could somehow

help the defense effort. Employment opportunities in

these industries and professions were reinforced by the

glamorization of science as humanity’s most exciting

modern frontier.
Yet the flurry of activity on behalf of the gifted

left some unfinished business to haunt America ever

since. Even the threat of Sputnik and the indulgence

of excellence during the Kennedy era were not enough

to guarantee that the needs of the gifted would be

cared for perpetually at school. Instead, enrichment was

considered a curricular ornament to be detached and

discarded when the cost of upkeep becameprohibitive.

This is as true in the 1990s as it was in the 1960s, as

evidenced by reports of cutting back on programs for

the gifted as a result of budgetary crises and tax revolts

in many schooldistricts, where only programs for the

handicapped learners are mandated by law to receive

their usual,share of special support (New York Times,

November 29, 1992). Moreover, the fervor with which
guidance counselors ushered gifted youths into sciences

programsbackfired to some degree as large numbers of

these students changed their academic majors by the

time they reached their sophomore years in college

(Watley, 1968) and many who did stay on to pursue
careers mapped out for them became victims of the
shaky fortunes of the aerospace industry.
Whenthe Sputnik scare began to wane, somespecial

programsandcurricula were retained, partly through the
efforts of the newly formed advocacy groups on behalf
of the gifted. But for the most part, the vast majority
of educational innovations triggered by Sputnik and
sustained in the Kennedy era proved trendy rather
than long-lived despite their early promise. Perhaps
the decline of interest in the gifted would have been
inevitable, considering how conflicted the American
public often feels about such children. Intimations of
meritocracy can neverfit easily into a democratic frame
of reference. There will always be egalitarian-minded
people who consider it necessary to withhold special
opportunities that might aid the ablest to get far ahead
of the pack. These critics often argue that bright children
are advantaged and can fend for themselves, so why
invest in them? This sentiment has circulated widely
for a long time and is compatible with the popular
notion of idealizing the norm, encouraging the deficient
to reach as close to it as possible, and either ignoring or
frowning on the efforts of the highly proficient to move
far beyondit.

Nevertheless, it would be a mistake to assume that

America merely grew tired of the gifted in the mid-

1960s because its interest in them had been less than
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wholehearted all along. While attention might have

declined, the fact is that there were pressures forcing

the nation’s preoccupation away from the gifted toward

realities that seemed to be far more relevant to the

events of those days. Among the most prominent

were the Civil Rights Movement, school integration,

and compensatory education; Vietnam and the disen-

chantment of youth; and growing distrust of scientific

discovery. |

Focus on Underprivileged Minorities

The 1954 Supreme Court decision to desegregate public

schools set off an inexorable movement toward updating

the Constitution and the Bill of Rights. Once again,

education becamethe linchpin of a national priority,

this time for social justice, as it had formerly been

for the Great Talent Hunt. Separatism and equality

were declared an impossible combination and therefore

unconstitutional. In 1955, Martin Luther King Jr began

his leadership in the struggle for racial integration in all

community institutions, including employment, housing,

and transportation, as well as the schools, when he led

his historic boycott of buses in Montgomery, Alabama,
to protest at the treatment of black passengers, an event
that led to similar action throughout the country. His
efforts placed the classroom in perspective as one of
many battlegrounds in America’s all-out campaign to
raise the status of its underclasses. Educators learned
quickly that pressures were mounting everywhere—not
just in the schools—to take decisive action to eliminate
even the subtle forms of discrimination that had hardly
been noticeable over the years. It was the wave of those
times and it could not be ignored. :
At the top of the educational agenda, far aliead of

the needs of the gifted, was the cause of low-achieving
disadvantaged children. There was a new sense of
urgency to avert internal unrest by using every possible
means to close the gap between the “haves” and
the “have-nots”, and it was generally acknowledged
that schools would figure prominently in the process.
Attention was thus shifted away from the need of
the nation’s talent reservoir to be kept well filled for
the sake of defense and world prestige. The feeling
was that somehow these problems could take care
of themselves while only lightly attended to, whereas
failure at school among the disadvantaged could not.
In short, America was more concerned aboutbolstering
freedom and equality within its borders than in playing
the lead on the world stage, despite the unabated
pressures of cold warfare that brought confrontations
between East and West in Europe, Southeast Asia, and

the Middle East.
In addition to diverting interest away from the gifted,

the advocacy movement for the socially disadvant-
aged actually contested at least two features of special
programsfor able children: (1) the use of IQ tests and
other conventional measures of mental functioning as a
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means cf determining who deservesto becalled gifted,
and (2) grouping children in special classes for the gifted
on the basis of their performance on these kinds of
assessments.

Since racial minorities, such as Hispanics, Blacks, Chi-
canos, and Native Americans, traditionally performed
less well at school than did white majorities, it was
logical to suspect ability grouping for the gifted as de
facto rac: al segregation. Critics argued that schools were
practicirig blatant favoritism by creating special classes
for children who were rated superior on conventional
measure:of intellect and also by offering the chosen few
a kind o: enrichmentin their curriculum that was denied
everyon: else. Objections were not necessarily against
special ability grouping per se for the gifted, or even
the enriched educational experience reserved for them
because of their ability. What created the furor was the
practice of denying enough children from disadvantaged
subpopulations their rightful access to these classes.
There was an overwhelming sentiment favoring the
idea that high potential is distributed equitably among
all races. privileged or underprivileged, but that life’s
circumstances in some groups are oppressive enough to
cast a shi: dow overtheir innate competencies. Andsince
nobody had ever devised a way in which to locate and
nurture giftedness that was thus hidden from view,it was
impossibie to integrate special classes for the gifted with
balanced racial quotas.
American education could not reconcile its interest in

the gifted] with its concern for the disadvantaged, nor
could it design a satisfactory methodology for locating
and cultivating giftedness among minority groups. The
dilemmawaseasyto resolve inasmuchasit reduceditself
to a choice betweenbattling for social justice to achieve
egalitarianism as against pursuing excellence, and there
was no doubtas to which of the two would betterfit the
moodof the post-Kennedy 1960s.

Vietnam and Dissenting Youth

Althougli Vietnam wasby no meansthefirst confrontation
between ‘West and East, it turned outto be disastrouslydif-
ferent, despite the fact that Kennedy’s successor, Lyndon
B. Johnson, justified America’s entanglement on the
same grounds that his predecessor defended his risks
of war in Berlin and Cuba. Whatstarted outas a limited
police action that was supposed to last only a short
time before the expected victory would be won and
Americansoldiers returned home,it degenerated into
a nightmarish entanglement with staggering sacrifices of
life and no endin sight. The leadership in Washington
kept the public’s hopes for a quick end to the war
alive by issuing deceptive reports about success on the
battlefield. Eventually, the nation grew tired of war,
suspicious of politicians’ promises of a quick victory,
and increasingly convinced that America was meddling
in affairs of other nations rather than serving as a judge
and enforcer of what was morally right in the world.

Among the many casualties of the Vietnam conflict
was America’s perception of giftedness and political
leadership. The Whiz Kids of the Kennedy years, many
of whom hadstayed onin the Johnsonera to help formu-
late strategy for the war effort, eventually turned out to
be The Best and the Brightest (Halberstam, 1972). While
they were quick-minded,articulate, hard-working, and
self-confident, Halberstam argued that they lacked wis-
dom and sensitivity to the feelings of the masses.
Their cerebral artistry proved to be flashy rather than
profound. They wererapidly losing their image as people
whocould becomeheroesin public life by virtue of their
brainpoweralone. In fact, their sad history seemed to
prove that being super-smart scholastically was not a
guarantee of super understanding of humanity’s most
serious problems and how to solve them. Gifted youths
on campusesthroughout the country learned to despise
them for their role in the Vietnam debacle rather than
revere them as graduated honorsstudents distinguishing
themselvesas national leaders.
A serious by-product of Vietnam was growing unrest

among students in the colleges. Many of them saw the
waras an unprincipled adventureof the establishmentin
Washington and perhaps evenof the senior generation
(ages 30 and above) whoeither did not care or did
not understand how their actions were affecting the
conscience of idealistic young people.
Kenneth Keniston, who studied campusprotestors in

great detail, made it quite clear that a complex mix of
personal attributes, familial influences, peer associa-
tions, and school environmentsset them apart from their
more conforming agemates (Keniston, 1971). However,
it is noteworthy that a disproportionate number of
disaffected youth on campusdistinguished themselves
in their studies at school and were frequently enrolled
in some of the more enriched andprestigious programs.
Their immediate targets were the colleges they were
attending, which represented to them an establishment
with archaic standards for success and unreasonable con-
trols over their lives. Yet these same gadflies in centers
of learning were themselves described in one study as
possessing high degrees of intellectualism, defined as
“concern with ideas—desire to realize intellectual activ-
ities—high valuation ofintellectual creativities—appre-
ciation of theory and knowledge—participationin intel-
lectual activity (e.g., reading, studying, teaching, writ-
ing)—broadintellectual concerns” (Flacks, 1967, p. 70).
The unrest on campus underwent some dramatic

changes over a relatively short time. As one observer
remarked, “the key difference between the Berkeley
[University] riots of 1964 and the Columbia [University]
crisis of May 1968is that in the pre-Columbiansense the
major impetus for unrest stemmed from the perceived
abuse or misuse of authority, whereasthe later protest
denied thelegitimacy of authority. . .” (Bennis, 1970,p.
599). One might add that, when attention wascalled to
the misuse of authority, it was an expression ofprotest,
but whenit evolved into doubts aboutthelegitimacy of
authority, it became a sign of insurrection.
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The revolt was not only against institutions (educa-
tional or otherwise) and their leaders; it was also against
a tradition of rationalism that sanctified ivory-tower
scholarship. When Columbia University rioters willfully
destroyed a professor’s researchfiles, the act may have
carried a message that went beyond ordinary malicious
mischief and vandalism. It seemed to imply thatall the
work invested in accumulating those files was a waste
of the professor’s talent, which ought to have been
dedicated to building a better society rather than to
dabbling in esoterica. And to make matters worse, the
educational establishment expectedits brightest students
to follow in the footsteps of professors like him.
Many questions were raised among gifted college

students as to whether they ought to funnel their
psychic energies into a life of the mind. Many were
attracted to the sensitivity-training movements, which
told them that “talking is usually good for intellectual
understanding of personal experience, but it is often
not effective for helping a person to experience—to
feel” (Shutz, 1967, p. 11). Accordingly, the human
being was increasingly seen not as a thought machine
but rather as a complex biological, psychological, and
social organism that can fulfill itself through all these
dimensions of being. Every part of the body had to be
exercised to its fullest potential, which meant building
up the strength and staminaof its muscles, its sensory
awarenessand aesthetic appreciation, its motor control,
and the gamut of its emotional and social feelings.
Inhibiting other aspects of self for the sake of the
intellect was regarded as amounting to robbing life of
its multi-dimensionality, so the task of individuals was
to make something of all their capacities, even if in so
doing they could not make the most of any of them.

Significantly, a new utopia emerged in the form of
Consciousness III depicted by Charles A. Reich in his
then best-seller, The Greening ofAmerica (1971). One of
the postulates of this new world was described by Reich
as follows:

Consciousness III rejects the whole concept of
excellence and comparative merit . . . [it] refuses to
evaluate people by general standards, it refuses to
classify people, or analyze them. Each person hashis
ownindividuality, not to be compared to that of any-
one else. Someone maybea brilliant thinker, but he
is not “better” at thinking than anyoneelse; he simply
possesses his own excellence. A person whothinks
very poorlyis still excellent in his own way. Therefore
people are in no hurry to find out another person’s
background, schools, achievements, as a means of
knowing him; they regard all of that as secondary,
preferring to know him unadorned. Because there are
no governing standards,no oneis rejected. Everyone
is entitled to pride in himself, and no one shouldact in
a waythatis servile, or feel inferior, or allow himself
to be treated as if he were inferior (p. 243).

Thus we see how life for campus dissidents became
strangely paradoxical. Many of them espoused the
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habits of intellectualism generally associated with gifted
students. At the same time they rejected excellence
and its trappings as violations of democracy and too
stultifying to the attainment of total joy and liberation.
Even those consentingto live the life of the mind learned
an unforgettable lesson from the events in Vietnam. No
longer could they be adjuredto cultivate their talents for
the sake of their country’s prestige and needfor survival.
The warin Southeast Asia tarnished the nation’s image
enough to discourage such commitments amonga large
number of students who could potentially be counted
among America’s high-level human resources. Besides,
some mayhavefelt it faintly dehumanizing to be treated
like natural resources; it simply did notfit well with the
newspirit of selfhood and individuality.

The Devaluation of Science

Gifted youth in the age of Sputnik had been bombarded
with the messagethata lifetime devotion to achievement
in science in particular was not only in the interests of
the state but of humankind in general. Such pursuits
had their own built-in ethic, that any efforts at pushing
back the frontiers of theory and research deserve the
highest commendation becausethey attest to humanity’s
divine-like power of mastering its environment and
creating its own brand of miracles. Suddenly the nation
was told that science is as fallible as the one who
advances it. Among the most vocal critics were the
environment-minded scientists who warned that, in

America’s enthusiasm for conquering nature, it may
be destroying its people in the process unless it imposes
restraints on such activity (Bereano, 1969).

Perhaps the best known writer of the 1960s to forecast
doom if science were to continue on its conventional
course wasthe biologist, Barry Commoner, whose book,
Science and Survival (1966), enjoyed wide circulation
and influence. Commonertook the ecological point of
view that the elements of nature are integrated, but
human knowledge of these elementsis so limited thatit
is not yet possible to see their connectedness. Expressing
deep concern about science’s preoccupation with the
elegance of its methods rather than the danger of its
products, he directed much of his fire at the polluting
effects of such symbols of technological giantism as
nuclear testing and industrial waste. He acknowledged
the need for brainpower to enrich scientific thinking,
but he also warned that “no scientific principle can tell
us how to make the choice, which may sometimes be
forced uponusbythe insecticide problem, between the
shade of the elm tree and the songof the robin”(p. 104).
With such caveats, it became moredifficult to convince
gifted children that a life dedicated to science was the
kind of high calling it had once been unless closerlinks
were made betweenthe intellect and the conscience.

Besides being tarnished because little account was
taken of their human consequences, careers in science
lost more of their glitter when the job market in various
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related fields began to tighten. The manpowercrisis
dramatized by Sputnik gradually calmed down when
America began to overtake the Soviets in the technology
race and achieved a victory of sorts by transporting
the first man to the moon in 1969. Previous personnel
shortages in the variousfields of science were no longer
critical, jyartly because the flood of graduates in the early
1960s had filled available jobs and also because the Cold
War wa: not considered serious enough to create new
jobs through lucrative defense contracts. In fact, by
the late 1960s, many Americans were suspicious of
the so-cilled “military—industrial complex” for carving
too mucn out of the tax dollar to support projects that
they corisidered wasteful in times of peace. The primary
need, as seen then, was to solve the problem of social

unrest rsther than to prop up defense technology. Many
would-be scientists and engineers beganto realize that
these professions attracted neither the prestige nor the
occupational rewards that would have been guaranteed
only a few years earlier. However, the supply ofscientific
talent did not slow down in accordance with the reduced
demand,and asa result of the imbalance, many highly
trained ;»ersonnel found themselves either unemployed
or working at jobs outside their fields.

The American Experience: Renewed Interest in the
Gifted in the 1970s

The decline of attention to the gifted in the 1960s
is evident in the contrasting volume of professional
publications on that subject at the beginning and end
of the clecade. The number of entries under “Gifted
children” in the 1970 volume of The Education Index
was less than half the number in the 1960 volume.
Nevertheless, by the outset of the 1970s, there were
unmistakable signs of a revivalof interest.

Probably the biggest boost came from a 1970 Congres-
sional mandate that added “Provisions Related to Gifted
and Talented Children” to the Elementary and Second-
ary Educational Amendments of 1969. This document
expresse:] a legislative decision to include gifted students
among t)iose receiving help from the Elementary and
Secondary Education Act and the Teacher Fellowship
Provisions of the Higher Education Act of 1956. It also
directed the Commissionerto: (1) determine the extent
to which special education assistance programs are
necessarvor useful to meet the needs of gifted children;
(2) show which federal assistance programsare being
used to meet the needsof gifted children; (3) evaluate
how existing federal educational assistance programs
could be used more effectively to meet these needs;
and (4) recommend new programs,if any, required to
meet these needs. The target population was defined as
the upper three to five percent of school-age children
with outstanding promisein six categories of giftedness:
general intellectual ability, specific academic aptitude,
creative or productive thinking, leadership ability, visual
and performing arts, and psychomotorability.

In response to the mandate, the then-commissioner
Sidney P. Marland,Jr issued a reportofhis findings and
recommendationsthat set the stage for doing something
significant about the deteriorated condition of programs
for the gifted (Marland, 1971). He estimated that
only a small percentage of the 1.5 to 2.5 million
gifted school children were benefitting from special
educational services and that such services had a low
priority at virtually all levels of school administration.
Furthermore, even in those localities where there were
legal or administrative directives to provide special
offerings, little was accomplished due to other funding
priorities, more threatening crises, and the absence of
adequately trained personnel. Clearly, Marland saw the
gifted as a deprived group whosetalents were in danger
of serious impairment unless appropriate intervention
strategies were planned. He therefore declared his
intention to initiate a series of major activities at the
federal level with the hope of inspiring and pressing for
more commitmenton behalf of the gifted throughout the
nation’s schools.

Asa result of federal encouragement and somepublic
and private initiatives, the gifted were exposed to an
increasing number of special educational experiences
in the 1970s. While as late as 1973 fewer than four
percentof the nation’s gifted were receiving satisfactory
attention at school, and most of the fortunate ones
were concentrated in ten states, the nationwide picture
improvedconsiderably within the decade. Zettel (1979)
reports the following outcomes of a survey conducted
in 1977:

(1) nearly 75% of the states already had statutory
definitions of gifted children;

(2) thirty-three (or 66%) of the states reported an
aggregate increase of nearly 25%over the previous year
in the numberof gifted children served;

(3) thirty-one (or 62%) of the states increased their
appropriations for the gifted by 50%;

(4) forty-two states reported sponsoring some kind of
in-service training for persons interested in serving the
gifted, a 110%increase over the previous year.
There was talk about possible legislation that would

change the Federal Bureau of the Handicapped to the
Bureau of Exceptional Persons, thus including gifted
individuals as eligible for sustained support of their
education, along with the handicapped. If this kind of
move had been made, it would have gone a long way
toward erasing the image of gifted education as being
only a periodic fad in the schools. It was admittedly a way
of forcing attention on the ablest by tying their fortunes
to those of the handicapped, for whom fundinghasrarely
abated appreciably. The change in name never came to
pass, possibly because the American public could never
feel equally sympathetic to the needsof children at both
ends of the ability continuum.

Despite the fact that the definition of giftedness had
been broadened by the Marlandreport, little more than
lip service was given to children who showed precocity
in domains other than academics. Even less fortunate
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were the gifted among the underprivileged minority
populations who remained largely neglected, except in
the arts and sports, but not deliberately so. There is no
doubt that many educators would gladly have initiated
enrichment experiences for these children and that
support wasobtainable for such plansif they had stood a
chance of success. However, the profession was stymied
in its efforts to find a clear way of discerning high-level
academic potential that was buried undera thick overlay
of social and economic handicaps.In fact, it is hardly less
difficult today than it was then to inspire the fulfillment
of scholarly talent in the nation’s underclasses.

In its desire to sustain interest in the gifted, the federal
government funded projects designed to strengthen
leadership in the field and to spread advocacy at
the grass-roots level. The National/State Leadership
Training Institute received federal funds to help state
education departments develop viable plans for educat-
ing the gifted. In addition, Teachers College, Columbia
University, was provided with support to coordinate
efforts by seven universities in recruiting and training
graduate students to become seminal figures in the
field. It was seen as a long-range investment in the
careers of men and women who had shown promise
for making significant contributions in the 1980s and
beyond. Besides these nationwide projects, the federal
government, along withstate, city, and private agencies,
sponsored many regional and local programs for the
gifted. The emphasis was mainly on enrichment prac-
tices, whereas research and experimentation received
relatively little encouragement.
A review of the state of research for the years

1969 to 1974 reveals a fairly bleak picture (Spaulding,
undated). These efforts continued to be limited through-
out the 1970s, but there are several major exceptions
worth noting. They include the 1971 initiation of Julian
Stanley’s (1976) continual studies of mathematical pre-
cocity, Halbert Robinson’s (1979) investigations of the
cognitive development of young able children, and
Pauline SneddenSears’ (1979) and Robert Sears’ (1977)
assessment of the Terman population in their senior
period oflife.
What prompted the resurgence of activity in the

education for gifted children after nearly a decade
of quiescence? A full answer will probably never be
known, but the explanation that seems most obvi-

ous is American’s backlash against what it saw as
a youth turned excessively self-indulgent, indifferent
to scholastic achievement, and hostile towards some

sacred, scholarly traditions. Wagner (1976) published
a scathing indictment of universities for compromising
academic standards, inflating grades, and diluting degree
requirements to fend off unrest among students. His
sentiments, shared by many other educatorsat the time,
were signs that the pendulum had swung away from
extreme egalitarianism in the direction of excellence.It
is hard to imagine the youth of the late 1970s accepting
the Consciousness III notion that brilliant minds are
not better at thinking than anyone else. However,
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the revival of interest was no more a sign of pure
historical inevitability than was its decline a decade
earlier. What accounted for the revival, at least in part,
wasevidenceofinitiatives taken by people who believed
in differentiated education at every ability level and who
participated in vigorous campaignsto save the schools.

Prescriptive Teachingfor All Children

When Riessman published his highly influential book
on the culturally deprived child in 1962, he reiterated
a number of criticisms of the schools made some
fifteen years earlier by Davis and Havighurst (1947).
The charges were that the curriculum was excessively
loaded with verbal content and therefore placed under-
privileged children at a disadvantage; that the subject
matter was irrelevant to the vital concerns of these
children; that teachers espoused values and behavior
codes that were oriented too narrowly toward middle-
class living; and that schools were so preoccupied with
teaching the disadvantaged how to becomesocially
mobile that they were in effect trying to create a melting
pot rather than striving to strengthen cultural pluralism.
However, researchers did not take their lead from such
charges. Instead of tampering with the old curriculum,
they tried to create a learning environment that would
enable the disadvantaged to meetthe more conventional
demandsat school.
Among the most notable experiments that sustained

their influence at the time were those conducted a
decade earlier by Martin Deutsch (1964) and his associ-
ates. They attempted to forestall educational retardation
by intervening early in children’s lives and equipping
them with the readiness skills that they could not
derive from their social milieu. This required devel-
oping elaborate ways in which to diagnose individual
learning profiles and to match instructional treatments
to them.It paralleled developments in special education
for the handicapped, which emphasized prescriptive
teaching based on increasingly sophisticated methods
of diagnosing intellective processes. This orientation led
to nationally mandated requirements that every handi-
capped child have anindividual diagnosis, prescription,
and evaluation.

Attention to specific competencies among the handi-
capped dramatized the need for individualized educa-
tion, with all children receiving a fair share of what is
uniquely appropriate for them, regardless of how defi-
cient or proficient they are in mastering curriculum con-
tent. Advocatesfor the gifted argued that these children
should also receive special attention to accommodate
their unique learning strengths and thereby demonstrate
the educator’s attention to human differences. These
protagonists pointed out that the more sophisticated
educators become in discerning human individuality,
and the more inventive they are in providing for indi-
vidual needsof the ablest, the more likely that America
could achieve equality at school.
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The Role ofthe Gifted in “Rescuing” Public
Education

It is no secret that educators in the 1970s searched
desperately for ways in which to maintain order in
thousands of classrooms. This was especially true in
big-city schools where ten percent of the nation’s
pupil population was enrolled. The dismal picture
wasa familiar one: scholastic achievement levels were
three, four, and even five years below norms; drugs,
violence, vandalism, and truancy reached epidemic
proportions; and costs climbed to such a height that
there was always the dangerof insufficient funds to
pay the bills while maintaining an adequately staffed
program. Many middle-class families fled the inner
city in the 1970s or sought help from private schools in
order to provide a meaningful educational experience
for their children. This further aggravated the situation
in urbancenters.

Schoo) administrators became aware that one way
in which. to bring back the middle classes to inter-city
schools ‘was to initiate special programsforthe gifted.
They therefore opened so-called “magnet schools”
that offered enrichmentactivities in particular subject
matter areasto attract sizable numbersof children who
would otherwise have been studying elsewhere. The
presenceof the ablest began to makea difference in
the total school atmosphere, which demonstratedthat
these children were capable of enhancingall education
if their learning capacities were properly respected.
Again, special education for the gifted was initiated
for the sake of solving social problems rather than
solely for the sake of those who need,or could benefit
from, it.

The American Experience: Peaks and Valleys in the
1980s

Atthe ccnclusion of his personal retrospective on three
decades of education for the gifted in the UnitedStates,
Passow (1980) wrote: “I was once again struck by the
cyclical nature of our interest in and efforts on behalf
of the gifted and talented” (p. xvi). Perhaps the most
positive statement that can be made aboutthe gifted in
the 1980: is that they prevented George Orwell’s “Big
Brother” era from arriving in 1984 as he had predicted.
In fact, if Orwellian forecasts ever come true, it will
be tragic proof of how ineffectual educators have been
in nurtuting talent for the strengthening of selfhood
in the human family. But even the failure of “Big
Brother” to materialize is no guarantee that America
will succ:ed in finally breaking its vacillation between
public erithusiasm and apathy toward gifted children in
the foreszeable future. All that can be said about the
1980s is that there were both positive and negative
developnents in the school and society, and thatit
is too ezrly to tell what the eventual effects of these
developn:ents will be.

New Sources of Talent

It was already apparent that women and low-status
minorities were moving toward parity with middle-class
white males in the extent and variety of their advanced
education. Trends have indicated a sharplyrising rep-
resentation of womenin everycreative field over the
ten-year span from 1975 to 1985, when there was only
a 6%increase in first professional degrees for men, as
compared to a huge 122% increase for women. During
the same period, the number of earned doctorates
among men inched up from slightly under 27,000 to
about 28,000, or 4%, whereas for women the jump was
from some 8000 to about 14,000, or about 75%.

Considering the changing status of womenin society,
it is difficult to imagine that talent among them will
continue to be suppressed as in former generations.
Parents of school-age girls do not tolerate such biases as
readily as the girls’ grandparents might have, especially
if the mothers of these children are themselves members
of the new generation of women with advancedtraining
and are in mid-career. Furthermore, opportunities for
employment at higher skill levels have increased dra-
matically for women in recent years, and will continue
to do so in the foreseeable future. According to the U.S.
Bureau of Labor Statistics, the number of men added
to the labor force from 1979 to 1985 was 8.1 million,
not even half the 16.5 million figure for women. By
1995, more than 60 of every 100 women of working
age will be employed, an increase from 43 per 100
in 1970. They will then constitute over 45% of the
prime-age work force. Some of the professional occu-
pations filled mostly by males possessing marketable
talents that require advancedtraining are now absorbing
unprecedented numbers of women. These professions
include engineering, law, medicine, dentistry, and the
life sciences.
The educational and occupational opportunities for

bright African—Americans has also improved over the
past half century. In 1940, total black enrollment in
post-secondary education was less than 50,000, and
over 95% of that group wasenrolled in traditionally
Negro Colleges (Pifer, 1978). By 1976, the number of
blacks in colleges and universities had risen dramatically
to 1,062,000, and for the 1975-1976 academicyearalone,
more than 83,000 blacks earned baccalaureate, masters,
medical, law, and PhD or EdD degrees (Pifer, 1978;
National Center for Education Statistics, 1978).
There is reason to expect the upwardtrendto continue

as more and more people from minority groups are
accepted into the managerial, professional, and technical
segments of the labor force. What women,blacks, and
Other minorities have found in the high-skill labor
market in the late 1980s is an increase of about 29%
over the mid-1970s in the number of professional,
technical, and kindred occupations. What they also
discovered, unfortunately, is that the total number of
adults with advanced education increased more sharply,
thus dimming the employment outlook for them. The
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openings for PhDsover the 1972-1985 period for growth
and replacement was about 187,000, whereasthe actual
supply of new PhDs numberedas manyas 580,000in the
second half of the 1980s. It stands to reason, therefore,
that doctoral recipients from all subpopulations have
found it difficult to locate work commensurate with
their training. But the women and other minorities are
most vulnerable on account of age-old prejudices that
bar them from manypositions of prestige.

New Trendsin Diagnosing and Nurturing
Excellence

Traditional tactics for identifying gifted who might
qualify for the talent pool are underpressure to undergo
change, someofit radical. Thereis no endin sight to the
debate over the meaningof IQ, its measurement,and the

nature—nurture issues that revolve aboutit, all of which
arouse powerful emotionsas well as scientific interest. In
the 1970s, some behavioralscientists (Estes, 1976; Voss,
1976) foresaw a decline in the conceptofintelligence as a
useful description of higher-level cognitive powers. They
expectedit to be replaced by morediagnostic analyses of
the patterns and processes of human functioning. This
kind of orientation to the measurement of intellect
conforms to the pioneering approach taken by Piaget
(1952) in monitoring clinical development of children’s
problem-solving behavior.

Despite the criticisms of IQ for identifying gifted
children, there has never been a complete let-up in
such practice. In a recent review of all empirical studies
published in the Gifted Child Quarterly over two years
(1990 and 1991), Tannenbaum (1992) discovered that in
the 22 published reports of research onthe gifted, all of
them listed IQ,or alternative tests that correlate highly
with IQ, as the measure of choice for identifying experi-
mental samples. This is not surprising in light of previous
findings by Snyderman and Rothman (1988) which show
that psychologists and educators knowledgeablein areas
related to intelligence testing generally agreed that IQ
instruments are valid and useful in measuring some of
the most vital aspects of intelligence. Obviously, test
users have beenpayinglittle attention to the advice and
efforts of academic psychologists to promote new ways
of assessing high potential in children.
Amongthe changesstrongly advised by theoreticians

has been to examine specialized talents that demon-
strate extraordinary rates of mastery and of creativity.
Gardner’s (1983) list of such aptitudes has been widely
circulated, and includeslinguistic, logical-mathematical,
spatial, bodily-kinesthetic, musical, interpersonal, and
intrapersonalintelligences.
Another majortrend in describing high potential in

children is through the study of mental processes,
exemplified by Sternberg’s (1986) “Triarchic Theory”,
so named because it contains three sub-theories. One
of them is “componential”, and it consists of three
kinds of components involved in the performance of
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separate mental operations: (1) metacomponents,or the
executive processes needed for planning, monitoring,
and decision-making in a problem-solving situation;
(2) performance components, which include processes
needed for executing a task; (3) knowledge acquisi-
tion components usedin the selective encoding, selec-
tive combination, and selective comparison operations.
Another sub-theoryis called “experiential” , which incor-
porates the ability to deal with novelty and the ability
to automatize or habituate information processing. The
third sub-theory is called “contextual”, which refers to
the organism’s selecting, shaping, and adaptingto its
real-world environment.
Ramos-Ford and Gardner (1991) have experimented

with ways of departing from the usual pencil-and-paper
tests of ability to monitoring children carefully and
systematically for their performance in learning environ-
ments that bear some resemblance to real working con-
ditions. It remains to be seen whether such an approach
can improve upon conventional testing methods, which
critics consider antiquated andinefficient.
A sharply different testing method has been devel-

oped by Feuerstein (1979), who also opts for meas-
uring the dynamics of human potential. This means
determining the extent to which children’s functioning
levels can be modified through whathe calls mediation,
or the examiner’s use of appropriate helping tactics and
practice materials. The idea of mediating the child’s
entering behavior in a test situation is novel in that it
revises the role of the examinerfrom that of an objective
observerto a participant observer whoorients the child
to the underlying cognitive principles involved in the test
experience. Feuerstein asserts that the organism is so
modifiable that mediated learning affects not only the
cognitive functioning of the individual but the structure
of intellect as well. Such is the power of regulated
encounters between the individual and environment.

Programs and Provisions

In 1954, Tannenbaum conducted an informal survey of
American schools singled out in a 1941 published report
as offering exemplary enrichment programs for gifted
children. The purpose of the communication was to
find out what had happened to those programs over
the intervening 13 years and how schools in 1954 could
benefit from the experiences, including the successes
and failures, of the 1941 programs. Of the 100 schools
contacted, nearly all replied, and in every case the
original programs were no longer in operation.In fact,
they were never meantto last a long time. What they
had amounted to were imaginative projects initiated by
talented teachers and supported by administrators who
shared their concern aboutthe plight of the gifted.
The survey revealed a fundamental difference be-

tween programsandprovisionsfor the gifted. A program
can be defined as a comprehensive offering, sequenced
over a long period of time, usually designed as a
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requirement, and very much a major partof the total
school curriculum. Thus, the school offers programs
in mathematics, literature, art, social studies, and the
like. A provision, on the other hand, is more fragmen-
tary, an ad hoc offering, relatively brief in duration,
often d:signed by an individual teacher with special
abilities rather than by a curriculum committee, and
supplemental to the major offerings, not integral with
them. What the 1954 survey revealed is that the 1941
schools 1ad offered provisions rather than programs.
Indeed, wherever enrichment of any kind has been
initiated into the school curriculum, in most cases it

has amointed to add-on provisions that sooner or later
disappez.-ed becauseof lack of strong enough commitment
or suffic2nt funds to retain what was generally seen as a
curriculuim luxury rather than necessity. In fact, the lesson
learned in the 1954 study was confirmed more than 30
years later. The Richardson sponsoredinvestigation (Cox
et al., 1985) reports a survey of some 16,000 schools (of
which only about 10% responded, an ominous sign in
itself) th:t found once again only fragmentary enrichment
provisions, not programs, in most schools that claimed to
be servicing the needsofthe gifted.

Despite schools’ reluctance to invest in long-range
programinatic development for the gifted, there were
some ericouraging signs in the 1980s that conceptual
frameworks for curriculum development could at least
be available to those interested in them. Schoolofficials
were offtred program paradigmsthat they could adapt
or adopt for actual implementation. In Renzulli’s (1986)
Systems ind Models for Developing Programs for the
Gifted a''d Talented no fewer than fifteen such designs
are described in detail by their creators. They are by
no mearis the only ones available for implementation.
Notincl.ded, for example, is the work of Stanley and
the Johns Hopkins Study of Mathematically Precocious
Youth (SMPY). Initiated in 1971, SMPY has spread to
nearly every corner of the United States, with more and
more school systemssubscribing to Stanley’s ideas about
fast-paced instruction for junior high school-agechildren
who are advanced in mathematics. By now, large
numbers of young adolescents throughout America,
and receatly in Germany as well, are being tested in
hopesof being placed in any of a numberof enrichment
settings, such as afternoon and summerclassesas well as
college courses that offer advanced study. If SMPY and
other entichment paradigmsare adoptedincreasingly in
the Unit: d States and in other Western countries,it will
signal a rmovement away from ad hocprovisions to much
longer re.nge programsforthe gifted.

Unquestionably, the largest-scale effort on behalf of
the gifted in the last decade of the twentieth-century and
possibly of all time, is the federally funded project con-
ducted by the National Research Center on the Gifted
and Talented. Initiated by Renzulli at the University of
Connecticut, it involves three additional universities in

joint leaclership for the developmentof theory, research,
and pro;rams across the United States. More than
200 elementary and secondary schools throughout the

country collaborate as experimental sites, and as many
as eleven major so-called “stakeholders” are targetedfor
dissemination and impact. “Stakeholders” include lay
and professional organizations, business, industry and
labor, legislative bodies, and the media, amongothers.

In its own summary of objectives (Renzulli, Reid, and
Gubbins, undated), the Center is committed to designing
and carrying out “theory-driven quantitative and qualita-
tive research that is problem-based, practice-relevant, and
consumer-oriented” (p. 3). It has thus dedicated itself to
providing intellectual leadership that will hopefully ensure
continued public attention to the needs of the gifted for
years to come into the twenty-first-century.

It is much too early to assess the Center’s realization
of its lofty hopes. But it bears monitoring closely as a
model that may deserve preservation and replication
in Western countries because of its sheer scope, size,
ambition, and organization, should it prove successful
in the long run.

Final Thoughts About Present and Future Trends

Current prospects for recognizing the special needs
of gifted children worldwideare still subject to the excel-
lence—egalitarianism dilemma which Fetterman (1988)
regards as universal. At the conclusion of his inter-
national survey of enrichment offerings for the gifted,
Brickman (1979) observes: “the dogma that democracy
is at the opposite pole from meritocracy based on
individual talent, skill, aptitude, ambition, and ability
is at least open to serious difference of opinion... A
democratic society can pursue an egalitarian policy
if it provides the fullest possible education for each
person without regard to background andstatus, social,
economic, political, religious, racial, sexual, physical,

and mental. Under such a policy, all individuals will -
receive their democratic due, including those who are
gifted and talented” (p. 329).
Indeed, there are some signs that Brickman’s opti-

mism may be justified. The membership in the World
Council on Gifted Children consists mainly of profes-
sionals and lay advocates from democratic nations,
and its biennial meetings have drawn large numbers
of participants from these and other countries. Similar
lively participation is shown at conferences sponsored
by national and local associations on behalf of the
gifted in the United States. Educationally, European
democracies have tended to maintain their traditional
school structures which differentiates education for
university-bound students. These countries have also
exposed at least some of their precocious children to
various kinds of enrichment experiences in and out of
school. Some ofthis activity is especially noteworthy,
as more and more Western and Western oriented
democracies are making highly promising contributions
to the field. For example, Heller’s six-year longitudinal
study of the gifted in Germanyis designed to clarify
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identification criteria that may be used in all special
programs; Israel’s Ministry of Education is sponsoring
many adventurous enrichment experiencesfor the gifted
at the elementary and secondarylevels, and the newly
established Israel Academy for the Sciences and Arts
has initiated an extraordinarily imaginative program
for the gifted that is attracting worldwide interest;
the SMPY program for the mathematically gifted is
spreading throughout the United States and beyond;
and the enrichment curricula designed by a permanent
committee of expert educators in Singapore has been
operating with notable success in recent years. (The
emergence of national policies in a numberof nations
is discussed in Chapter2.)

Yet, ambivalent feelings toward the gifted persist even
to this day. Aside from fears of elitism in a democracy,
there are suspicions that only a thin line separates genius,
or even giftedness, from insanity. Some argue that in the
interest of cosmic fair play, nature somehow balancesoff
mental superiority with emotional or physical handicap.
Others are suspicious of the creative as potential icono-
clasts who makelife uncomfortable; they find it easier to
live with the familiar than to be proddedinto the unknown
by unconventional ideas, be they political, social, artistic,
literary, or scientific. Still another, more recent, tradition
is the belief that super-rational powers, which are so
popularly associated with so many kinds of giftedness,
are notall that critical in affecting the human condition,
either because irrational impulses also figure greatly
in individual accomplishment (according to Freud), or
because no amountof effort by any one person, however
brilliant he/she may be, can cause more than a ripple in
the inexorable tides of history (according to Marx).
Opponents of differentiated education for the gifted

surface time and again in professional journals and forums.
They believe that talent is irrepressible in some children
and impossible to nurture in others. Why, then, invest in
special programs for the gifted? Sometimes the question
is raised cynically by those opposed to any kinds of
special programs, except for the handicapped. Many more
objectors are skeptical rather than cynical about the need
for providing “extras” to children whocanallegedly excel
without them. In the past, these periodic criticisms have
placed advocacy for the gifted on the defensive despite
anything anybody could say onits behalf.

The Changing Status of Gifted Achievement

Usually, an account of history of/and giftedness in
Western society deals with outstanding individuals and
their nurturance. There is rarely any doubtthat gifted
performance or production matters in the sense thatit
attracts critical admiration, even acclaim, temporarily or
for all time. This seems to be changing. It is now neces-
sary to take into account the prospects of noteworthy
achievement per se by asking whether indeedit has a

future.
Examples that come to mindinclude the classical
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symphony orchestra and its repertoire as well as the
literary novel that is written by an author and bound
in the usual print form. Of the symphony orchestra,
the Arts and Leisure section of the New York Times
(January 31, 1988) offers the following speculation:

The date is January 31, 2038. At eight o’clock
tonight, Carnegie Hall will be the scene of a special
concert of rediscovered music—music that has not
been played for three decades. There will, however,
be no orchestra—not enough peopleplay the violin,
or the cello, or the oboe, anymore. All of the
instruments will be played on a new computer,
programmedfor the occasion: the Bach 9000, which
sounds morelike an old-fashioned symphonyorches-
tra than the real thing. For the last thirty years,
Carnegie has specialized in Pop, Rock and Rage,
the new fusion of New Age and Rock, but not
tonight. The rediscovered works: Symphony #9 by
Ludwig van Beethoven, Eine Kleine Nachtmusik
by Wolfgang Amadeus Mozart, and Brandenburg
Concerto #2 by Johann Sebastian Bach.

Such a scenario depicts a total break with the past
rather than a creative accretion to it. Vivaldi and
Schnittke do not survive in the companyof their succes-
sors. Instead, the masterpieces of previous generations
are banished to the archives, to be revived only on rare
nostalgic occasions. Never before have artists and their
art been declared obsolete, irrelevant, and unwelcome

with such finality, as projected so seriously in the New
York Times feature essay.
Should these speculations cometrue, they will consti-

tute a major threat to the very conceptof excellenceasit
is now knownand accepted. No matter whatdifferences
exist in the way people define and evaluate giftedness,
creativity, and genius, all agree that a high quality of
human productivity or performance is a sine qua non.
Some individuals who are celebrated for their work,
even for many years, may eventually fall into disrepute.
But at least the legacies of some do survive to maintain
society’s cultural treasures. By nullifying all of them at
once, or even in time, raises doubts as to whether quality
per se can survive as an essential ingredient of excellence.
Surely some artists and their artistry contain enough
brilliance to ensure their immortality. If they don’t
endure, then the criterion of quality has been replaced
by something else. By what? Is it possible that mediocrity
will some day be extolled for no other reason than its
being new and different? How will music becritiqued,
if not by its aesthetic value, however that is judged?
Could Western society be entering an era when the
beauty of musical statements counts for nothing, andall
that matters is the arousal of people’s deep impulses by
any pounding,persistent beat with accompanying sound,
howeverpedestrian it may be, evenif it is programmed
for “performance”electronically rather than interpreted
by an instrumentalartist? If so, giftedness in music will
take on a radically new meaning,if indeedit retains any
real meaning atall.
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With respect to the future of literature, the novelist,
Robert Coover (New York Times, June 21, 1992)states:

In the real world nowadays, that is to say, in the
world of video transmissions, cellular phones, fax
machines, computer networks, and in particular,
out in the humming digitalized precinct of avant-
garde computerhackers, cyber punks and hyperspace
freaks, you will often hear it said that the print
medium is a doomed and outdated technology, a
mere curiosity of bygone days destined soon to
be consigned forever to those dusty unattended
museums we now call libraries. Indeed, the very
prolif: ration of books and other print-based media,
so prevalent in this forest-harvesting, paper-wasting
age, 1: held to be a sign of its feverish moribundity,
the last futile gasp of a once vital form before itfinally
passes awayforever, dead as God.

Coover observes that the novel “is perceived byits
would-be executioners as the virulent carrier of the
patriarchil, colonial, canonical, proprietary, hierarchi-
cal and authoritarian values of a past that is no longer
with us”. In the novel, as it is traditionally constructed,
the authoris alleged to wield dictatorial power, not only
over plot and character, but also over the format through
which they are presented: on lines to be read from left
to right (right to left in some languages), in sentences,
paragraphs, pages, and chapters. Freedom from this
kind of literary tyranny is supposed to come from the
so-called “hypertext”, in which the linear-sequential
structure is eliminated with the help of computer pro-
grammin:;. Unlike print text, hypertext liberates readers
from control by the novelist and, instead, allows them to
become j:artners in the creative enterprise by involving
them in the process of mapping and remapping textual
content, “not all of which is provided by whatused to be
called the author” (in Coover’s words).

Asthe novelist is relieved of the burden of unilateral
creation, he/she is no longer the shaper of a complete
narration. but instead becomesa collaborative arranger
of text, together with erstwhile consumersoftext. Thisis
doneby providing readers only with sketchesoffictional
events in no particular sequence and allowing them to
fill in details independently in any way they chooseto
form wels of connection among the sketches. In other
words,talent in writing novels becomes democratized,as
everybody enjoys the right to participate in the process
of producing plot and character on an equal footing with
the giftec| novelist. By thus being stripped of the task of
composirig stories in full detail from beginning to end
alone, creatives in this domain lose their distinction and
even their visibility as potential contributors to quality
literature.
The mere speculation about such changes raises

questions concerning gifted children with promising
careers on the concert stage and superb young writers
of narrative who may havethe next great novel stored
in their irnaginations.

In another vein, consider Flynn’s (1987) large-scale

study of intergenerational gains in IQ in countries
where such data were available. He found that present-
generation 20-year-olds in Holland score about twenty
points higher in IQ than did their counterparts some 30
years earlier. Both groups were compared on the same
test using the same norms. Anincrease of such dramatic
magnitude meansthat,in his sampleat least, the number
of persons with IQs of 150 and above has increased
proportionately by a factor of almost 60 from the
previousto the following generation. Yet, the numberof
patents granted has actually diminished, with the 1980s
showing only sixty to sixty-five percent of the yearly
rate for the 1960s. This may mean that IQ is no longer
as relevant to the world of invention as it once was,
or more probably, as scientific knowledge accumulates
and inventions become more and more sophisticated,
the threshold IQ hasto rise in order to qualify a child
as a potential producerof scientific ideas.
The Flynn (1987) results may be symptomatic of

a trend toward fewer and fewer people capable of
mastering more and more sophisticated knowledge,
much of it sheltered from more popular consumption
by convoluted neologisms. University professors in the
1960s were attacked by studentactivists who felt their
would-be mentors were, in-effect, “fiddling while Rome

burned”. The studentsfelt that the professors wereelitist
snobs, so tunnel-visioned that their own theories allowed
no room for alternatives. Such criticisms may haveled to
the ConsciousnessIII declarations of exasperation and
Reich’s (1971) rejecting the concept of excellence and
comparative merit.
The Reich suggestion that everybody is brilliant

implies that brilliance has no distinctive meaning. It
democratizes abilities and thus leads to the conviction
that all products of the mind are created equal, free
of criticism or comparative evaluation. This stance is
entirely compatible with that of Paul de Man, the
Belgian scholar who wasinstrumental in spreading the
theory of deconstructionism in the liberal andfine arts.
Supporters of the theory regard it as a reexamination of
the humanist legacy, but opponents see it as an attack
against the traditional canon.
According to deconstructionism, language in litera-

ture, art, and music, never means what it appears to
mean. It discards the evaluational aspects of these
creative products by declaring them neither good nor
bad. Also discarded are attempts to analyze the ideas
of writers, artists, and composers. What counts instead
is the emotion that literature, art, and music generates
in the reader, viewer, and listener, regardless of whether
these feelings are embedded in the creative products
per se or in any wayintendedbythe creators of these
products.
The reactions to masterpieces are so personal and

so differentiated according to whois reacting that the
objects of these responses need not be masterpiecesat
all; anybody’s work can qualify as a stimulator, which
makes anybodyas importanta creator as everybodyelse.
Sometimesthe responses embody deeplyfelt political or
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social convictions, or even sexual meanings (McClary,
1987).
Aside from the philosophical consideration of decon-

structionism, if the excellence of a creative product
counts for nothing because there is no concern for
standards or criticism or appreciation, what is the
meaning of precocity and its cultivation? How can
educators differentiate curriculumsfor the gifted when
there are no human differences acknowledged in a
society where ail children are considered gifted, or
not gifted? Can there be patronage of the arts which
have no intrinsic value except as objects of highly
personal projections? In other words, is the world of
ideas witnessing the end of history of the gifted?

Similar questions may beraised in relation to a grow-
ing distortion of multicultural education. Traditionally,
multiculturalism has advocated the incorporation of great
ideas of all cultures and subcultures in the curriculum.It
has also fostered the appreciation of the different histories,
languages, life-styles, and values of foreigners as a means
of combatting xenophobia and racism. However, these
highly constructive and much needed additions to school
curricula are occasionally ignored in favor of a radically
different version of multiculturalism, exemplified in the
Stanford University students’ chant, “hey, hey, hey—ho,
ho, ho, Western Civilization’s got to go”. “Western
Civilization”, in this case, refers to the required course
of reading great Western literature written by authors
caricatured as dead white European males (DWEMs).
Someof these great works, which have been treasured for
centuries in Western society, had to be discarded from the
requirements list and replaced by works selected primarily
on the basis of their representing minority subcultures and
achieving moreof a balance of representativeness among
the races and sexes.

Again, excellence is democratized by removingquality
as the sole criterion for judging it and substitutingin its
stead an adherence to subcultural representation for
its own sake. The gifted can continue making history
and being part of history only if their products and
performances are judged strictly by their worthiness,
not as commonplace instruments for flushing out other
people’s emotions or only because they emanate from
a minority group that seeks and deserves its place in
the sun. It remains to be seen how long the element of
quality in giftedness, talent, precocity, and genius will
remain underattack in the years to come. The stakesare
higher than everin the world of the gifted, and indeed in
the world atlarge.
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National/State Policies Regarding Education of the Gifted
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Introduction

The history of education of the gifted and talented has
been a cyclical one with periods during which interest
and programs have waxed and waned. Gifted education
advocates have long asserted that one factor affecting
program (levelopment has beenthe presenceor absence
of a policv, whether such policy be clearly stated or only
implied.
A policy is a plan which provides guidelinesfor action.

A national or state policy, for example, can mandate
that giftecIness be recognized, fostered and nurtured or
it can actually limit or even prevent the development
of programsfor the gifted. A fundamental canon of a
policy in support of gifted education is that there are
children who, because they have manifested potential
for outsta.ading achievementin a socially valuable area,
require differentiated educational experiences adequate
and apprepriate to their special needs. Whatactually is
considered “adequate and appropriate” may well differ
from nation to nation orstate to state, depending on the
society and the educational system.
Because policy in the United States is expressed

and imbedded in various federal andstate legislation,
regulations or rules, the U.S.A. provides good examples
of the nature and impactof policy on the education of the
gifted. Developmentsin the U.S.A.are first examined in
detail as a case study of policy formation, followed by the
experienc:s in a numberof other nations.

The Nature and Impact of Federal and State Policy
in the U.S.A.

The U.S. federal (national) government’s educational
role is limited by a constitution which leaves education
as a function to be performed by the individualstates.
Each of the 50 states organizes, operates and supportsits
ownschools, setting policy which is then implementedat
the local level. It is state-level policy which drives and
guides local education policy and program. Although
local control of education has been the bedrock on
which the commonschool and universal education have
rested, thi: federal governmentexerts influence on both
state and local policies, much of it indirectly since its

financial support is quite limited. While its share of
funding ranges only between 5-7 percent of the nation’s
total educational expenditures, the actual federal impact
and direction are muchgreater.
The federal government’s significant involvement in

educational policy direction and leadership began with
the Soviet Union’s launching of Sputnik in 1957. The
perceived threat to America’s national security trig-
gered, amongotheractivities, a resurgence of interest
in gifted education. A year later, the National Defense
Education Act of 1958 (NDEA)waspassed, aimedat
upgrading science, mathematics and foreign languages
through curriculum revision and staff development.
NDEAproved to be watershed legislation in that, for
the first time, federal policy asserted a commitment
to funding needed to enrich curricula and support
staff development for teachers who would deliver the
new curricula. While not specifically aimed at the
gifted, many NDEA projects gave special attention
to the needs of the “academically talented students”
and gifted students profited from this federal policy
which aimed at improving the quality of instruction and
teacher education in order “to meet the challenge of the
Soviet Union”. Together with related agency efforts,
such as those of the National Science Foundation,

federal programs stimulated support andactivity from
states as well as philanthropic foundations. These efforts
gradually dwindled as national priorities shifted and
attention was diverted to other educational andpolitical
crises and issues. It was not until the 1970s that attention
focused once again on thegifted.
While programs for the gifted were established long

before the NDEA federally-supported activities—some
programs trace their beginnings to the turn of the
century—it has been federal policy andlegislation which
has stimulated most of recent and current state and
local endeavors. Since the majority of state legislation
and guidelines were developed after the publication of
the Marland Report in 1971 and the enactment of the
Education for All Handicapped Children Act of 1975
(Public Law 94-142), it is arguable that those two events
were significant for subsequent developmentsin gifted
education.
Although P.L. 94-142 was aimed at providing appro-

priate special education to “handicapped children”, nine
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states include the gifted as “another exceptionality”.
The State of Alaska, for example, requires each local
district to establish and implement written procedures
for identifying all children ages 3-21 who require special
education and related services, including those who are
gifted. Pennsylvania’s standards for Special Education
Services and Programs include the “mentally gifted”.
P.L. 94-142 requires the preparation of an Individualized
Education Plan (IEP) for each identified child. Thus,
a federal law setting policy regarding handicapped
children has resulted in a numberof states complying
with the legislation by including the gifted as one area
of exceptionality.

Federal/NationalPolicy Influence

The so-called Marland Report had considerable sig-
nificance for gifted education. One of the Education
Amendments of 1969 directed the U.S. Commissioner
of Education, then Sidney P. Marland Jr, to undertake
a study with four basic policy objectives:

(1) Determinethe extent to which special educational
assistance programsare necessaryor useful to meet the
needsof gifted and talented children.

(2) Show which federal education assistance programs
are being used to meet the needs of gifted and talented
children.

(3) Evaluate how existing Federal educational assis-
tance programs can be more effectively used to meet
these needs.

(4) Recommendnew programs,if any, needed to meet
these needs (Marland, 1971, p. viii).
The findings of the study, Marland reported, provided

ample evidence of the need for action by the U.S.
Office of Education to eliminate the widespread
neglect of gifted and talented children. Federal
leadership in this effort is required to confirm and
maintain provisions for the gifted and talented as
a national priority, and to encourage the States to
includethis priority in their own planning(p.xii).

Marland declared a need for federal efforts on behalf
of the gifted, urged that immediate steps be taken and
offered eleven recommendations, ten of which were to
be taken underexisting federal legislation.
The law required the Commissioner to define gifted

and talented for the purposes of federal education
programs and the Marland Report definition soon was
labeled the “U.S. Office of Education definition” and
became the guide for many state and local education
agencies. It was as follows:

Gifted and talented children are those identified
by professionally qualified persons who by virtue
of outstanding abilities, are capable of high perfor-
mance. Theseare children who require differentiated
educational programs and/or services beyond those
normally provided by the regular school program

30

in order to realize their contribution to self and
society.

Children capable of high performance include
those with demonstrated achievement and/or poten-
tial ability in any of the following areas, singly or in
combination:

(1) generalintellectual ability
(2) specific academic aptitude
(3) creative or productive thinking
(4) leadership ability
(5) visual and performing arts
(6) psychomotorability.
It can be assumed that utilization of these criteria

for identification of the gifted and talented will
encompass a minimum of3 to 5 percent of the school
population (Marland,p.ix).

Beyond the broadened definition, use of the phrase
“gifted and talented” and the assertion that these
children and youth had special needs which required dif-
ferentiated educational experiences, the Marland Report
began the formulation of a national strategy for identi-
fying and educating this special population. An Office
of the Gifted and Talented (OGT) in the U.S. Office
of Education was established which, although it lacked
any programmatic influence, could stimulate activity
through what could be called “persuasive advocacy”.
The OGT undertook a needs assessment and a survey
of what was happening around the country. It began a
state level leadership training in orderto:

(a) shore up already existing support among those
in the field who had long been committed to gifted
child education, (b) reach key educators, opinion
shapers, and legislators, and to begin to develop
the potential parent constituency, and (c) provide
concrete skills in planning and program building at
the state level.

In August 1972, some five monthsafter the Marland
Report wasissued, the National/State Leadership Train-
ing Institute for the Gifted and Talented (LTI) was
formed, funded primarily with a grant from the Edu-
cation Professions Development Act. The LTI directed
its efforts to translating the ideas of the Marland Report
and the Office of the Gifted and Talented into planning
and program developmentatthe state and localdistrict
levels. The LTI focus was on effecting policy changes
at state and local levels using three strategies: “(a)
developing awareness of the educational needsof gifted
and talented children; (b) training educational leaders
in appropriate pedagogical strategies for these children;
and, most importantly, (c) planning for the educational
needs of gifted and talented children at state and local
levels” (Jackson, 1979, p. 55). Between 1973 and 1975,
three national and nine regional conferenceswith a total
of 48 state teams received training in the development
of long-range state plans for educating the gifted and
talented. The LTI also developed a national network
of individuals and agencies concerned with educating
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the gifted and a publications program designedto assist
advocates of gifted education with policy-making and
instructional planning.

In 1975, for the first time ever, categorical funding
for the gifted and talented was made available under
the provisions of a section of Public Law 93-380. While
the $2.5€ million which was appropriated was not very
much, it was perceived at the time as “a beginning”.
Having an approved state plan in place was one of
the requi*ements for grant applicants. More than half
of the fu:ids ($1.5 million) were allocated to 26 state
agencies for professional staff development. Another
$0.52 million went to local projects and model programs
in selected categories and $190,000 for graduate training
for leadetship personnel. To the regret of many educa-
tors, nothing was appropriated for research, research
training or dissemination of findings from studies. In
sum, the scarce funds were usedfor essentially “priming
the pump”, i.e., to both stimulate interest and activity
on the part of the state and local education agency and
to resporid to their growing concern for the gifted and
talented.
Through much of the 1980s, the federal role in gifted

education declined significantly until the passage of
the Javits Gifted and Talented Students Education
Act of 1989. Once again the U.S. Department of
Education had funding available to support programs
for the gifted and talented and subsequently made
more than 50 grants. By focusing the requests for
proposals on projects aimed at identifying and nurturing
the gifted amongtraditionally underrepresented groups
(i.e., raci:] and ethnic minorities and poorchildren), the
federal government influenced policy at the state and
local leve's. In addition, the Department of Education
provided funds for a National Research Center on Gifted
and Talented.

State Policies

Prior to the publication of the Marland Report in
1971, only two states had mandated programs for the
gifted anid three states had enacted discretionary or
permissiv:: programs. By 1990,all 50 states had policies
on educating the gifted and talented in place. With the
exception of the State of New Hampshire,all had state
legislation (laws or regulations) which mandatedservices
or which supported discretionary/permissive programs
for the gilted and talented (Lukenbill, 1991).
While New Hampshire was alone in having neither

mandator‘ nor discretionary legislation, it did have an
Office of (sifted Education in the state education depart-
ment, the creation of which wasitself an expression of
a positive policy regarding the gifted. New Hampshire’s
Office of “sifted’s 128-page planning guide was meant to
be a practical resource to aid schools in planning and
implementing programming for the gifted and not “a
mandate or a prescriptive set of policy requirements”.
New Harupshire’s policy does not “mandate specific

actions, decisions, or models; impose on any school a
specific set of methods or materials; require the use of
specific identification instruments or procedures; limit
or constrain the services which can be offered or
the students for whom such services are provided by
individual schools” (New Hampshire State Department
of Education, 1989, p. 1). However, a clear messageis
sent encouraging “schools to conceptualize and define
programming constructively” and the major areas in
which decisions must be madeareidentified.

By enacting legislation, promulgating regulations,for-
mulating rules or simply providing guidelines, however,
every state has made a positive statement regarding
education of gifted and talented students. In different
ways andto different degrees of specificity and convic-
tion, every state now acknowledgesthat there are gifted
and talented pupils, though thereis no single definition
nor description of such students. In different ways,
every state recognizes that nurturing talent potential is
essential for self-fulfillment as well as societal benefit.
Every state acknowledges that gifted pupils can and
should be identified and that they require differentiated
educational experiences and opportunities. Every state
seems to grant, though not all provide for them, that
extra or additional resources are needed in order to
provide programsfor the gifted. The policies of many
states include attention to program options, teachers and
program evaluation. There is no single model shaping
the policies, regulations, rules and guidelines for gifted
and talented education in the SOstates.
There are considerable variations in the extent and

ways in which local school districts—the units which
actually deliver educational services—implementstate
policies and translate them into instructional programs.
Even within state, there is often considerable diversity
in the actual implementation of a state’s rules and
regulations, depending on the nature and extentof state
control. A significant determinant of the implementation
of a state policy which either mandatesa gifted program
or supports a discretionary one is the nature of the
relationships betweenthe state education agency (SEA)
and the local education agency (LEA)—i.e., the kind
of accountability, curricular and instruction direction,
supervision or monitoring, funding, etc. that the state
requires from or providesforits local districts in general.
Becauseof these different relationships between SEAs
and LEAs,it is not possible to state which policy—one
that mandates or only permits programsforthe gifted,
one that is more or less specific, one that has clearer
or less clear standards or one that provides more or
less detailed directives, rules or requirements—actually
results in gifted programs which are “better”, more
stable and have greater continuity.
A key element of policy is whether programs or

provisions for the gifted are mandatedordiscretionary.
Mandated services are required services, carry with
them some variation of a must directive for local
districts and usually include someprovisions for account-
ability. However, the nature of the mandates vary
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widely from simple, direct statements to quite detailed
ones.
The State of Wisconsin, for example, requires each

local schooldistrict to “provide access to an appropriate
program for pupils identified as gifted and talented”.
The Georgia State Board of Education directs “the
development and operation of programsof gifted edu-
cation for pupils who havehighintellectual abilities and
the potential for exceptional academic achievementin
grades K-12 in the public schools of this state”.

In 1963, the first state to mandate that local districts
provide for the gifted was Pennsylvania. Its 1986 guide-
lines set forth program requirementsas follows:

All gifted school-age exceptional persons in
Pennsylvania must be provided with a free public
education that is appropriate and individualized.
The individualized instruction may be provided as
a special education approved program or as an
approved differentiated basic education program. A
combination of both options provides the greatest
opportunity for flexible programming to meet the
needsofthe gifted.

Regardless of program option all programsfor the
gifted must provide for procedural safeguardsinclud-
ing but not limited to: Screening and assessment,
MDT, IEP, NORA, Biennial evaluation, Annual

IEP review, Parent participation, Continuous access
to due process, Confidentiality of records.
The student must be provided instruction at an

appropriate level of challenge and with adjustments
that accommodate individual needsin both program
options.
The program mustbe described in the special edu-

cation plan of the schooldistrict and intermediate unit
and approvedbytheir respective boards even if only
differentiated basic education alternatives are used
to meet the needs of school-age gifted persons. This
plan must be reviewed andrevised at least once each
year. Programsshall be developed in accordance with
planned courses(curricula) to provide a continuum of
programs andservices appropriate for the student’s
age and development (Pennsylvania Departmentof
Education, 1986, p.12).

The policies of a number of states include either a
recommendation or a requirement that local districts
prepare a written plan for identifying and educating
gifted and talented children with some specifying the
specific components of such a plan. The State of Cali-
fornia’s policy regarding a written planis as follows:

The district shall develop a written plan for the
district program which shall be available for pub-
lic inspection. The written plan shall describe the
appropriately differentiated curricula for identified
gifted and talented pupils as well as specify the
methods used to examine the appropriateness of the
identified pupil’s total education experience including
articulation with other specially funded programs
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which serve gifted and talented pupils. The plan
shall include:

(1) The purposes of the program, including the
general goals and specific objectives which pupils are
expected to achieve;

(2) The rationale for the district’s method of
identification of gifted and talented pupils;

(3) Where appropriate, procedure for the consid-
eration of the identification and placementofa pupil
whowasidentified as gifted or talented in the district
from whichthe pupil transferred;

(4) The services to be rendered and theactivities
to be included for pupils participating in special day
classes, receiving special services, or participating in
special activities for an amountof time specified in
Education Code Section 52206.

(5) Plan for evaluating the various components
of the program. Evaluation shall include an annual
review of pupil progress and of the administration of
the program;

(6) Procedures for modifying the district gifted and
talented program on the basis of the annual review;

(7) A staff development plan based upon a needs
assessment which includes specification of requisite
competencies of teachers and supervisory personnel;

(8) Procedures for ensuring continuous parent
participation in recommending policy for planning,
evaluating, and implementingthe district program;

(9) A procedure to inform parents of a pupil’s
participation or nonparticipation in the gifted and
talented program;

(10) An objective related budget (California State
Board of Education, 1989, pp. 13-14).

The legislation or regulations of a numberof states
include statements which express a philosophy about
the nature of gifted children and their education and
provide a rationale for the policy for such programs. For
example, the State of Kentuckyvoicesits “Philosophy of
Gifted Education”as follows:

All students shall be provided with an educational
program which allows them to develop to their
maximumpotential. Gifted students possess superior
abilities and/or capabilities and, therefore, are a
unique segment of Kentucky’s school population. In
orderto realize their potential, they need educational
opportunities that differ from those available through
the regular school program.

Gifted students exist at all levels of society regard-
less of sex, race, socio-economic, or ethnic origin.
They must be identified through their outstanding
intellectual capabilities, academic aptitudes, and/or
creative abilities. An articulated K-12 program shall
be provided with educational experience commen-
surate with their abilities. Such a program shall be
conducted in an environment which will make it
possible for these students to interact with others of
high ability. The program shall afford students the
opportunities to reach the highest level of learning
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and accomplishment of which they are capable at
each stage of their development (Kentucky Depart-
ment of Education, 1988, p. 1).

The State of Wyoming’s philosophy is phrased as
follows:

All children and youth in Wyoming need oppor-
tunitics to develop their individual talents, and the
giftecl and talented are no exception. The complex
nature of giftedness may manifest itself through the
interplay of many different intellectual abilities as
well is through a variety of creative expression
and ron-academic talents. Giftedness implies that
each child is distinctly different from children in
general and from other gifted children, yet their
unique abilities and interests are found in every
culture, ethnic and socioeconomic group (Wyoming
State Board of Education, 1981, p. xi).

The Marland Report definition of giftedness (see
“Office cf Education” definition above) used in federal
policy arid legislation influenced those adopted bystates
as well. ‘The Lukenbill (1991) survey found that:

General intellectual ability was reported by 46
states to be the most common area of giftedness

identitied by their state’s definition. Forty-four states
report specific academic aptitude, followed bycreative
thinking ability (37 states), advanced ability in the
fine/creative arts (32 states) and leadership ability
(26 sates). Psychomotor ability, psychosocial and
vocational aptitude were included in the definitions
of 5 o: fewerstates.

The State of Virginia was uniquein including practical
arts ability: “students who excel consistently in the
development of a product or performance in any area
of vocational education to the extent that they need
and can benefit from specifically planned educational
services clifferentiated from those generally provided by
the general program experience” (Virginia Department
of Education, 1984,p.3).

In their policy statements, a numberofstates either
used the Office of Education definition directly, para-
phrased it or modified it to include only some of the
original six areas. (Psychomotorability was subsequently
eliminated in federal legislation and usage.) Neverthe-
less, while the traditional areas of general intellectual
ability arid specific academic ability dominate state defi-
nitions, other elements of the Marland definition—crea-
tivity, fine and creative arts, and leadership ability—are
included in more than half the policy statements.

Manypolicy statements are quite specific in detailing
the procedures and, in some cases, the instruments
which lo«al districts may use in identifying gifted and
talented ‘:tudents as defined bystate legislation or regu-
lation. The State of Arkansas’s standards, for instance,
require the “use of at least two objective and two sub-
jective masures (one of which mustassess creativity),
chosen from” the list provided (Arkansas Department
of Education, 1986, p. 13).

A numberofstate policies stress or specify procedures
and instruments for identifying gifted youngsters who
are “economically, culturally and/or environmentally”
disadvantaged. Morethanhalf the states recommendor
require the use of multiple criteria in identifying gifted
students. Most include individual or groupintelligence
tests and achievementtests. Several states require or
suggest that the identification process be conducted in
two or three stages, such as screening,identification and
placement.
Some states have established standards regarding

the identification process to which local districts must
adhere. The State of Colorado, for example, recom-
mends that LEAsincorporate the following very com-
prehensive standards into their program plan, relating
the identification to the instructional programming:

Referral and Assessment: It is recommendedthat
students be referred for assessment by a variety
of methods, such as parent nominations, teacher
nominations, self nominations, peer nominations,
scores on grouptests of intelligence, product evalu-
ations. Comprehensive and multiple criteria includ-
ing tests of intellectual ability, achievementtests,
teacher checklists, parent checklists, creative per-
formance, grade, and product evaluations should

_ be used for identification purposes. It is recom-
mended that no student be denied the opportunity
for needed programming on the basis of any one
assessmentcriterion. It is recommendedthatspecific
plans be developed to ensure the identification of
subpopulations of gifted and talented: minorities,
girls, underachievers, highly gifted, and learning
disabled and/or handicapped. Logical connections
must be demonstrated between any diagnostic test
administered, the areas of perceived educational
need and programming delivered. Student learning
plans based on assessed needs may be developed
(Colorado Department of Education, 1989, p. 4).

“Program for the Gifted” has many different mean-
ings in state policies. In some instances, “program”
encompasses everything that has to do with the gifted
including identification, instruction, organization, fund-
ing, etc. In others, the term is limited to the instruc-
tional aspects, the arrangementof teaching and learning
conditions.

States vary with respect to the program elements
required or suggested, although there is consensus
that programs should be developed locally according
to the needs of the population of a particular school
community. Thestates differ in the components they
choose to deal with—somestressing program parts
such as rationale, goals, objectives, teaching methods
and evaluation plans while others chooseto highlight
such aspects as grouping structure or éarly admission
provisions. The variousstate policies include a variety
of program recommendationssuchaspart- or full-time
classes, magnet schools, cluster grouping, resource
rooms, special classes, Advanced Placement Program,
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International Baccalaureate, independent study, sum-
mer and out-of-school classes, counseling or guidance
programs.
The State of Oklahoma, for example, requires that:

“School districts shall provide differentiated education
for all identified gifted students. This differentiated
educationwill include multiple program operation which
shall be carefully matched with students’ needs and
interests” (Oklahoma State Board of Education, 1990,
p. 1). Somestates provide detailed criteria which must
be applied by the local districts to their programsfor the
gifted while the policies of other states include sets of
general standards that apply to all types of gifted and
talented programs. Georgia urges schools to use a com-
bination of the three delivery models—Self-contained
Classroom, Resource and Facilitator—presented in its

state regulations.
In those states where provisions for the gifted are

tied to Public Law 94-142, Individual Education Plans
(IEPs) are required. Some state departments require
that detailed program plans be approved while others
have few requirements.
Although moststate policies refer to, advocate or even

mandate “differentiated curriculum” or “appropriate
curriculum”, there is generally little specificity as to
what is intended or required. Many states do not
even mention the term “curriculum”. Some policy
statements specifically relate curriculum for the gifted
to the regular curriculum. The State of Georgia specifies
student competenciesin its requirements:

Gifted curricula shall incorporate the 76 student
competencies and State Board of Education approved
curriculum, resource guides and courses. The Skills
Areas Basic to Gifted Education shall be incorporated
at each grade groupingin one or more ofthe following
content areas: language arts, mathematics, foreign
language, social studies and science. These skills shall
not be presented as independentcurricula.
The Skills Areas Basic to Gifted Education

include—AreaI: Cognitive Skills; Area II: Learning
Skills; Area III: Research and Reference Skills; and
Area IV: Communication Skills (Georgia Depart-
ment of Education, 1988,p. 2).

The State of Arizona requires local school districts
to develop a modified curriculum scope and sequence
that will ensure that gifted students engage in learning
experiences commensurate with their special abilities
and potential. Each LEA is required to report annu-
ally on how special education for the gifted differs
from regular education in areas such as: “(a) Con-
tent, including broad basedinterdisciplinary curriculum;
(b) Process, including higher level thinking skills; (c)
Product, including variety and complexity; and (d)
Learning environment, including flexibility” (Arizona
Department of Education, 1991, p. 2).
Some states encourage or even require accelerated

instructional programs, while others simply permit

acceleration.
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The State of Kansas, for example, permits students “to
test out of, or work at an individual rate, and receive credit
for required or prerequisite courses, or both,at all grade
levels if so specified in that child’s individualized education
program”(Kansas State Board of Education, 1990,p. 4).
Kansas students may also receive credit for college-level
study whether doneat a college or high school—providing
the studentis responsible for college tuition costs.

Particularly in states in which the gifted are considered
part of special education (P.L. 94-142), it is generally
recognized that such students require guidance, psy-
chological and other support services. For example,
Wisconsin’s statutes state that: “Manygifted children are
at risk and need attention, counsel and support to help
them realize their potential” (Wisconsin Departmentof
Public Instruction, 1990, p. t-2). However, in a few
states, the gifted and talented are specifically omitted
from psychological and other support services mandated
for special education students.
A numberof states require involvement of such spe-

cialists in the identification process only, calling for the
professional judgmentof teacherspecialists, counselors,
psychologists or other “qualified professionals”. A few
states suggest that support services be given to particular
populations such as underachieving gifted students.
Others indicate that gifted and talented students have
special needs, particularly in the affective areas of
social and emotional development, requiring special
counseling or psychological services. The State of Utah
requires that districts “provide guidancetoassist [gifted]
students in addressing personal and interpersonal needs,
in program selection, and in career and college choices”
(Utah State Office of Education, 1988, p. 2).

Moststate policies regarding the gifted require, rec-
ommend or suggest that parents be involved in their
gifted child’s education. Arkansas’s standards require
that parents grant permission for individual testing, be
informed of program placement criteria, give written
permission for their child’s participation in the program
and appeal a placement with whichthey disagree.

Colorado’s standards for program developmentcall
for parental involvementin a variety of aspects:

It is recommended that parents be encouraged to
take an active role in the education of their gifted
and talented children, and that efforts be made to
provide educational programs for these parents to
orient them to the district’s program and to help
them address the needs of their own children. It
is recommended that involvement of parents be
documented at the local and state levels, and that
parents be encouraged to participate on advisory and
steering committees at the state, district and local
school levels. It is also recommended that they be
encouragedto join local and/ordistrict parent groups
supporting gifted education (Colorado Department
of Education, 1989, p. 6).

Although state legislation and regulation have a
good deal to say about the role and importance of
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teachers in the identification and education of gifted
students, relatively few have special certification or
endorsement requirements. Many refer to the need
for staff development and urge that it be provided
but are often vague about the nature of such inservice
education. Lukenbill (1991) reported that 14 states
had spec:al teacher certification requirements which “is
accomplh.shed primarily with graduate hours, in-service
hours or levels of competency”(p. 33). In fact, program
funding ‘or the gifted/talented programs is linked to
special teachercertification in 17 states (p. 33).
A fewstates list what are perceived as desirable

competencies and characteristics of teachers for the
gifted for LEAs to considerin selecting staff for such
program:. Moststate policies require that teachers have,
at a minimum,valid teaching certificates for the grade
levels or subject areas includedin the gifted program.

Utah’s mission statement sets forth both preservice
and inservice goals in the form of nine standards and
requires LEAs to promote statewide networking of
approved endorsement programs throughinstitutions of
higher eclucation. Several states spell out in considerable
detail the requirements for certification as a teacher of
the giftecl, usually in terms of a minimum number of
semester hoursof study at a college or university.
While not requiring that teachersbecertified in gifted

education, LEAs in Texas must provide a prescribed
number of days of staff development for teachers who
have not previously received training in the areaof gifted
education and, beginning in 1991, teachers must have
been trained prior to their assignment to the program
for the giited (Texas Education Agency, 1990, p. 26).

Evaluation plays an important part in many state
policy starements—sometimes required, more often only
recommended or suggested. In a numberofstates, no
mention at all is made of evaluation. Where written
district plans are recommended or required, program
evaluation is usually a componentof such plans. Program
evaluationis often a part of the SEA’s monitoring process,
especially when the gifted program is linked to other
special eclucation programs. Evaluation requirements or
recommendations may focus on either individual student
assessmerit Or program appraisal and states may provide
specifics 12garding the process, detailing what is assessed
and how the assessment should be done.

Several. states discuss evaluation as an_ integral
part of an LEA’s decision-making process, examining
the appropriate use of both formative (continuing)
and sumrnative (final) evaluation. New Hampshire’s
guideline; discuss the reasons whyevaluation of gifted
programsis an important butdifficult process—e.g., the
complexity of outcomes, the delayed impact or benefits
of gifted orogramming, the intricacies of isolating the
impact of gifted program components from therest of
the schoc| program and the diverse criteria needed to
assess the effectiveness of a variety of program services.
The State of Kansas requires that every three

years stuilents in approved gifted programs undergo
a compreiensive reevaluation by a multidisciplinary

team of professionals using multiple sources of data
in order to decide whether to continue or discontinue
services. Detailed suggestions are provided regarding
sources of data, techniques and proceduresfor product
evaluation, use of test data and “additional testing
information indicated by specific needs including self-
image, learning styles, career/vocational aspirations,
creativity, cognitive or academic achievement, and
other [specific needs] as identified by the reevaluation
team”.
The State of Florida provides a planning guidespecifi-

cally aimed at helping extend educational opportunities
to culturally diverse learners and minorities in gifted
programs. The guide calls for an evaluation design
which addresses specific questions regarding increased
participation by students from these groups:

Possible activities include evaluating how effec-
tive the implementation of each component—
screening and referral; criteria for eligibility stu-
dent evaluation; instructional program philosophy;
curriculum modifications or adaptations, and sup-
port services; and evaluation design—wasin achiev-
ing the goal of increased participation of under-
represented groups and ensuring their success and
continuedparticipation in the existing instructional
programs (Florida Department of Education, 1992,
p. 15).

Approximately 40 states distribute funds to local
school districts or intermediate agencies employing a
variety of funding formulae. In Fiscal Year 1990, total
state funding for gifted programs ranged from aslittle
as $100,000 in Montanato $87,989,649 in Florida, the
latter serving 61,458 gifted/talented students (Lukenbill,
1991, pp. 24-25). States used a variety of bases for
determining distribution of funds, including foundation
units, weighted per pupil units, and fixed per pupil
amounts. Depending on thestate, local districts might
be reimbursed for costs involved in identification, staff
salaries and benefits, instructional materials, transpor-
tation and evaluation. Some states require approved
written plans before considering funding. A few states
link evaluation to funding.
Funding in the federal government and manystate

governments is a two-stage process:the legislative body
first agrees to an amount of moneyand then actually
allots or provides the funds. It is possible to take the
first action but not the second—i.e., not to provide
any money or a lesser amount. Thuslegislation for
the gifted does not guarantee appropriation of funds.
The financing of programs for the gifted has been and
remainsprecarious.

The ImpactofPolicies in the USA

Whatis different about education of the gifted during the
past two decadessince the publication of the Marland
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Reportis that states have enacted legislation, formulated
rules and promulgatedregulations which expresspolicies
favorable to providing for the gifted and talented. In a
sense, gifted education hasfinally been legitimized and
institutionalized.

All 50 states now have policies on educating the
gifted and talented in place. These policies are quite
diverse—some stronger, more comprehensive, more
supportive, more directive than others. Even those
policies which provide the strongest mandates provide
leeway for local school districts in the design and
implementation of programs.
The fact that all of the states have legitimized gifted

education, sometimes through mandate and sometimes
through discretionary support; that most states have
established offices or bureaus for gifted education in
their state departments, sometimes with full-time and
sometimes with part-time directors or coordinators;
that many states provide funding at various levels
for various elements of gifted education; that many
state departments produce or disseminate curriculum
and other instructional materials for the gifted; that
many states now require evaluation of programs for
the gifted, sometimes as a requisite for funding—are
all indications that education of the gifted and tal-
ented is, in some ways, on a firmer footing than it
has ever been. The enactment and implementation
in 1988 of the Javits Grant Program for the Gifted
and Talented symbolized a new leadership from the
federal government in educating gifted and talented.
The focusing of most of the grants on the tradi-
tionally underrepresented minorities and poor demon-
strates how federal policy influences state and local
practice.
However, despite these positive consequences of

policy on behalf of the gifted, such education does
not take place in a vacuum or in isolation from other
policies. A decade of intense activities aimed at school
reform and restructuring, continuing controversy con-
cerning issues of excellence and equity in an increasingly
diverse society, greater understanding of individual
differences and diversity, intensification of efforts to
create national goals and standards and a variety of
other problems and programs haveresulted in policies
or issues which have a direct affect on policies dealing
specifically with the gifted and talented. When in 1991,
federal, state and local districts throughout the nation
experienced severe financial crises, funding for the
gifted suffered once again. A numberofstateslegislated
funding or continued existing funding legislation but
either failed to appropriate the monies or allocated
a much smaller amount than was called for. Funding
for state coordinators and offices for the gifted was
reduced and even eliminated. In many districts, local
funding for programs for the gifted was also reduced or
eliminated.

In a sense, through variouspolicy formulations, gifted
education in the United States has won numerousbattles
butstill has yet to win the war.
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The Nature and Impactof Policy in Some Other
Nations

It is not possible to survey policies in the many other
countries which provide for the gifted in some way.
Instead, a small sampling of how national, state or
provincial policies have impacted on gifted education
in a few other nations follows. Because each national
education system has its own structure, sets of relation-
ships and own contexts, the discussion which followsis
necessarily somewhatlimited.

Policies on education of the gifted in other nations are
often not expressed in the same way as in the United
States. Federal and state policies in the United States
are communicatedin the legislation, regulations, rules
and guidelines of governmental agencies. Policies of the
local schooldistricts (LEAs) are usually expressed in the
programsthat are developed and implemented.Thisis,
in part, a function of governmental structure. Different
governmental structures—such as a centralized versus
decentralized national educational systems—affect the
wayspolicies are formulated and implemented. Differ-
ent relationships between the nationalor state and local
schools with respect to control, funding, accountability,
etc. affect the nature of policies. Different social,
cultural, political and economic contexts affect policy
statements.

Thus, stated or implied policies of nations may range
from outright hostility to an ignoring of the issue
(“benign neglect”) to permissive or discretionary back-
ing to strong positive support, including financial.
Cohen (1990) has observedthat: “Public policy deci-

sions and issues concerning services to the gifted rest
on the values and attitudes of certain groups of people
in particular time periods. Some ongoing issues include
equity or excellence, perception of the gifted by others,
cost effectiveness, funding, where gifted is housed, and
accessibility” (p. 254). Similarly, Cropley (1989) notes:

Some political groupings, especially in Western
European/North American societies, stigmatize spe-
cial educational provisions as a device for main-
taining the privileged position of certain groups,
or for justifying and even increasing educational
inequality, since the unusually able are assumed to
be preprogrammedfor success; in Europethis view is
commonin the Federal Republic of Germany, France
and Italy, where there is nonetheless a certain degree
of provision for the gifted, and in the Scandinavian
countries, wherethereislittle (p. 377).

Sweden and other Scandinavian countries provide
a good example of how the socio-political context
affects gifted education. Cohen (1990) attributes the few
provisions for the gifted in Scandinavia to the fact that
“the egalitarian ethic is dominant and special provisions
for the gifted are viewed as a meansof maintaining the
privileged positions of certain groups” (p. 254). Edfelt
(1992) traces the absence of any special educational
programs for the gifted in Sweden to the work of
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a 1968 governmental committee chaired by a leading
theorist of the Swedish social democratic party, Dr Alva
Myrdal. He points out that in “Swedenit is considered
undemocratic not only to be mentally gifted, but also to
be gifted and demandspecial treatment because ofthis
fact” (p. 47). Whether or not Edfelt’s characterization
is totally accurate, clearly programs for the gifted are
limited ir, Sweden andits Scandinavian neighbors.

In a number of European countries, particular sec-
ondary schools—e.g., the English grammar school, the
French lvcee and the German gymnasium—have long
been viewed as providing an appropriate education for
academically able students and constitute governmental
policy reyarding that population.

United Kingdom

On the basis of a year-long study some three decades
ago, Pasiow (1961) found that the term “gifted” was
rarely uszd in England. At the time, the grammar
schools for which youngsters were chosen through the
“Eleven-plus” selection process and the three years of
highly sp-2cialized study from age 16 on in the Sixth
Form wete seen as the ways in which England provided
for its most intelligent, academic-achieving students. At
the time, comprehensive secondary schools were coming
into bein;., particularly in LEAs where the Labor Party
governed.
By the 1980s, changes in the tripartite secondary

schoolsystem,including the selection processes, brought
Significan! changes regarding the educationof the gifted
or highly able. In the early 1980s, for example, 30
LEAspatticipated in a Department of Education and
Science (JES) sponsored Schools Council Gifted Pupils
Project, a project which created a cooperative network
and produced curriculum andinstructional materials.
Noting that the English were beginning to talk about
the top 10'%as including the “able child” (rather than the
“gifted child”), project coordinator Callow observed:

There is far more support both philosophically and
politically for provision through a move towards a
proces: based curriculum andteachereffectiveness
than bv’ specific programmesof extraction or accel-
eratior:. While both main political parties claim to
support help for the gifted/able child they differ
widely in their approach. Conservatives see the
answer to the problem in the provision of assisted
places at Private Schools while the left wing socialists
would be against any form of recognition or help for
the able. At least one very promising programme
was shut down dueto a political wrangle (Passow,
1985, p 40).

A 1982 National Association for Gifted Children
(1982) survey found that, of the 59 LEAsthat responded
to the questionnaire, 54 supported the principle of
enabling teachers to acquire skills and understandings

neededto work with gifted, 35 had established working
parties on educating gifted and 20 had published guide-
lines on their provisions for able children. Several LEAs
had appointed program coordinators.
Freeman (1992) points out that currently 35 of the 108

Local Education Authorities have at least one person
responsible for the highly able and that for more than a
decade “bright children can receive enrichmentin many
subjects; mostly offered out of school, in weekend and
summercourses, either provided free by the Authority
or privately at about 12 centres across the country”
(p. 60). Nevertheless, Freeman reports that “there is
no specific overall educational policy for the gifted in
Britain where teachers prefer keeping able children in
the regular classroom and are wary of any form of
‘elitism’, whether of wealth or ability, and are unhappy
aboutcategorizing childreninto ability groups” (p. 67).
She observes that teachers prefer low-cost provisions
such as acceleration or pullout enrichment programs
because they worry that gifted programswill take scarce
resources away from otherchildren.

Clearly, the most significant governmental policy
change in British education in recent years was the
passage and implementation of the 1988 Education
Reform Act, incorporating for the first time a National
Curriculum. The National Curriculum requires that
every child study the core subjects of mathematics,
English, science, history, geography, music, art and
physical education, as well as foreign languages at the
secondary level. Each subject has ten defined levels of
attainment whichteachers are to assess. Freeman (1982)
describes the issue the policy of a National Curriculum
poses for the gifted child as follows:

In theory, the needs of the individual are given
the highest priority, each child working through the
level from its ownstarting point, at its own pace,
and to the extent that it is able. This ought to be
a truly differentiated approach, but it mayrestrict
the ablest. For example, because the assessmentof
attainment is defined by a national age average at
7, 11, 14 and 16, it may concentrate teaching those
prescribed standards, as though they were the limit
of what might be expected at those ages. As a result,
teachers maynotrealise that the attainments of some
children could be well beyond them (p. 59).

Interest in the gifted had been growing steadily, Free-
man noted, subsequentto issuance of the 1989 Annual
Report of Her Majesty’s Inspectors of Schools which had
asserted that, in most schools, able students were simply
not being sufficiently challenged. The following April,
the Department of Education and Science convened
more than 100 senior U.K. educators to examine ways
of adapting the National Curriculum for the highly able.
There is now, Freeman points out, a policy of official
acknowledgmentof a need for enrichment Opportunities
for both fast and slow learners. Ways of implementing
the policies and meeting the issues posed by a National
Curriculum are beingseriously explored.
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Germany

Policies regarding the gifted in Germany are promul-

gated on two levels—the federal and the lander/states.

Educational policies are complicated by the need to

integrate the “two Germanies” which had operated

drastically different school systems.
At the openingsession of the Sixth World Conference

on Gifted and Talented Children in Hamburg in 1985,

Minister of Education and Science Dorothee Wilms

(1986) expressed the view that“the Federal Republic of

Germanycannotshun the responsibility to give talented

children more recognition and increased support” and

considered “it an urgent educational task to make up

the scientific leeway in this field and, after prolonged

neglect of gifted education, to create an educational

climate which enables an unemotional discussion to be

conductedin this country too” (p. 17). The forum of the

World Conference was viewed as providing a platform

for discussion of the issues and as a stimulus to policy

and program developmentin Germany.

Blanke (1992) has pointed out in planning support for

the gifted, the national government has several basic

premises: “participation is voluntary; development of

academic and social abilities; early identification and

support; constant counseling; inclusion of the parents;

no exclusivity; variety of measures and sponsors; oppor-

tunity for private initiatives” (p. 14). The federal gov-

ernment nowprovides support for competitions, school

academies and other extracurricular areas; vocational

training in institutions for the promotion of talent;

university scholarships for graduate study; and research.

This policy has led to the federal government’s initiating

research on early identification, differentiation and

expansion of program support and inclusion of groups
of gifted who have been underrepresentedto date.

According to Knauss (1992), the ministers and sena-

tors of culture for the various German lander/states

have declared their “agreement that it is the task of

the schools to provide each student [including the
gifted] with appropriate education according to their
abilities” (p. 76). The various states employ three

basic models for educating especially gifted students:
(a) Enrichment Programs, (b) Acceleration Programs,

and (c) “creation of special classes or schools with special

performance demands and educational concepts” (p.

77). Together with the Federal Republic, the Standing

Conference of Ministers and Senators has declared

support for a number of country-wide competitions

aimedat locating and nurturing specialtalents in specific

areas of giftedness.
Since the school year 1984-5, the policy of the state

of Baden-Wurttemberg has been to nurture giftedness

through more than 500 work groups which focus on

especially challenging and interesting topics and which

operate outside regular classes and are independent of

the school curriculum. These work groups are supple-

mentedby state competitionsas well as seminars. In four

locations, Baden-Wurttemberg has also recently been
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experimenting with gymnasia with an eight-year course

in which especially motivated and talented students can

save a year of schooling, graduating in eight years with

a college preparatory degree without experiencing any

loss of quality in their education.
On the other hand, Bavaria operates four parallel

school types as well as differentiations within these

types—e.g., there are gymnasia that focus on ancient

languages, modern languages, music,business and social

science. In addition, in order to nurture special tal-

ents, the state supports vacation seminars for espe-

cially talented and interested 11th and 12th graders;

optional “plus-courses” which are not linked to spe-

cific grade levels and which help prepare students for

competitions; the practice of grade-skipping of one

year through school or vacation seminars; and the
provision of scholarships for all-round highly gifted

gymnasium graduates. Similarly, the policy of the state

of Saxony has been to support special schools for the
nurturing of mathematically, scientifically and musi-

cally talented students. After 1989, these schools were

changed to gymnasien, each with a special profile.
In addition, the state supports competitions which

are particularly relevant for talent searches, includ-

ing mathematics and science olympiades (Berenbruch,

1992).
Thus, in Germany the recent policy of the federal

government is to support gifted education but imple-
mentation of that policy is limited to the policies of
the states because of the federal structure of education.
The Standing Conference of the Ministers of Culture of
the States, a group consisting of ministers and senators
from all of the states or lander, has taken a stand in
support of gifted education as well. However, since, as
in the United States, each of the Germanstates/lander

operates its own schools, there is diversity in their
operating policies.

South Africa

In 1988, the Work Committee on the Education for
Highly Gifted Pupils submitted its 442-page report
titled Education for Gifted Pupils (1988) to its parent-
group, the HumanSciences Research Council (HSRC),
expressing the belief that its recommendations would
make a valuable contribution toward developing gifted
education in the R.S.A. Provisions for the gifted in
the Republic of South Africa have been complicated
by the separate and unequal school systems operated
under apartheid and by therelationship of the provincial
governments to the national government. The Work

Committee’s study focused largely on the education of

white students.
A 1964 National Advisory Education Council had

recommendedthat primary schoolgifted students should

be grouped homogeneously and “be educated accord-

ingly”; that if there were too few gifted students,

they be provided with individualized instruction in an
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intraclass group; that acceleration and enrichment be
introduced to make it possible for gifted students to
progress at their own tempo; and that the curriculum
content be revised to pose a challenge to gifted pupils.
At the secondary level, the Council recommended
the following fields of study—technical, commercial,
agricultural, natural science and art—be offered at
different specific secondary schools including general
secondary, technical, agricultural, commercial and art
(ballet, art and music).
A 198°. study by the HSRC Committee found that

the impl:mentation of the 1964 recommendations had
been minimal: the Cape Education Department had
organize«l a decentralized form of enrichmentandpull-
out within the ordinary school systems; the Transvaal
Education Department had established extracurricular
centers for the highly gifted; and the Natal Education
Department gave special attention to identification and
provided special education programs.
The HSRC Work Committee surveyed programs

and practices in the R.S.A., reviewed a body of
research literature from abroad and sought to lay
down guidelines regarding all aspects of the gifted:
definition, identification, educational programs, edu-
cational facilities, underachievers, school guidance,
attitude development, curriculum development, handi-
capped andteachertraining. The committee concluded:
“If the educational authorities take note of these
guideline: in the planning of education for gifted
pupils, these pupils should come into their own in
the educational system” (HSRC,1988,p. 321). Political
developments focusing on elimination of apartheid and
other prolems created by the separate school systems
have seriously impacted on the implementation of
the guidelines proposed by this quasi-governmental
research and policy group. Each of the provincial
governments continues to implement policies already
in place and the policy recommendations of the
Human Science Research Council are, for the most
part, held in abeyance. The Cape Province has
declared the aim of education to be that of offering
each pupil opportunities to develop his/her potential
and asserted it to be “the responsibility of the
school and the community to create opportunities
in academic, sport and cultural fields for developing
and nurturing the potential and proven giftedness
of their children” (Cape Education Department, no
date, p. 1).

Australia

Like the 'J.S.A. and Germany, schools in Australia
are operated by states andterritories with some policy
direction ‘rom the Commonwealth national govern-
ment. Wri-ing about gifted education in Australia some
three decades ago, Radford (1961) observed that there
was little concern expressed about what constitutes
the “best education” for the gifted in that nation

because “most of the courses in secondary schools
have in the past been written with the needs of the
more able part of the student population in mind”
(p. 227). Nor did Radford find “much evidence of
informed concern about giftedness in the fields of
art, music, literature, sculpture, drama or creative
dance” (p. 227). Radford noted that a few special
programs could be found such as “Opportunity C
Classes” in New South Wales, “Scholarship Classes”
in Victoria and “Terman Classes” in Western Australia
and that some schools practiced streaming and accel-
eration. Radford was convinced that the increasing
interest of the community for more secondary and
tertiary education might lead to making “moneyavail-
able to encourage able persons to teach and to use
educated gifts when they are available” so that hope-
fully “the gifted child will receive his due—not in a
separate class or institution or with a totally different
approach, but through developing his individual gifts
within the framework of present organization” (p.
235).

In a comprehensive study, Braggett (1985) has traced
the series of events between 1940 and 1975 that had
reshaped and reformed education in Australia to widen
its scope and “to cope with all levels ofinterest, ability
and talent and to promote the social purposes of an
egalitarian society” (p. 298). He observed that in the
early 1970s: “Provision for gifted and talented children
was not a popular cause to espouse in a nation that
decried special attention to academic precocity and
equated giftedness with privilege” (p. 1). In 1972 and
1975, the Federal Labor Government had attacked
what it viewedassocial injustices, had funded projects
aimed at assisting the disadvantaged and had designed
programsto equalize education for all. The prevailing
attitude of the federal government—reflected forcefully
in its policies—was “to assist disadvantaged children
within an egalitarian framework, and gifted children
were not acknowledged to be needy or handicapped.
Any realignment of policy in favor of gifted chil-
dren might be denigrated as elitist” (p. 1). When,
in 1974, a survey was conducted to determine the
attitude, as reflected in policy, of each of the states
toward gifted education, it was clear that few long-term
plans existed leading the authors to conclude that
“children of high intellectual potential were not seen
as a group worthy of any special consideration by
teachers or education departments” (Braggett, 1985,
p. 2).
At a 1976 meeting of all the Australian Director-

Generals of Education, reports from each of the eight
States and territories together with a paper from the
Commonwealth Schools Commission were reviewed.
In general, the states reported no official policies on
the education of the gifted and few programs. The
Commonwealth Department of Education’s paper wel-
comed placing the topic of giftedness on the agenda,
regarding it for a variety of reasons as “an important
one worthy of special attention at this time” (Braggett,
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1985, p. 2). The papers detailing the policies of each

of the states and territories showed diversity but, for

the mostpart, lack of support for gifted education. For

example, Victoria noted that suggestionsthat something

be done for the gifted inevitably triggered accusa-

tions of elitism and intellectual snobbery and, although

there was no official policy on education of gifted

children nor any official programs, “teachers were

becoming increasingly aware that giftedness might be

disguised behind underachievement, lack of motiva-

tion, and behaviour problems, and some were seeking

advice on methods of catering for such youngsters”

(p. 3). The Australian Capital Territory reported no

specific system programs nor any attempts to iden-

tify gifted children and noted that since the 1960s,

there had been a move away from ability grouping

toward “deliberately homogeneous groupings with an

emphasis on individual development and progression”

(p. 3). Tasmania reported very few classes for the

gifted and the occasional use of enrichment and rec-

ognition of individual differences. The reports of the

other states and territories added to “striking evi-

dence of the low priority afforded the education of

gifted children in Australia in the mid-1970s” (p. 5).

Braggett observed that the Labor Party’s policy and

the Schools Commission’s direction during its early

years had contributed to a trend against gifted edu-

cation.
Prof. Miriam L. Goldberg of Teachers College,

Columbia University, visited Australia in 1978, in-

spected a numberofschools and institutions in five of

the states and prepared a report—thefirst on gifted and

talented children in Australia—in which she examined

“Australian ambivalent attitudes to egalitarianism and

excellence and explored the issues of definition/assess-

ment, the criteria for judging appropriateness of special

programs, various organizational alternatives, and the

problems of staffing pertinent program initiatives”

(Braggett, 1985, p. 305). At the invitation of the

Schools Commission, Goldberg returned in 1980 to

review and critique developments since 1978. This time

she visited all states and territories. Her report was

subsequently published by the Schools Commission and

apparently influenced their deliberations (Goldberg,

1981).
In the 1980s, a shift in attitudes toward the gifted

began to occur. The Australian Schools Commission

issued a discussion papertitled The education of gifted

students (1980). The Commission reviewed a number

of issues which had framed the debate within Australia

and which had contributed to the general ambivalence

towards the education of gifted students. These dealt

with a wide range of issues including definition, iden-

tification, appropriate means of delivering education,

curriculum, staffing, teacher education, administrative

arrangements and evaluation procedures. The report

ended with the suggestion that Australia needed to

openly address three important questions with policy

implications:
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—Canthe provision of special educational services

for the gifted be seen as consistent with the goal of

schooling being socially comprehensive?

—Can extra provision for gifted students be

regarded as equitable in terms of equality of

opportunity and the encouragementofall children

to achieve their potential?
—Arestudents with special talents really held back

by the way their schooling is provided? (Australian

Schools Commission, 1980, p. 40).

The Schools Commission recognizedthat these are not

easy questions and expressedits interest in working with

other agencies and education authorities “in activities

whichwill provide a leading edge to thoughtandpractice

in the area” (p. 40). Braggett maintains that the Schools

Commission:

has proved a vital factor in the development
of policies and projects designed to enhance the
cause of gifted education within Australia. It has
fully supported moves to broaden the concept of
giftedness, to cater for an increasing percentage of

the student population, and to foster a diversity
of gifts and talents. Ideally it would prefer this
to be accomplished within existing organizational
frameworks and with a recognition of “a wide range
of special abilities and talents not simply defined in
cognitive terms” (p. 306).

A First National Conference on the Education of
Gifted and Talented Children took place at the Univer-
sity of Melbourne in August 1983. The group planning
the conference envisaged an Advisory Committee, but
this failed to materialize when three of the major Victo-
rian teacher unions and both state parent organizations
declined to participate. Nevertheless, the conference
was successful and well-attended. A 516-page con-
ference proceedings consisted of the plenary session
addresses andthe texts of 82 presentations.
By the time the Second National Conference took

place in 1985, an Australian Association for the Edu-
cation of Gifted and Talented and state groups had
been formed. The conference theme was “Gifted and
Talented Children—A National Concern”. In the open-
ing address, the Queensland Minister of Education,I. J.

Matheson (1986), described that state’s policy asserting
that: “Provisions for gifted children must always be
viewed within the context of the principal aim of edu-

cation in State schools in Queensland . . . The schools

are then committed to individualizing and differentiating

their offerings to accommodate all children, including

the gifted” (p. 1).
Between 1978 and 1985, with the exception of Victo-

ria, all states and territories had issued policy statements

on educating gifted and talented children. These varied

in “emphasis and thrust and in the practical support

they afford . . . some have concentrated on intellectual
giftedness, some have sought to accommodate the six

categories of the Marland Report, others have been
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heavily influenced by Renzulli’s Model, while others
have developed an eclectic quality” (Braggett, 1986, p.
15). While the State of Victoria had issued no policy
statement, a group of educators and the Victorian
Catholic Education Commission had issued their own
statements supporting gifted education.

Braggett (1986) observes that: “In one sense many of
these new documentsare nottrue policy statements at
all: some are philosophical statements which stop short
of policy ramifications and refrain from committing
resources” (p. 15). He argues that the statements
must be “judged within the context that some educa-
tional leaders are not in favor of providing additional
system-support for such students. In such a climate, the
mere existence of a policy is an important achievement”
(p. 16). Braggett also notes that gifted education is a
politically sensitive issue and that some policy statements
are promulgatedstrictly for political reasons.

Thesuccess of the Eighth World Conference on Gifted
and Talented Children, held in Sydney in July 1989,
opened b;, the Governor-Generalof the Commonwealth
of Austra.ia and well-attended by participants from all
over the country, indicated that, while there wasstill
considerable unevenness amongthestate policies and
provisions, education of the gifted had made great
Strides over the past two decades. Clearly the policies
of the national and state governments had changed in
support ofgifted education.

Israel

A relatively small nation with a centralized school
system, Israel provides an example of policy devel-
opmentthrough efforts of its Ministry of Education and
Culture. With a few exceptions—mainly orthodox inde-
pendent schools—the Ministry has central responsibility
for all primary and secondary schools. The socialist
ideology of the government from the establishment
of the Strate of Israel in 1948 “until 1977 stressed
social equality and disapproved of the establishment
of special jrogramsfor the gifted” (Burg, 1992, p. 217).
The need for nation-building, for absorbing newcomers
from dozens of countries who did not know Hebrew
and for providing a basic education for a wide range
of academic ability—all took high priority for policy
makers arid educational planners.

In the jate 1960s, a group of university professors
offered after-school enrichment classes, first for high
school students and then to junior high and elementary
pupils. Responding to this initiative and to a changing
public opinion regarding able children, the Ministry of
Education appointed a study commission in 1970-71 to
recommend policies regarding the education of gifted
children. ‘The study commission made two major recom-
mendations: (1) that the Ministry of Education create
a Department of Gifted Education to initiate new
directions and programs and to coordinate activities
on behalf f the gifted nationally, and (2) that financial

and logistical support be given to universities to aid them
with programsalready in operation.
The Ministry’s Department for Gifted Children was

created in 1973. Considering program possibilities, the
Departmentrejected special schools for socio-political
reasons and opted instead for expanding the after-
school enrichment centers. By 1981, more than 5,000
students—an estimated 30-40%of the potentially gifted
population—was being served by the centers which
were funded on a shared-cost basis by parents’ tuition,
the Ministry of Education and the local sponsoring
agency. The centers focus on mathematics and science
with computer-based and laboratory experiences plus
offerings in art, music, literature, history, philosophy
creative writing and journalism. The Department also
established experimental pullout classes in Jerusalem
and Tel-Aviv to develop special curricula.
The renaming of the department as the Department

for Gifted Children and Science Oriented Youth indi-
cated a policy shift on the part of the Ministry to give
special attention, in addition to the gifted, to those
students who were gifted in science and mathematics.
Currently, the Departmentis responsible:

for all matters relating to gifted pupils, supervising
the implementation and operation of all associated
programs including the pedagogical, organizational
and budgetary aspects. The staff maintains contact
with the principals of schools in which programs for
the gifted are offered. Regular visits are made to
these schools and meetings with pupils and parents.
The department staff also coordinates enrichment
programswith local educational authorities, profes-
sionals and colleges and universities in Israel and
abroad. The Department’s policy is to develop the
gifted pupils’ individual ability for themselves as well
as their contribution to the society in which theylive
(Burg, 1992, p. 218).

The Ministry of Education funds identification of
the gifted nationwide, administering the same test to
all pupils. Those who score at the top then take
an additional group test and the top 1-3% (IQs of
140+) are then chosen for the program. Currently,
more than 20,000 students are in programs for the
gifted—one day per week enrichment pullout classes
and afternoon enrichmentclasses in 25 cities and towns.
There are acceleration programs but these are not gen-
erally encouraged by the Department. In cooperation
with the Committee for the Advancement of Science
Education and the Department for Gifted Children,
institutions of higher education offer courses in science
and mathematics.

In 1990, a three-year residential high school (grades
10-12) for youths gifted and talented in science, math-
ematics or the arts wasestablished with private funding.
Tuition is charged ona sliding scale, depending on family
income. The Ministry of Education provides the same
level of funding for the Israel Academy for Arts and
Science as for other secondary schools. Thefirst year,
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124 students from some 68 Israeli communities were
admitted. The IASA is considered an experimental
school in terms of designing curricula and providing
instruction which other schools can adapt.

In the rural northern part of the country, the Depart-
ment supports a program at a regionalcollege for gifted
students from a number of communities who come in one
day a week for enrichment opportunities.
As Burg (1992) has pointed out, “the education of the

gifted has undergone many changesduring its eighteen
years of its existence. During that period improvements
in programs and provisions were introduced. No doubt
additional changes will continue to take place in the
future” (p. 221). Throughout, it has been the national
Ministry of Education and Culture’s policies which have
guided and controlled the direction of Israel’s programs
for the gifted and talented.

Some Asian Nations

The policy of Asian countries varies from government-
promulgated policies in support of gifted education to
the absence of policy for egalitarian reasons. Roldan
(1992) surveyed the status of gifted education in eight
Asian nations and reported that the governments of
Indonesia, Singapore, Taiwan and the Philippines had
“enshrined in law [the belief] that the gifted/talented
must be allowed to develop and fully maximize their
potentials and that these students have the right to an
education that is appropriate for their special abilities
and talents” (p. 2). This commitment is embodied in
Indonesia’s State Policy of 1988, Singapore’s 1984 Gifted
Education Project, Taiwan’s Special Education Law of
1984 and the Philippines’ 1987 Constitution. Although
Korea has no law, in 1988 official approval was given to
the Council of Education Developmentand Innovation
to design such programs.
Because of its egalitarian perceptions of education,

the government of Hong Kong has no official policy
regarding gifted education. There are some isolated
enrichment programs and the Extended Learning Com-
mittee of the independent Hong Kong International
School has designed some enrichment programs. Extra-
curricular science programs as well as summer camps
have been set up.

In Japan, major reform programsinitiated first by
the Allied Occupation Forces after World War II and
then by the Japanese government in 1955 established
a hierarchical secondary school system. The result has
been that gifted education has been under a virtual
ban insofar as formal government programs are con-
cerned. Special classes for the gifted are non-existent;
special provisions, such as acceleration, are very rare.
Such special programs would be perceived as contrary
to the prevailing egalitarian philosophy. It has been
reported that teachers prefer “hard working” children
to gifted children. After-school clubs and classes do
exist and these provide enrichment opportunitiesforall
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students who chooseto participate, including those who
are gifted. The juko classes, independent after-school
tutoring classes, prepare youngsters for the competitive
admissions tests for the highly regarded and extremely
selective secondary schools.
Because gifted education occurs within the context

of a nation’s total schooling effort, a governmental
commitment does not necessarily mean that programs
will be developed and implemented. For example,
Indonesia’s Seven-year Plan for Educational Services
for the Gifted and Talented in both urban andrural
areas was formulated in 1982. The plan was to give
special attention to development of programsin science
and technology in 1982-86, followed by programs in
the humanities and social sciences in 1985-89. Despite
Indonesia’s official policy that a citizen whois gifted or
talented has a right to receive an appropriate education,
in practice, special education for the gifted does not
enjoy a high priority because of the lack of budget
resources for education in general.

Singapore

The Singapore Ministry of Education began implement-
ing its Gifted Education Project in 1984. Anticipating
public objection and criticism, the Ministry prepared
a background paper for the Singapore Schools Council
which presented a rationale, philosophy and need for
gifted education. The program began with 100 primary
and 100 secondary pupils in eight classes of 25 pupils
each. The existing curriculum was used but teaching
methods were to differ. Since then, the program has
expanded to include four elementary and three second-
ary schools. The program focuses on the intellectually
gifted although the Music Elective and Art Elective
Programsaim at catering to the musically andartistically
gifted children.
The Singapore Ministry of Education’s Gifted Edu-

cation Unit has designed a curriculum which, while
anchored in the regular curriculum, provides for exten-
sive breadth and depth and emphasizes higher level
thinking skills while preparing youngsters for “O” and
“A” Level examinations. In 1988, the Ministry’s Sci-
ence Enrichment Program included a science campat
the National University of Singapore, a Mentorship
Attachment which links scientists to students working
on research projects and a Research Congressat which
the project findings are shared.

Taiwan (Republic of China)

At the Republic of China’s Fourth National Education
Conference in 1962, a plan was adopted to provide gifted
education in Taiwan (Wu, 1992). The government’s
attention to the gifted and talented is part of its
overall effort to extend educational opportunities to
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all children. When compulsory education was extended
from six to nine years in 1968,the legislation stipulated
that special provisions would be madefor both gifted and
handicapped children. In Taiwan, the term “gifted”is
used to encompass the academically able and “talented”
includes children with potential in the fine arts, music,
dance or athletics. The 1984 Special Education Law
stipulates that programs be provided for the gifted and
talented inall these areas.
As Wu has pointed out, the long-term goals of

gifted education in Taiwan include “the establishment
of programs for academically talented students in all
areas of the country in order to meet the national need
for well-educated leaders” and, in addition, a “broad

program of talent developmentis envisioned by both the
nation’s communities and leaders to foster the growth of
Chinese culture and a general view of Western culture”
(Wu, 1992, p. 280).

Overthepast 30 years, there has been a rapid increase
in special classes and resource classroomstogether with
an increase in the number of special class teachers
trained for those classes. Self-contained classes and
resource oom classes both emphasize enrichment. A
variety o{ acceleration procedures—”early entrance,
grade-skipping, early graduation, telescoping of grades,
exemption from entrance examinations, etc.” (Wu,
1992, pp. 279-280)—are also employed.
Acknowledging that “any innovative program needs

the encouragement and material support of the gov-
ernment end people to becomesuccessful”, the Taiwan
Ministry «f Education employs a variety of strategies
including * curriculum design, teachertraining, resources
and research” (Wu, 1992, p. 280).

The Philippines

A commitment to gifted education was written into the
1987 Constitution of the Philippines, ten years after the
then-President Marcos in his proclamation opening the
Decadeof the Filipino Child (1977-87) stated that:

there should be a program of identification for the
specially gifted and a program for the development
of their special gifts within the formal and non-
formal systems of education. Children from the lower
incomeclasses or depressed areas should be provided
the proper environment with enough challenge and
stimulus for the developmentoftheir talents (Sutaria,
1983, p. 1).

One of the first important steps in gifted education
occurred muchearlier when the Philippine Science High
School was opened in 1964, following passage ofa bill
in Congress recognizing the importance of identifying
and nurturing the academically talented. There are
now severil special high schools for science or the arts
supported by the Philippines government.
The rezional governments vary in the nature and

extent of services actually provided. For example,
Metro Manila established Silahis Centers in a half-dozen
elementary schools in various districts which provide
various acceleration and enrichment opportunities for
the gifted/talented. Most of the thirteen regions provide
some special classes and special programs, including
accelerated programs, mainly in schools in the larger
population centers.
The fiscal and political situations in the Philippines

have had a serious impact on the support of gifted
education. The strongest support for gifted education
comes from such non-governmental organizations as
TAG Philippines (Talented and Gifted Philippines) and
Gifted Philippines, Inc. (GPI).

Eastern European Nations

The political, economic, social and philosophic condi-
tions which camewith the break-up of the Soviet Union
and the Eastern European Bloc have had strong
impact on gifted education. As Sekowski (1992) has
put it: “The political system which has been governing
Middle East Europe since the Second World War has
not positively influenced the atmosphere around the
research on giftedness or on the educational work with
gifted persons” (p. 104). Driven by a particular notion
of egalitarianism, Sekowskiasserts, official doctrine was

that the talent would emerge on its own and thatspecial
provisions were discordant with the prevailing socialist
ideology.

Similarly, Dockal, Laznibatova, and Kovac (1992)
observe that: “During the time of the ‘socialist build-up’
in Czechoslovakia it had not been possible to examine
the topic of special talents in children, as school policy
was focused on ‘averaging out’ the population”(p. 177).
It was only during the Soviet-American competition for
primacyin spacein the 1960s that programsforthe gifted
were openly discussed and established.

Yet, in a 1978 study titled Paths to excellence and the
Soviet school, Dunstan (1978) tried to dispel common
misunderstandings regarding Soviet socialist ideology.
His study focuses on high-ability children, shows why
they came to receive special attention, examines how
they are provided for, and discusses problems of dif-
ferentiation and selection which manyof these forms of
provision entail (p. 11). Dunstan described curriculum
differentiation in the secondary general school; special
schools for the arts, sports and circus, foreign languages,
mathematics and physics; mass schools with special pro-
files; differentiation within mass schools; extracurricular
activities in academic subjects and various olympiads.
All of these programs and provisions functioned, of
course, only with the official sanction and support
of the central government. Dunstan concluded that
during the two decades of 1958-1976, Soviet second-
ary education becameincreasingly differentiated: “The
need to compete successfully with the West and to
sustain the onward march towards communism in an
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epoch of unprecedented scientific and technological
advance ... lent urgency to the quest of identifying
young talent and the search for more efficient ways
of subsequently exploiting it” (Dunstan, 1978, p. 246).
However, these thrusts and programs operated in the
midst of ideological controversy.
Sekowski (1992) argues that the political and eco-

nomic changespresently occurring in Middle East Eur-
ope makeit difficult, if not impossible, to find common
trends amongst the newly independent former Soviet
nations. Education in these nations is undergoing sig-
nificant reform andgifted educationis part of this change
process.

Brazil

Brazil is a federal republic in which the states are
responsible for providing elementary and secondary
education and the federal government cooperates tech-
nically and financially. In 1987, the Federal Education
Council approved a work group report titled The hour
of the gifted: A Federal Education Council proposal
which recommended a broad definition of giftedness,
the employment of comprehensive identification pro-
cedures, the design of alternative programs and provi-
sions, incentives for universities to promote studies and
undertake research on the gifted, and the participation
of the family, school and business community in the
provision of “opportunities and means to involve and
integrate gifted children into the Brazilian society”
(Brito da Silva, Genio, & Ancona-Lopez, 1988, p. 18).
The Ministry of Education published some basic

directives regarding working with the gifted: (1) With
the exception of identified geniuses, gifted children
should attend regular classes and be provided with
suitable enrichment; (2) In the regular classes, not only
should attention be given to nurturing individual talents
but also to “the harmonious developmentof [the gifted
child’s] personality”; and (3) Based on individual needs,
the special treatment should include “a more enriched
school curriculum and/or the possibility of accelerated
studies. . ., or the two may be combined”(Brita da Silva
etal., p. 19). With the adoption of the Federal Education
Council proposal and the creation of a Ministry of
Education Office of Special Education, it was hoped
“that helping gifted children in Brazil [would] acquire
new dimensions without neglecting the efforts necessary
to universalize elementary educationfor all Brazilians”
(Brito da Silva et al., p. 19).

Becauseof the federal structure of government,it was
left to the states to establish their own strategies and
standards although the Ministry of Education advanced
some model programs and procedures for guidance.
The states have responded to this challenge differently,
depending on the general education problemseachfaces
and the nature of the resources available. For example,
the Federal District (Brasilia) established guidelines in
its Education Plan which resulted in the initiation of
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“some activities to identify and specific procedures to
work with gifted or talented students” (Brito da Silva et
al., p. 20).
Not subject to Ministry of Education or state direc-

tives or guidelines is an independent educational com-
plex, the Objetivo Educational Center, with preschool,
elementary, secondary and college level programs in
23 states, serving more than 150,000 students. Serving
mainly students from middle- and upper-middle-class
families, this organization has been concerned with
gifted students since 1973 and has carried on research
and developmentactivities which have been shared with
the public sector.

In Conclusion

Programmatic efforts to identify talent potential and
nurture it to talented performance are affected by
governmental policies. How these efforts are affected
depends on a numberoffactors such as the structures
and relationships between governmentallevels and the
provision of resources to schools. Whethersuch policies
are clearly stated or only implied and whether they are
of a directive or discretionary nature, they impact onall
aspects of gifted education, promoting andfacilitating or
impeding or preventing programs.

In the United States, at the state level where respon-
sibility for providing schoolingrests, it is through legis-
lation, rules and regulationsthat policy is expressed, dir-
ectly or by implication. Rules, regulationsorlegislation
constitute the state’s “statement” that may mandatethat
local school districts create programs for the gifted or
support discretionary efforts initiated at the local level,
depending on the nature of the state—local education
relationships—the kind of funding and accountability,
curricular and instructional direction, supervision or
monitoring, etc. that the state requires from or provides
for its local districts for education and schooling in gen-
eral. Because of these different relationships between
SEAsand LEAs,there is no single model shaping the
policies, regulations, rules and guidelines in the 50
states. Nor is there a consistent pattern as to which
policy—one that mandatesor only permits programsfor
the gifted, providing greater orlesser specificity, clearer
or less clear standards, moreorless detailed directives,
rules or guidelines—results in gifted programs whichare
“better”, more stable and have greater continuity.
There is a broad range of policies in the illustrative

examples of policies in other countries—from strongly
endorsing efforts on behalf of the gifted and talented
to antagonism toward such endeavors. In the case of
the latter, it is often the socio-political context and a
particular concept of the egalitarian ethic which creates
the hostility toward the gifted and talented. Education
and schooling donot take place in a vacuum.
The passageof legislation or the formulation of regu-

lations which express a government’s policy occuras part
of a complex social, economic, political, philosophical
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and educational context. Increasingly, advocates of
gifted education—whether they be educators, parents,
politicians, community leaders or other interested par-
ties—have come to understand the importance of pol-
icies which attempt to identify and provide appropriate
experiences for individuals with potential for outstand-
ing achievementin socially valuable areas.
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Introduction

During the last few decades a change has been tak-
ing place in the concepts of giftedness and talent
as they «re featured in research literature. Whereas
until ten or fifteen years ago the field was domi-
nated by one-dimensional giftedness concepts and cor-
respondirz IQ measurements, a large majority of more
recent models are based on multidimensional or multi-
factorial psychometric concepts of intelligence—e.g.,
Gardner’s (1985) theory of multiple intelligences—or
on appro:ches from information theory and cognitive
psycholog y—e.g., Sternberg’s (1985) triarchic intelli-
gence model. Other models still include elements from
socialization theories, e.g., M6nks’ (Monkset al., 1986)
extended Renzulli model. Furthermore, I agree with
Sternberg s demand that (1990, p. 96): “We need to
think in terms not only of multiple components of
giftedness, but (also) of multiple kinds of giftedness”.

“Giftedness” is thus defined as the individual cogni-
tive and motivational potential for—as well as social
and cultural conditions of—achieving excellent perfor-
mances i One or more area such as in mathematics,
languages, or artistic areas with regard to difficult
theoretic: | vs practical tasks (Heller, 1989, 1992).
“Talent” can be defined as a domain-specific gift or
ability, e g., “scientific ability” as the competence for
scientific expertise in the fields of psychology, medical
sciences, or physics. However, the differentiation
suggestecl| by Gagné (1985) between “giftedness” and
“talent” .s infrequently maintained in the literature.
In many languages—as in German—both concepts
are used more or less synonymously. For this reason,
no semantic differentiation was insisted upon in this
handbook between “giftedness” and “talent”. When
this make; sense in individualcases, the differentiation
is explica:ed in that context. This also holds true for
related te:‘ms, such asintelligence, creativity, or (high)
ability, thiat are not independent of the theoretical
basis in which they are found.

In addi-ion, the definition of giftedness etc. is depend-
ent on th: intended use, for example, on the type and
tasks of school programs, the aims of enrichment vs

acceleration programs, on empirical investigation goals
and theory-based hypotheses, etc. Moreover, the term
“giftedness” or “talent” is influenced by social norms
and considerations (Tannenbaum, 1983, 1991; see also
Sternberg in this handbook, Chapter 11). Last but not
least, the definition of giftedness will be determined
by the choice of measurement instruments, i.e., by
the operationalization of the experimental variables
examined (cf. Feldhusen & Jarwan in this handbook,
chapter 13).
A differentiation between descriptive and explanatory

terms is also relevant when looking at research stra-
tegies. Whereas the descriptive term is linked to the
psychometric paradigm, the explanatory term needs an
experimental design in the cognitive science paradigm.
For example, on the one hand the psychometric intel-
ligence structure theories enrich the ability phenom-
enology substantially, on the other hand the cognitive
psychological (experimental) studies makeit possible to
explain the mechanism of cognitive processes and their
individual sources. This also correspondsto the various
identification strategies: status vs process diagnosis (see
Part III of this handbook). Both descriptive and explana-
tory terms are necessary for theoretically and practically
efficient conceptualizations and measures.

Development
12.5%
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Identification

7.5%
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Educ./instr. process
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FIGURE 1. Content analysis of the WCGT conference
proceedings: Percentages of the main topics 1975-1991.
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International Trends and Topics of Recent
Research on Giftedness and Talent

Thestate of the art of research on giftedness andtalent
to be presentedhereis based on content analysesof(a)
the previously published nine volumes of proceedings
from the World Council for Gifted and Talented
Children (WCGT) and (b) four or six relevant field
journals. For more details see Heller and Menacher
(1992) and Heller (1993a). Supplementary to this,
additional journal analyses andliterature searches by
Pyryt (1988), Rogers (1989) and Carter and Swanson
(1990) are reported.
The conference articles from the WCGTsince 1975

are shown in Fig. 1. The first of the biennial WCGT
conferences was in 1975. The articles are classified
according to seven main topics. It becomes apparent
that the categories “Educational/Instructional Pro-
cesses and Programming” with a median of 35%
and “Personal Characteristics of G/T” with a median
of 25% have the most entries, relatively speaking.
These are followed by the categories “Development”
and “Social Issues” with 12.5% each. An additional
7.5% of the published articles are concerned with
“Identification” problems, 5% with “Learning and
Perception”and only 2.5% with “Physical and Mental
Conditions” (median of each calculated from the
nine previously published conference proceedings).
This picture does not change much if we redefine
the categories somewhat. If one prefers to use the
structural concept from this handbook, then wefind
the division as shownin Fig. 2. Once again, wefind a
clear dominancein the area “Education and Nurturing
Problems”(see Fig. 2).
The following analysis results are very informative

about the psychological subaisciplines which contributed
to the WCGTconference proceedings: Approximately
70% of the contributions stem from Educational Psy-
chology (including Education); 7% of the topics are
Social Psychological Problems of giftedness. Develop-
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FIGURE3. Classification of the papers published in the
WCGTconference proceedings (1975-1991) according to

psychological subdisciplines.

mental Psychological contributions and Individual Dif-
ferencesare each represented in 5%of the contributions
and an additional 5% are from related disciplines(e.g.,
Sociology or Psychiatry); cf. Fig. 3. Thus, there is an
emphasis on applied topics in conference proceedings.

This impression is confirmed in the analysis results
presented in Fig. 4. The 20% theoretical and only 5%
basic research (mainly experimental) contributions can
be contrasted with 20% databased (empirical) studies
in the sense of applied research as well as 55% more
or less related to gifted education in practice (cf. Fig.
4). The WCGTconferences mainly meetpractical needs
in gifted education. Real research contributions, i.e.,

those based on hypotheses, make up approximately
one quarter of all conference papers. An even smaller
percentage of theoretical papers can be addedtothis.
But hardly a third of the contributions would meet the
usual scientific standards. This estimation holds true
when the category “Theoretical Papers” includes not
only “Review and Survey”articles, but also “Opinion
Papers”.

Basic research

  

  

 

15%

Data based h alata based researc “—
20% “|

Uf Theoretical papers
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Gifted education BN WY  

Practice reports
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FIGURE4. Classification of the papers published in the

WCGTconference proceedings (1975-1991) according to
research vspractice reports.
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TABLE1

Ace Groups and Sample Sizes in the Data Based
Contributions to the WCGT Conference Proceedings

(1975-1991)
 

Age groups 3% preschool
13% primary education
45% elementary/secondary education

(grades 4-8)
23% later secondary education

(grades 9-12)
3% higher education
13% adulthood
 

Sample sizes 42% n= under 100
42% n= 101-500
10% n= 501-1000
6% n= 1001 and more
 

Whenweanalyze the databased studies which make up
about 257%of all contributions in the WCGT conference
proceedi:1gs according to methodological aspects, then we
obtain the following information: The most frequently
studied group are students from grades 4 to 8 or 12, with
mainly small to mid-sized samples (Table 1). With 71%,
the inter\iew is clearly the preferred instrumentof analysis.
Cross-se‘tional designs were used in 67% of the studies,
whereas longitudinal studies are found—as expected—in
only 10%. This is probably due to the high demands on
such stucies (Table 2).
The t,pe of research represented in the proceedings

corresponds somewhat with the results from Pyryt
(1988), Rogers (1989) and Carter and Swanson (1990),
who unciertook content analysis of relevant journals.
Here, 190, the more practically oriented applied
research dominated, generally using more simple sta-
tistical analysis methods. There is an enormous need
to “catch up” in the area of experimental research on
giftedness.

This h.as already been emphasized by the information
presente 1 in Figs 3 and 4 above. One rapidly forms
the assumption that the research represented by the
WCGT conference proceedings is heavily influenced
by educational psychologists, educational scientists, and
teachers. These individuals are, of course, more inter-
ested in solving practical problemsof gifted education,
programming,andidentifying, counseling and guidance
problemsthan in the developmentofscientific methods
for identification and program evaluation or even the-
oretical questions and developing models.
With regard to a theoretically based identification and

nurturarice practice as is repeatedly called for by experts
(e.g., Gallagher, 1985; Shore, 1986), a greater repre-
sentatior at conferences by researchers from various
disciplines is desirable and useful. Before I make a
few reccmmendations about this, the most important
journals in the field should be analyzed with regard
to their content. According to most recent literature
searches by Hany and Hany (1992, p. 237)—source:
Psyclit 1986-1991; descriptor “gifted”—the following

journals have the most frequent contributions on gift-
edness (the total frequencies are in brackets): Gifted
Child Quarterly (126), Roeper Review (119), Journal
for the Education of the Gifted (88), Gifted Education
International (22) as well as Psychology in the Schools
(22) and Journal of Counseling and Development(21).
In our content analysis, we therefore consideredthefirst
four journals supplemented by two others: Exceptional
Children and the Journal of Educational Psychology.
These two journals were selected as a “control group”,
since they also publish articles about giftedness but do
not specialize in this field and also contain articles on
other topics. The most recent 10 or 12 volumes were used
in the content analysis; we only had the Roeper Review
volumes from the year 1987 to presentavailable to us. In
order to be able to comparethe articles published in the
journals with those in the conference volumes from the
WCGTproceedings, we also used the categories seen in
Figs 1 and 2. The most importantresults are summarized
in Figs 5—8. Here the following questions were asked:

(1) Which topics are most frequently dealt with in the
giftedness-related journals?

(2) Are there differences between the four journals
that are giftedness related and the two journals in the
control group?

(3) What types of articles appear in these journals?
(4) Furthermore, these findings are to be compared

with the results from the WCGTconference proceedings
analysis. The question which interests us the most,
is whether the results to be found in the WCGT
proceedings on the situation of research in the field
of giftedness can be confirmed by this second content
analysis of the most importantjournals in thefield.

Independentof the category system usedfor analyzing
the journals, the following picture is found (cf.
Figs 5 and 6): The topics “Gifted Education” and
“Programs and Nurturing” are most frequently repre-
sented in all four giftedness-related journals (between
30% and 60%). The topics “Characteristics of the G/T”
are relatively more frequently dealt with in JEG (30%)
and GCQ (28%). The corresponding values in RR
are (21.5%) and GEI (19%). “Social Issues” is most
frequently found in GCQ (13%); “Identification” makes

TABLE2

Measurement Techniques and Research Designsof the Data
Based Contributions to the WCGT Conference Proceedings

(1975-1991)
 

Measurementtechniques 71% interview
5% observation
19% (quasi) experiment with

intervention
5% (quasi) experiment

without intervention
 

Research designs 23%  single-age group
67% cross-sectional
10% longitudinal
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up 7.5% each in GCQ and JEG. The percentages for
“Learning and Perception” as well as “Development”
are astonishingly low in all journals (Fig. 5). Solely,
the broader category “Concepts and Development”
obtained higher values in GCQ (27%) and JEG (16%);
(Fig. 6). These results generally confirm the findings
from Rogers (1989) and Carter and Swanson (1990).

If one comparesthe individual journal profiles, GCQ
and JEG on the one hand, and RR and GEI on
the other hand can be joined in more homogeneous
subgroups. The obvious emphasis of both RR and GEI
is the category “Gifted Education”, followed at a clear
distance by the topic “Characteristics of the G/T”. The
profiles of GCQ and JEG show a morebalanced content
structure. This picture is even clearer when we analyze
the contributing psychological subdisciplines (cf. Fig. 7).
Indirectly, one can conclude from this that the profile
in GCQ and JEG (cf. Pyryt, 1988; Vockell & Conard,
1992) is more strongly research oriented and in GEI and
RR morepractically oriented.
The journals chosen as control group, EC and JEP

in Table 3, have a more balanced content structure
as compared with GCQ and JEG even when using
the identical categorical system. It should be pointed
out, however,that the relationship of giftedness-related
articles to the total number of articles is negligibly
small in the profiles of the control group journals
(percentages in brackets). The number of contribu-
tions found by using the descriptor “gifted” in PsycLit
1986-1991 is 14 in JEP, 10 of which are all to be
found in the year 1990 (special topics issue). Between
1986 and 1989, and in 1991, absolutely no relevant
contributions were published (Hany & Hany, 1992,
p. 237).
Thus we again see the need for special journals in

the field of giftedness and talent. On the other hand,
this specialization of publications makesinterdisciplinary
work more difficult. This is reflected in extremely
low quotas of giftedness-related articles in the journal
control group (see Table 3, percentages in brackets).
In order to recognize the research percentages of the
analyzed journals better, the following categorical sys-
tem wasusedfor evaluation:

(a) theoretical papers,
(b) contributions of basic research,
(c) contributions of applied research,
(d) papers concerning gifted education,
(e) practical reports.
The information from Fig. 8 can be summarized as

follows:
Reports of databased research are represented by

about 40% in GCQ and JEG; the results from RR
(27.5%) and GEI(10.5% ) show definitely lower median
values. This corresponds to a research proportion of
approximately one-third ofall articles which were pub-
lished in one of the four journals in the field of giftedness
during the last decade. This also correspondsrelatively
well to the content analysis of the literature on giftedness
by Rogers (1989). Rogers considered 2680 citations
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during the period from 1975 to 1986 (searches of
the ERIC, ECER, PSYC, and Child Development
Abstracts; descriptors “gifted” and “creative”). These
were evaluated in 15 categories; the results are presented
in Table 4.
Our agreement in the analysis of GCQ was even

better with the findings of Pyryt (1988), where we
found 39.5%of the articles of applied and 3.5%of the
articles of basic research whereas Pyryt found 39.7%
research articles—abstracted in the ERIC system over
an eight-year period—for GCQ. The almost negligible
percentage of basic researcharticles in all four analyzed
gifted journals also agreed with the values found by Pyryt
(1988) with JEG and GCQ (about 3%) achieving the
highest values. According to this, multivariate statistical
techniques or more complex designs are employed
relatively infrequently.

Rogers (1989) as well as Carter and Swanson (1990)
came to very similar conclusions; see Tables 5 and 6. We
calculated a median of 24% (quasi) experiments in the
WCGTconference papers published in the proceedings;
see Table 2 above. In contrast, the percentage of the
databased research articles in the two journals of the
control group are much higher. In the JEP more than
95% of all publications were databased (cf. Fig. 8,
above).
Complementary to this, the GEI has the relatively

highest percentage of gifted education or practice-
related publications, followed by RR. The lowest quota
is found in JEP; however, one should notforget the quite
low percentage of giftedness related articles in total in
this journal.
The content analyses of both the WCGTconference

proceedings (1975-1991) and the most important jour-
nals in the field of giftedness and talent during the
same period showed a numberof similar results. The
most important can be summarized in three state-
ments.

(1) The main focusof the recent literature in the field
of giftedness andtalent is on practical problemsof gifted
education and related questions.

Half of the articles published in JEG and GCQ
and even twothirds of those published in GEI and RR
and those papers published in the WCGT conference
proceedings contain information about practical prob-
lems of educational and instructional issues, program-
ming, and nurturing the gifted/talented. In contrast,
the minimal consideration of basic research questions
and those theoretical-innovative considerations related
to these is remarkable. There have been repeated
warnings in the literature about the disadvantages for
both applied research and for improving the practice of
gifted education, e.g., from Gallagher (1986), Feldhusen
(1989) or Passow (1989). Obviously, not much has
changed with regard to this recently. The summary made
by Carter and Swanson (1990) at the end of their analysis
of the most frequently cited gifted journal articles since
the Marland Reportholds true without limitation for the
results presented above. I quote:
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TABLE3

Percentages of Main Topics in the Journals of the Control Group (JEP, EC)

Journalof Ed. Exceptional
Psych. (JEP) Children (EC)
1980-1991 1980-1991

I Learning and Perception 14.5% (0.5%) 12.0% (0.4%)
Identification of G/T 9.5% (0.2%) 4.0% (0.1%)
Development of G/T 5.0% (0.1%) 16.0% (0.5%)
Personal Characteristics 47.5% (1.0%) 28.0% (0.9%)
Physical/Mental Condition — — 8.0% (0.3%)
Educ./Instructional Processes and Programming 9.5% (0.2%) 24.0% (0.8%)
Social Context and Influence 14.5% (0.3%) 8.0% (0.3%)

II Conceptions and Development 28.5% (0.5%) 24.9% (0.8%)
Identification of G/T 14.5% (0.3%) 16.0% (0.5%)
Programs/Practices of Nurturing G/T 5.0% (0.1%) 28.0% (0.9%)
Other Components of Nurturing the G/T 47.5% (1.0%) 20.0% (0.6%)
National Efforts, Policies, and Programs,etc. — — 4.0% (0.1%)

Presence and Future of G/T Education 5.0% (0.1%) 8.0% (0.3%)
 

I = Classification according to the categories in Figure 5.
II = Classification according to the categories in Figure 6.

“One of the most perplexing findings from this
study is the infrequent use of psychological theory
to study the concept of giftedness or to develop
progrimming for the gifted. Certainly theories on
intell.gence/cognition (e.g., Davidson & Sternberg,
1984; Flavell, 1977; Shore, 1986, 1987; Sternberg,

1981, 1985) and human development(e.g., Bullinger
& Chatillon, 1983; Carter & Ormrod, 1982; Horowitz
& O'Brian, 1985; Janos & Robinson, 1985) can
contribute much to our understanding and can lead
to the improvement of practical concerns that have

identi-continued since the Marland Report(e.g.,

TABLE 4

fication procedures, programming approaches, and
curriculum development)” (Carter & Swanson, 1990,
p. 122).

New recognitions with regard to the research content
are, of course, also dependent on new methodological
innovations. We call for not only more multivariate
Statistical techniques and complex designs, but also
longitudinal studies instead of the usual cross-sectional
designs. A current overview of longitudinal studies in
the field can be found in Subotnik and Arnold (1993);
also see chapter 9 in this handbook.

Category Frequencies and Percentages for Research and Non-Research Based Publications According to Rogers (1989, p. 81)
 

 

Research Non-Research
Category Based Based

Publications Publications
n % n % Total

Computer:;/technology 2 — 37 2 39
Teacher perceptions of students 43 5 115 6 158
Student perceptions of teacher curriculum quality 18 2 327 18 345
Acceleration 8 _ 23 1 31
Program s)ending/planning 32 4 180 10 212
Females/cureer counseling 25 3 88 5 113

Social/em« tional developmentand family relationships 98 10 253 14 351
Cognitive :haracteristics 225 29 114 6 339
Identification/testing 157 18 150 8 307
Creativity 33 4 136 8 169
Early chilc hood 4 — 31 2 35
Program tieatment 163 19 217 12 380
Special pc-sulations 40 4 40 2 80
Education.il strategies 11 1 62 3 73
Teacher/tr auning qualifications 11 1 37 2 48
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TABLE5

Statistical Techniques Used in Gifted Child Quarterly (CGQ)
Articles (1980-1987) According to Pyryt (1988, p. 10)
 

 

Technique Frequency

Descriptive Statistics Summary 23
Qualitative 2
Chi-Square 16
Bivariate Correlation 22
Kruskal-Wallis 1
T-Test 21
ANOVA 30
ANCOVA 8
MANOVA 7
MANCOVA 3
Discriminant Analysis 4
Canonical Analysis 6
Multiple Regression Analysis 6
Factor Analysis 6
 

In addition, the cooperation of researchers andpracti-
tioners needsto be increased. Onceagain, I quote Carter
and Swanson (1990, p. 122):

“These efforts should focus on (a) identifying key
issues and concepts, (b) synthesizing the literature
around those issues and concepts, (c) conducting
meaningful, theory based research,and (d) extending
and elaborating research findings to both theoretical
and practical settings”.

The interaction of theory and practice in the area of
nurturance of the gifted was reduced by Julian Stanley
(cf. George et al., 1979) to the well-known formula of
three Ds: Discovery, Description, and Development. In
addition see Monksand Heller (1993).

(2) Basic and applied researchin thefield of giftedness
and talent should be supported by interdisciplinary
approaches. This should provide information about the
developmental conditions surrounding giftedness and
talent and also improved solutionsto practical problems,
such as identification and nurturanceof giftedness inside
and outside school.

Interdisciplinary cooperation in the area of research
on giftedness is primarily necessary between educa-
tional specialists and psychologists, but also within
these disciplines, e.g., between the various psychological
subdisciplines, as they are presented in Fig. 7. Above
and beyondthis, other related disciplines are called upon
to cooperate, such as neuroscience, genetics and brain
research, artificial intelligence or expertise research.
As experience in other areas has shown, surprising
theoretical insights can be obtained due to the change
in perspective and sometimesdifferent methodology in
interdisciplinary cooperation. In addition creative solu-
tions to practical problems can be expected. Although
the existence of specialized journals seems to be quite
justified based on the content analyses (and their result-
ing in greater research vs practical emphases meeting
current interests), one should not lose sight of the
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danger of isolation from other related disciplines and
journals. The interdisciplinary cooperation is more or
less blocked rather than increased by such an approach.
Perhaps we should consider how the contributions
from other disciplines can be more frequently won
for gifted journals. A further possibility is to publish
interdisciplinary special issues, etc. In addition, the
program of the WCGT conferences should include
interdisciplinary symposia or workshops so that the
research on giftedness does not become too isolated
from importantrelated disciplines, especially from the
mainstream of psychological and educational research
(cf. Jackson, 1993).
Furthermore, a close relationship with regard to

information and experiences should be sought between
researchers and practitioners. The demands sketched
out here can most easily be met in interdisciplinary
research groups. These should include especially quali-
fied and research-oriented practitioners. Of course,
alimentation problems could interfere with this idea
greatly. A national system like that recommended
recently by the American National Research Center
on the Gifted and Talented—at the University of
Connecticut in Storrs—could be used as a model.
Presently we do not know howwell organizations, such
as those primarily concerned with practical problems of
identification and gifted education could deal with this
kind of system. I am thinking here of the programs from
the Study of Mathematically Precocious Youth (SMPY)
or the Center for the Advancement of Academically
Talented Youth (CTY) at the Johns Hopkins University
in Baltimore (U.S.A.), the Talent Identification Program
(TIP) at the Duke University in Durham (U.S.A.), the
Center for Gifted Education at the University of Calgary
(Canada), and the Center for the Study of Giftedness at
the University of Nijmegen (The Netherlands). They can
certainly stimulate the international scene in research on
giftednessand talent.

(3) Cross-cultural studies emphasize not only the
worldwide importance of research on giftedness and
talent, but are also important for examining theoretical
assumptionsof universality or specific cultural influences
on the development of giftedness and are thus also
necessary.

TABLE6

Research Design Typesfor All Citations 1975-1985
According to Rogers (1989, p. 83)
 

 

Design n %o

(Quasi) experimental 46 5
Review of research/meta-analysis studies 81 9
Protocol, content, discourse analysis 29 4
Survey 114 13
Case study 144 17
Correlation/regression/disc. analysis 194 22
Causal-comparative 246 28
Factor analysis studies 16 2

Total 870 100
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The degree to which development and socialization
theory assumptionsfor explaining individual differences
are actually universally valid, can only be determined
by cross-cultural studies. There are already individual
psychological approaches examining the relationship
of culture or subculture and individual development
of abilities (e.g., Haensly, Reynolds, & Nash, 1986;
Csikszeritmihalyi, 1988). Current studies in giftedness
also seem to emphasize cultural influences on the
development of creativity (Hany, 1993; Hany & Heller,
1993).
The research on creativity is unsatisfactory both in

terms of measurement instruments andin its theoreti-
cal basis. This is probably due primarily to incorrect
universality assumptions. This refers to the neglecting
of domain-specific factors of giftedness and also cultural
socialization conditions. In view of current research
on creativity (cf. Weisberg, 1986; Simonton, 1988;
Sternberz, 1988; Glover et al., 1989; Runco & Albert,
1990; Sternberg & Lubart, 1991), most of the previous
training nethods for increasing creativity can be con-
sidered c bsolete. Innovationsin creativity research and
creativit, nurturance asin otherareasof gifted education
are primarily to be expected (according, for example
to Gardner, 1989) from cross-cultural studies and are
substantiated by impressive examples (see also Winner
& Martirio in this handbook,chapter 14).

Psychometric Versus Cognitive Psychological
Paradigms: Different Tasks and Functions

The curr2nt situation in the research on giftedness and
talent is « haracterized by two contrasting paradigms: the
psychometric and the cognitive science paradigm.Thisis
especially apparent with respect to basic research. Both
paradigms, however, should be viewed less as competing
but rather in terms of how they complementeach other.
Whereas. the psychometric structural theories or correl-
ation studies, for example, greatly enrich the giftedness
phenomenology, cognitive psychological (experimental)
studies cre expected to provide information about the
mechani:ms of cognitive processes and their individual
causes. ]n the former case, the descriptive function
dominat::s, and in the latter the explanatory. Thus,this
correspondsto the differentiation in personality research
to nomothetic (psychometric) versus idiographic (cogni-
tive psychological) approaches. For newtheoretical rec-
Ognitions about high ability and for practical giftedness
models ‘we need both paradigms. This is documented
by the various contributions in this handbook. For an
overview of the various conceptions and models of
giftedness, see the following chapter.

Despit:: this demand,it should not be overlooked that
quantitative differences in the psychometric approach
have thus far been better confirmed than qualitative
differenc:s in the idiographic or cognitive psychological
approach.s, i.e., qualitative differences in the learning
and thin:ing of the gifted versus non-gifted individuals

(Jackson & Butterfield, 1986; Rogers, 1986; Waldmann &
Weinert, 1990). Therefore, a scientifically elaborated ideal
conceptionofgiftednessis not yet available, although there
are promising attempts (see chapter 10 of this volume).
Whetheror not the status quo can be positively rated is
not clear. Still, the historical discussion of genius becomes
superfluous when weconsider the contemporary state of
knowledge.
An additional misconception should be cleared up

at this point. In the psychometric approach, not only
one-dimensional definitions of giftedness are possible,
1.e., the g-factor of intelligence (based on IQ), but
also multidimensional conceptions of giftedness. An
example of this is Gardner’s (1985) Theory of Multi-
ple Intelligences, Gagné’s (1985, 1991) Differentiated
Model of Giftedness and Talents or the Munich Model
of Giftedness (Heller & Hany, 1986; Heller, 1991c;
Perleth & Heller, 1993; Perleth, Sierwald, & Heller,
1993). In contrast to the usual practice of a single IQ
value being usedfor identification (see the overview by
Rost, 1991, or Tannenbaum, 1992, as well as chapter
1 of this volume), the necessity of a multifactorial or
multidimensionalor rather typological model of gifted-
ness is recognized here in agreementwith the majority of
more recent concepts of giftedness. This demand holds
not only for the theoretical conceptualization of gifted-
ness but also for practical purposes of identification and
education of gifted youth.
On the other hand, the influence of general ability

on academic achievement, especially in grade school, |
should not be underestimated—as shown by Cronbach
and Snow (1977), Thorndike (1985) or more recently
Rost (1991). In recent studies on school, university or
professional success predictions for gifted youth, the
usefulness of multidimensional or typological concepts
of giftedness could be proven (summarized e.g., in chap-
ter 17 of this volume). At the secondary school age and
in adulthood, differential approaches to identification
with consideration of measurements of domain-specific
demandshave been proven to be muchsuperiorto single
dimensional IQ definitions. The fact that identification
of the gifted nevertheless often takes place in adoles-
cence using IO measures, is probably primarily due to
less energy necessary for measurementswith traditional
IQ tests and not justified by any methodological argu-
ments. The proven superiority of IQ tests over creativity
tests cannot be used as an argumentagainst considering
creativity characteristicsin the identification of the gifted
as long as the combination ofintelligence and creativity
predictors leads to a better prognosis of outstanding
achievement than an IQ test alone (Hany & Heller,
1991; see also chapter 11 in this volume). Above and
beyondthis, the usefulness of typological identification
approaches must be emphasized with a view toward
practical needsin gifted education in current literature
(for an overview see chapters 12 and 13 as well as 18
of this volume). There is still no substitute for the
psychometric approach for reliable and valid talent
searches within the framework of enrichment courses
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or for individual academic achievement predictions.
This also holds true for developmental psychologically
oriented longitudinal studies of giftedness (see chapter
9 of this volume).
However, purely psychometric identification pro-

cedures do have a number of obvious limitations.
Interindividual differences in giftedness can be measured
in this way, but this does not explain how they came
into being. Such explanatory knowledge can only be
obtained by meansof cognitive psychological or rather
experimental diagnostic strategies. In other words:
Status diagnosis (psychometric) needs to be supple-
mented by process diagnostic (cognitive psychological,
experimental) paradigms to provide theoretically and
practically satisfactory information about gifted children
and adolescents.
According to Facaoaru and Bittner (1987, p. 194),

the following analytical units are characteristic for the
research subject in the cognitive psychological para-
digm:

Individual and developmental or age-related test
achievement differences are not explained by glo-
bal structural units or common achievementfactors
as within differential intelligence theories—i.e. by
verbal or quantitative abilities—but rather through
elementary process units such as information pro-
cessing components. It is assumed that the so-called
basic parameters of intelligence make up the indi-
vidual thought processes. In Sternberg’s compo-
nent analysis, the speed of information processing,
information selection and storage, the accessibility
of available knowledge, etc. are taken into con-
sideration. Corresponding taxonomies of cognitive
components have been presented, for example, by
Carroll (1976, 1981), Sternberg (1977, 1979, 1982,
1986), Rose (1980).
Whereastraditional intelligence theories within the

psychometric paradigms study mental structures, the
approachesto research of the gifted in the cognitive
psychological paradigm study the mental components
upon which the cognitive activities are based. The
focus here is on the internal cognitive conditions
and mechanisms as well as changesin the internal
structure of knowledge, problem solving processes
and thinking strategies, metacognitive competencies,
etc.

The task division principle is typical of such compo-
nent analyses. The well-known—and well-structured—
intelligence test items are artificially divided into
elementary components before they are again pres-
ented serially (Sternberg, 1977, 1986; Klix, 1983;
van der Meer, 1985). As an alternative, test items
can be employed together with successively presented
information which is relevant for solving the problems
(cf. Davidson & Sternberg, 1984; Davidson, 1986).

“In contrast to the traditional psychometric ap-
proaches where solely the number of test items
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solved within a certain time period is counted up,
within sequential information processing approaches,
the speed (time necessary for each individual step in
the solution process) and also the exactness (number
of errors) and the course that problem solving takes
(value of the independently produced intermediate
solutions) are recorded. The individual steps are
either recorded in writing or automatically using a
computer simulation” (Facaoaru & Bittner, 1987, p.
195; free translation from German).

Waldmann and Weinert (1990), whose literature
search provides a good overview of the current stand
of research on thoughtprocessesofthe gifted, expect the
differential thought psychology to contribute heavily in
the cognitive psychological paradigm to the development
of theories in this context. A basic problem, however,
is the extreme (inter- and intraindividual) variability
of behavior in the gifted. A double risk results
from this: unjustified generalizations versus inflationary
model development, e.g., for explaining the problem
solving behavior of gifted individuals. Waldmann and
Weinert consider the development of a “theoretically
well-founded, even if always provisional taxonomy of
tasks and problem classes” to be an important task
for future research from the general as well as
differential psychological aspect. This cannot, however,
be equated with a taxonomy of cognitive processes in
problem solving. The enormous number of empirically
identified cognitive processes makesitdifficult to isolate
task-invariant and non-domain-specific achievement
predictors as was the long dominantresearch tradition.
Waldmann and Weinert (1990, p. 179) believe that the
flexibility of processes in problem solving is very great
and that compensatory effects between various cognitive
determinantsare the rule rather than the exception.

“A basic problem of the psychometric approach
was that similar and invariant ability patterns are
postulated as independent of the giftedness quality
(if one does not consider the theoretical variation of
the differentiation hypothesis for the gifted). It is,
however, certainly clear in the research tradition of
the cognitive paradigm that higher thought processes
play a decisive role in the explanation of exceptional
abilities. One has to, therefore, cast doubt on the
assumptionthat the research of giftedness is simply a
specific variation of population-oriented differential
cognitive psychology or whether it is not a search
for specific structure and process characteristics of
learning and achievement behavior in the gifted”
(loc. cit.; free translation from German).

This again approaches the question of qualitative
differencesin the gifted vs non-gifted.

In an analogous fashion, more recent creativity
research (e.g., Facaoaru, 1985) has been able to
prove that both divergent and convergent thought
processes are necessary for solving complex difficult
problems—for example, in natural sciences and tech-
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nology—in a creative way. This means that only the
simultaneous employmentof both divergent and conver-
gent processes connected with adequate domain-specific
knowledge increases problem-solving productivity (cf.
Weisberg . 1986; Heller, 1991b, 1993b; Facaoaru, 1992).
In addition to higher intelligence and the ability
to use knowledge flexibly, Waldmann and Weinert
(1990) claim that impulsive, fluid styles of thinking
together with persistence and high intrinsic achievement
motivaticn favor creative problem solving in demanding,
challengi:ig situations. In fact, more recent studies,
primarily in the area of natural sciences, technological
and mathematical giftedness, have been able to isolate
a number of problem solving characteristics in the
gifted that can be interpreted as qualitatively different
from those in average individuals. For example, we
can refer here to the experiments from Klix (1983)
and van der Meer (1985) or Sternberg (1977, 1985,
1991). Linked to such cognitive psychological studies
is the expectation that not only theoretically relevant
explanatory knowledge will result from them, but also
important information for the practice of raising and
educatinggifted individuals and nurturing the necessary
knowledge of change.

Expert—Novice Paradigm, Cross-Cultural and
Other Approachesin the Field of Giftedness

Research

From a developmental psychological or instructional
psychological perspective, it is especially interesting to
see how the relatively general abilities and thinking
competencies establish themselves. The learning pro-
cesses necessary for this stretch over many years and
are effected by many various internal (cognitive and
motivational) and external (socialization andsituational
or context) variables. Becauseof these and possible com-
pensator, effects, long-term predictions of outstanding
achievement are difficult in early childhood (see
chapters (5 and 27 in this volume).

In addition, the relative importance of general intel-
lectual potential for explaining achievement variance
decreases with age, and elaborated domain-specific
knowledg2 bases for explaining expertise increase in
importan:e. Long-term individual achievement predic-
tions in childhood and adolescence with a certain degree of
reliability are thus limited, i.e., to comparable situations.
Modern knowledge psychology in the expert—novice
paradigm is especially interested in those learning and
knowledg2 acquisition processes which makeit possible
to achiev: outstandingly in the sense of expertise. Accord-
ingly, nurturance approachesfor gifted students are thus
directed less at ability constructs or predictors of giftedness
in a narre'wer sense, and moreat learning competencies.
Some representatives of knowledge psychology (e.g.,
Gruber 6: Mandl, 1992) even suggest that one should
not speak of the gifted but rather of experts, 1.e., exchange
expertise for the concept of giftedness. This would not

only take frequently neglected criteria problems from
traditional intelligence research into consideration better
than previously, but also approach moreclosely a social
psychological definition of giftedness (e.g., Tannenbaum,
1983). On the other hand, a number of educational
problems in the nurturance of giftedness, especially for
so-called underachievers and gifted handicapped persons
(cf. chapters 37 to 41 in this volume) would be mostly
neglected in this approach. As useful as expertise research
would appear to be in manycases, in other instances of
fostering giftedness deficits become apparent.
New recognitions can be expected from expertise

research, i1.e., the comparison of beginners or novices
with more experienced or expert individuals. This will
primarily be found in the area of knowledge acquisition
in complex domains which should compensate for a
disadvantage of many ability-oriented (psychometric)
studies. It is well-known that external or ecological
validity is a major problem in measurements in the
trait or factor approach. Expertise research could, thus,
contribute to the description and analysis of domain-
specific competencies in “natural”, complex demanding
situations. At the sametime, an attempt could be made
to relate more closely various positions of learning and
thought process research positions. Through the focus
of learning theory questions about the acquisition of
expertise and cognitive psychological application aspects
on problem solving, they complement each other with
regard to research ongiftedness.

Empirical studies on the relationship of expertise and
giftedness have been primarily carried out in the areas of
music, sports and chess. For example, Gruber, Renkl,
Schneider, and Kuhn (1992) examined the development
of expertise in children and adolescents in a three-and-
half year longitudinal study. In addition to the analysis of
developmental coursesin adolescent experts and novices
in chess, predictors of various degrees of performance
development were to be determined. Domain-specific
short-term memory was measured. In addition, intel-
ligence test values and results of biographical data
were evaluated. The degree of expertise was defined
by externalcriteria.

“The domain-specific memory performance from
the first measurement was found to be a good
predictor of unfavorable expertise development. It
was well-suited to the identification of those who
were identified during the first measurement as
experts whose development would progressat a slow
rate. It is probable that dispositional factors, such
as memory capacity or intelligence, are responsible
for the unfavorable expertise development. For the
‘entrance’ into an expert career, no person-specific
predictors could be determined. In subjects who were
novicesat the first measurement and becameexperts,
this was probably due to external experiences (e.g.,
entrance into a chess club based on corresponding
peer relationships). . .
The superiority of practice-related variables versus
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dispositional variables can be interpreted in two
ways: Onthe one hand,it is possibly the expression
of a compensation through practice comprehensible,
which lets the expertise development appear to be
independent of disposition when a certain degree
of expertise has been achieved. On the other hand,
one can express some doubt about the validity of
measuring dispositional factors” (Gruberet al., 1992,
p. 67; free translation from German).

The latter interpretation probably holds especially
true for complex tasks or areas. For the initial
explanation, which can utilize corresponding results of
validity studies on school success predictions (Heller,
Rosemann, & Steffens, 1978; Heller, 1984, 1991a),
one should not overlook the confounding of cognitive
learning abilities with learning activities. As a whole,
representatives from expertise research seem to tend
to underestimate the role of intellectual abilities
in knowledge acquisition. The attempt is frequently
made to support this with inadequately domain-specific
intelligence test results. On the other hand, believers
in the psychometric concepts of giftedness may be
in danger of underestimating non-intellectual and
situational prerequisites for learning. In this way, both
paradigms can complement each other. An extensive
valuation of the expertise approach as well as a detailed
presentation of various methodological problems can be
found in chapter 16 of this handbook.
With few exceptions (e.g. Amabile, 1983; Tannen-

baum, 1983, 1991), social psychological aspects have
been greatly neglected in the conceptualization of
giftedness. This theoretical deficit is related to the .
psychometric research tradition where status diagnos-
tically determined test scores (e.g., IQ scores) are
considered to be—relative to corresponding (age)
groups—invariant measuresacrossthelife span. Modern
cognitive componentapproachesarealso affected bythis
individualistic misinterpretation according to Waldmann
and Weinert (1990). Cross-cultural cognitive psychologi-
cal research provides, however, enough proof for the
interaction hypothesis. According to this, personality
characteristics as well as giftedness continually need to
be seen as a productof interaction between individual
factors and social—cultural determinants.

Attempts to describe such interaction processes need
to include not only cognitive and non-cognitive (motiva-
tional) competencies, but also individuals’ social abili-
ties. These make it possible for a person to activate a
potential gift in concrete social situations—particularly
in the family, school and peer group(see chapters 4 and ©
5 in this volume). On the other hand, theseactivities are
influenced by the quality of the learning environment.
The development of corresponding systemic models of
giftedness should be a rewarding research task. From
a practical standpoint, the newly developed pentagonal
model from Sternberg (chapter 11 in this volume) is of
particular interest. |

Cross-cultural studies cannot only provide important
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information aboutsocial and cultural influences on the
development of giftedness as well as nurturing and
restraining socialization factors about gifted children
and adolescents. Cross-cultural studies are also indis-
pensable for examining the universality assumptions of
manytheories.

Cross-cultural research approaches to giftedness
research can be expected to provide information about
various cultural influences on individual developmental
and educational processes(cf. Eckensberger & Krewer,
1990). This goal is to be achieved by specific research
Strategies making it defined not by its object but by
its method (Petzold, 1992). Three comparative forms
are relevant (a) cross-national, (b) cross-cultural, and
(c) cross-societal. In the present context, cross-cultural
studies are of interest. The systematic comparison of
psychological variables or results obtained in various
cultural conditions should help to identify culturally
caused behavioral differences in individual develop-
ment. This is a main problem in empirical cross-cultural
research. Based on such research designs, universality
assumptions of relevant developmental, educational
and/or learning/instructional theories can be examined.
This is something that Wilhelm Wundt emphasizedat the
turn of the century in his ethnological psychology.

This is also the approach taken by modern so-
called etic (from phonetic) approachesin cross-cultural
research on the universality of human behavior charac-
teristics (universalism hypothesis). In contrast to this,
the so-called emic approach (derived from phonemic)
tries to determine cultural socialization influences within
particular cultures (culture-relativism hypothesis). Cor-
responding culture-specific and valid measurement
instruments which are also culture-fair makeit difficult
to really compare cultures. Thus, in more recent
ecological psychological models (e.g., Berry, 1980),
an attempt was made to overcome the dichotomy
between “emic” and “etic” in an integrative conception
(cf. Petzold, 1992, pp. 311-312).
Comparative cultural studies can provide new

recognitions about social—cultural conditions in the
development and nurturance of gifted children and
adolescents because they force us to change our
perspective. This could increase the variety and
variance of nurturing ideas. This is not only of
practical use, but tolerance and understanding of
Other cultures can be increased by cross-cultural
research cooperation (Gardner, 1989).
To avoid or remove undesirable differences in the

developmentof giftedness, both from the competence
and performance points of view, a correspond-
ing knowledge of change is necessary. This grows
from the explanatory knowledge as it is obtained
in experimental or quasi-experimental studies. For
understanding sex-related and other giftedness and
achievement differences, it is insufficient to carry
out quasi-experiments in the social sciences, so that
interdisciplinary research approaches can mediate
furthering knowledge including neuroscientific and
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biological research methods (see chapters 6, 7, and
40 in this volume).

Desiderata in the Research on Giftedness and
Talent

The research on giftedness includes not only basic
scientific research, but also technological and practice-
oriented questions, i.e., tasks of applied giftedness
research. In this context, possibilities for improve-
ment related to the identification and practical
nurturanve of gifted children and adolescents increase
in importance, reflected in the contentstructure of this
handbook.
The applied research of the gifted is more or less based

on reliable recognitions from basic research,e.g., from
the area of experimental psychology. These are, how-
ever, still inadequate or provide, in part, non-uniform
or contradictory results correspondingto the theoretical
explanations. With regard to the “pressure to act”
that practical research often feels from practitioners,
a dilemma often arises: On the one hand, they should
attempt to solve practical problemsin scientific and
serious manner; on the other hand, this is impossible
without adequate basic research andis hard due to the
complexity of many practical fields. This often makes
it necessary to compromise in applied research—also in
the area of giftedness—while scientific methodological
standards dare not be substantially impinged upon.

The model shown in Fig. 9 should clarify important
relationships in research on the gifted and practical
necessities of gifted education. Inasmuch as one con-
siders formal nurturance of the gifted to be a function
of individual personality development, a relationship
exists, as shown in the model, between giftedness
research and practical tasks in the identification and
nurturance of the gifted, including evaluation of iden-
tification and nurturance measures.
A few exemplary research desiderata from the per-

spective of basic vs applied research are provided in the
following (Heller, 1993a).

Deficiencies in the Field ofBasic Research

—Lack of combined approachesof general and differ-
ential psychological perspectives for developing specific
structure and process models for experimental designs in
order to explain achieving excellence, expertise, etc.
—Fewanalyses of the development of metacognition,

generalvs specific knowledgebasesetc.
—Little study of developmental courses of the highly

gifted during the secondhalf of the life span.
—Few system-theoretical analyses of individual and

social componentsin the socialization process.
—Almost nocross-cultural studies in the field of high

ability in order to verify or falsify theories, i.e., for
testing hypotheses of universality.
—Lack of (quasi-)experimental studies aimed at causal
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FIGURE9. Relationship between giftedness research and practical tasks of gifted education.
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analyses, e.g., of gender-specific differences, especially in
the fields of mathematics, sciences and technology.

Deficiencies in the Field ofApplied Research

—Very few multidimensional approaches and sequen-
tial strategies in the diagnosis of highly gifted and
talented children and adolescents.
—Little process diagnosis (complementary to the

so-called “status diagnosis”) in the field of high ability.
—Lackof intervention (and prevention) programsfor

balancing out gender-specific differences in competence
and, aboveall, in performance, especially in the fields of
mathematics, “hard” sciences and technology.
—No metacognitive and general problem-solving

development programs as well as domain-specific
knowledge-based programsfor highly gifted students.
—Lack of evaluation of school programs and extra-

curricular (enrichment vs acceleration) courses for the
gifted and talented youth.
—Lack of expert systems for school psychologists,

school counselors and study advisers in connection with
problemsrelated to high ability.

This list is incomplete and could go on forever, as one
sees from the topics in this handbook. Among others
the following research topics seem important to me with
regard to gifted education.

Desiderata in the Research on Gifted Education

—Development of instruction concepts of talent
didactics; didactic possibilities of differential, i.e.,
talent-oriented, instruction regarding cognitive instruc-
tion/learning contents.
—Curricular development for special academic

courses, special classes or even special high schools for
certain acceleration groups and for enrichment courses
with extracurricular support of the gifted, including
their evaluation (cf. Scriven, 1980, 1983; Wottawa

& Thierau, 1990; Brandtstadter, 1991; Buchanan &
Feldhusen, 1991).
—Longitudinalstudies of the gifted including analyses

of the life environment over a whole life span.
—Study of leisure-time activities of talented adoles-

cents and their influence on personality development.
—Career problems of talented girls and women;

especially in the fields of mathematics, natural sciences
and technology.
—Analyses of metacognition, causal attribution

(achievement motivation) styles, action control, the
self-concept of talented adolescents, including sex-
specific differences and problems, e.g., regarding
situation orientation vs action orientation (Kuhl, 1981,
1987), self evaluation of heuristic abilities (D6rner et
al., 1983).

Problemsin gifted identification and gifted counseling

have to be considered together. In consideration of
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high risk groups, e.g., disabled talented girls or chil-
dren of minority groups, the difficulties of differentiation
in instruction and education require special attention.
Despite a number of useful attempts over the past
few years to identify and support talented children and
adolescents, there is a lack of convincing evidence of the
validity of many techniques, especially those which experts
judge as innovative. Here, requirement-oriented diagnosis
and support concepts (cf. Heller, 1984) could be useful,
especially when theyare linked to recentresults of applied
problem-solving research and knowledge psychology. On
the other hand,possibilities of psychometric identification,
e.g., in the aptitude testing paradigm, have by no means
been exhausted (cf. Trost, 1986). There is often a consid-
erable discrepancy betweentheoretical (multidimensional)
identification and stimulation strategies (see Rost, 1991;
Hany & Heller, 1991; M6nks, 1991). Independent of
such controversies, the following topics for improving
identification and support can be regarded as urgent
(Heller, 1992).

Desiderata in the Research on Gifted Identification
and Counseling

—Advisory aids for talent-orientated education, espe-
cially at preschool and primary school age.
—Advisory concepts for talented students, their par-

ents and teachers.
—Early identification and support of the talented

disabled.
—lIdentification and support of gifted girls (espe-

cially in the fields of mathematics, natural sciences and
technology).

—Identification and support of gifted underachievers.
—Construction of process diagnostic identification

instruments and their validation.
—Construction of domain-specific counseling tests for

talented adolescents.
—Academic stimulation of creativity, in general and

also in specific areas.
—General vs domain-specific thought training pro-

grams.
—Worktraining programs (e.g., for gifted under-

achievers).
—Quasi-experimental intervention studies for coun-

seling and supporting gifted children and adolescents.

Evaluation

The evaluation of gifted education as well as of gifted
identification and counseling takes on two functions,
which are expressed in summative and formative evalu-
ations in the sense of Scriven (1967). The summative
evaluation is directed at measurementsof effects (e.g.,
the effects of various gifted education programs or
intervention effects), the feasibility of the corresponding
measuresis evaluated.



€9

 

 

(1)Goals of the
summer
program:

teaching of facts
fostering scientific
thinking/problem-
solving skills
intellectual
challenge
experience
exchange with
gifted peers

academic and pro-

 

(3)Selection

procedures:

- selection criteria

- decision strategies
- decision instances

 

 

 
 

  

 

fessional decisions   
Ly Admittance
 

 

(2)Psycological
characteristics
 

of the target
population:

intellectual and

creative abilities
scientific, artistic,

musical (problem-

solving) abilities
social competence

task and achieve-

ment motivation

emotionalstability
interests

leisure time

t

 

 

 
 
 

 

 

 

 

 

 

 activities  

(4)Characteristics

of summer

school students:

- cognitive
- motivational

- social

 
 

   

 

   
    

—J

(5)Participant quali-
fication or behav-| _

tor (from teacher (13) Evaluation of

perspective) student select-
, ion/participant

(6)Course content: (10)Student qualification

~ topics selection (3 +4 +5)
2|- task difficulty a 14) Eff ,

E) instruction 3 “ summerschool5 s vanced
°|(7)Framework: (11)Course set-up 3 parvicipation ;
Bl _ * . and organi- © with regard to:

o|- organizational zation © - student progress
oo financial 2 (see 1)

Py (8)Ecological / 4 - student and instru-
= Sane ®3 conditions: 12)Instructor i ctor expectations
~]. environmental ( qualification i, about climate etc.

characteristics and selection (15) Evaluation of
framework

(9)Instructor cha- characteristics

racteristics or be- (6+7 +8)
havior (from stu-

dent perspective)

=

  

S
u
m
m
a
t
i
v
e

e
v
a
l
u
a
t
i
o
n

  
 
 

  
FIGURE10. Evaluation model for a nationwide summergifted program.  Y

I
A
D
I
S
I
A
Y
{
o
S
O
N
S
S
T
P
U
D
S
a
1
d
u
a
p
u
a
J

[
B
A
N
I
I
N
A
I
S



K. A. Heller
 

Theformative evaluationis moreorless directed at the
optimization of nurturance and counseling measures,in
the sense of action research. Since during the model
project, the feedback of relevant evaluation results is
given and effects the treatment, dysfunctions that may
occur can be recognized, systematic errors eliminated
and thus an attempt made to improve the treatment.
Corresponding summative evaluation data at the end
of the (quasi-) experiments can, however, no longer be
interpreted as “independent” judgments. Aslongas the
(formative) evaluation is intended to optimize the treat-
ment, this is no disadvantage. If, however, two or more
treatment concepts or models are to be compared with
regard to their various advantages or disadvantages,
only an independent summative evaluation (without
a formative evaluation) can provide objective results.
Thus, both forms of evaluation complement each
other with regard to their various functions and can
frequently be combined. This not only allowsa scientific
evaluation of treatment results but participants can be
provided with important support during the trial phase
by formative evaluation.

In the area of gifted education and also in the area of
gifted identification and counseling, evaluation studies
with scientific standards are still relatively rare. Also
see Buchanan and Feldhusen (1991) and Callahan in
chapter 34 of this handbook.Till now there has been an
emphasis on casestudies, essay reports or data (collected
by those involvedin the treatment themselves) which can
hardly provide objective judgments. The model shown
in Fig. 10 of the evaluation of a nationwide Summer
Gifted Program (SummerSchool in Germany) exempli-
fies important elements of scientific model evaluation.

Research on Giftedness and Responsibility

Finally, the relationship between research on giftedness
and the individual vs social responsibility will be dis-
cussed from several points of view. The following five
aspects are to be especially emphasized here:

(1) Contributions from research on giftedness to
improving practical considerations in the identification
and nurturing of the development of gifted children
and adolescents. Related questions are the prevention
of individual behavioral problems, social conflicts, inap-
propriate upbringing and educational practices, encour-
aging counseling and intervention for maintaining or
developing learning environments appropriate to vari-
ous types of giftedness. The tasks described here belong
to applied research ongiftedness.

(2) The efficiency of applied research depends on the
quality of basic research which can be seen in other
scientific areas as well. This relationship holds true
for research on giftedness and thus also for practical
nurturance of giftedness. We can name as examples
here innovative approaches from cognitive psychology
or research on expertise. These have both provided
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important impulses for applied areas such as problem-

solving research or practical knowledge acquisition.
(3) The recognition that the development of competence

and knowledge acquisition takes place in social-cultural
contexts has consequences for the research on giftedness.
Theoretically conceived universalities and methodological
demands for validity need to be examined in cross-
cultural research. Above and beyondthis, cross-cultural
and/or cross-national cooperative research projects serve
not only to exchange information and experiences, but
also can be expected to provide the flexibility necessary
through the change in perspectives. The contribution to
peacekeepingefforts is only marginally noted here.

(4) The developmentof a groupofelites in the sense
of elite achievers is a legitimate democratic desire.
This makes for a double responsibility: to the indi-
vidual and to society. The society has a duty to pro-
vide every young person with adequate developmental
and educational opportunities. This is anchored in
most democratic constitutions. This also has a double
meaning: Equalizing of chances as a social component
and equal opportunity as an individual component.
The nation or the society needs to make sure that
equal developmental chances are available to every
young individual, 1.e., also to the gifted. This postulate
includes the necessity of equalizing opportunity in single
instances and also the co-responsibility of socialization
agents (especially parents and teachers). An individual
responsibility grows out of the social responsibility
for individually nurturing educational and upbringing
opportunities. This is a responsibility to actually use
the academic opportunities or nurturing socialization
offers. This individual responsibilityis first related to the
responsibility of each person with regard to his/her own
personality development (developmental psychologists
refer to this as “developmental tasks” in the sense
of Havighurst, 1952), at the same time, however,
the individual’s responsibility to society is also meant
here. This is the individual’s responsibility to make
an appropriate contribution to the social well-being.
There is an expectation that the gifted will generally
be able to contribute more than weaker or handicapped
individuals. This includes contributions to securing a
social net or “human resources” in highly developed
social systems.

(5) Finally a mutual responsibility of society and the
research community exists. This does not question the
freedom of researchers to choose their own topics and
methods,but their responsibility to a society which—dir-
ectly or indirectly—subsidizes their research must be
emphasized. This basic demandis no less important in
the research of giftedness whichis in dangerof isolation
(and not only from scientific community). On the other
hand, researchersin thefield of giftedness have the same
right as other qualified researchers to demand adequate
research conditions, in order to scientifically research
those areas considered desirable or necessary both from
the point of view of basic research andin the practice of
nurturing the gifted.
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Children and adults who manifest exceptional abilities
and obtain superior performances in any field of
human activity are designated by a large vari-
ety of labels. Terms found in the language of
experts aid lay persons alike include “gifted”, “tal-
ented”, “able”, “genius”, “prodigy”, “precocious”,
“excellen’.”, “expert”, “competent” and “proficient”.
Because of their centrality in the literature, the present
chapter will focus on the constructs of giftedness and
talent.

Definitions of giftedness (and talent) abound in
the literature; rare is the textbook without a chapter
devoted t.) a review of existing definitions followed by
a new proposal by its author. Indeed, an entire book
(Sternberg and Davidson, 1986) was published to bring
together many of the more popular definitions and
models o/ the 1980s. So numerousare the definitions
that Stankowski (1978, cited in Davis & Rimm, 1985)
found it necessary to extract a more synthetic view
through 3 classification system in five categories: (a)
after the fact definitions focusing on adult prominent
accomplishments, (b) /Q definitions specifying a par-
ticular threshold score, (c) talent definitions emphasiz-
ing outstanding performancein specific artistic and/or
academic fields, (d) percentage definitions varying
from a generous 20% or more to a strict 3% or
less and (e) creativity definitions stressing original
and productive accomplishments in a particularfield.
These categories are by no means exclusive; many of
the better known definitions and models of the last
twenty or thirty years would belong to more than
one of the above categories. Stankowski’s system
emphasizes the two general components implicitly
or explicitly present in most definitions and models:
(a) a “what is” statement pertaining to the core
nature of the construct, its central or prototypical
elements and (b) a “to whom”or “how many”state-
ment about the size of the population targeted by
the label. These two statements correspond to the
usual distinction, in logic, between the comprehension
of a coricept and its extension; these two compo-
nents will be examined separately in the following
pages.

The Constituents of Giftedness and Talent

As a first step in this discussion of the concepts of
giftedness and talent, here follows a chronological
sample of definitions and models which have beencited
with somewhat more frequencyin the gifted literature of
the last three decades.

Survey ofRecent Definitions and Models

Among the numerousdefinitions published during the
1950s, two have withstood the test of time and appear
regularly in historical surveys of the gifted movement.
First, Witty (1958) considered as gifted any child “whose
performance in a potentially valuable line of human
activity is consistently remarkable” (p. 62). Witty’slist
of “lines” wasfairly extensive and went well beyond the
traditional high IO and academic excellence. DeHaan
& Havighurst (1957) proposed a definition which was
somewhat similar to Witty’s, but specified six domains

of excellence: intellectual ability, creative thinking,
scientific ability, social leadership, mechanical skills
and talents in the fine arts. Tannenbaum noted that
both definitions did not value strictly “skills that are
rewarded for social service of some kind (...) but
included abilities that are personally gratifying to their
possessors and that provide uncommon pleasure to
others” (1983, p. 64).

Inspired by the work of Guilford (1956) and his
Structure of Intellect, Taylor (1967) developed his
Multiple Talent approach as a means to promote the
development of various creative abilities in the class-
room. His pool of six talents, some of them far differ-
ent from those recognized at the time, were labeled:
Academic, Productive thinking, Communicating, Fore-
casting, Decision-making and Planning. He described
them as follows: “the set of talents included one non-
thinking way of reproducing and thereby acquiring
knowledge,plus five thinking waysof actively processing
and working with knowledge in order to acquire it”
(1986, p. 316). This model became the backbone for a
teaching program called Talents Unlimited (Schlichter,
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1986). Taylor subsequently (1986) added three more
talents: Implementing, Humanrelations and Discerning
opportunities.

Probably the most often cited definition appeared in
the U.S. Commissioner of Education’s 1972 report to
the Congress of the United States, commonly called the
Marland Report.

Gifted and talented children are those identified
by professionally qualified persons who by virtue
of outstanding abilities, are capable of high perfor-
mance. These are children whorequire differentiated
educational programs and/or services beyond those
normally provided by the regular school program in
order to realize their contribution to self and society.
Children capable of high performance include those
with demonstrated achievementand/orpotentialabil-
ity in any of the following areas, singly or in com-
bination: (1) general intellectual ability, (2) specific
academic aptitude, (3) creative or productive think-
ing, (4) leadership ability, (5) visual and performing
arts, (6) psychomotorability. It can be assumed that
utilization of these criteria for identification of the
gifted and talented will encompass a minimum of
3-5% of the school population (Marland, 1972, p.
5).

The above definition wasslightly modified a few years
later by the United States Office of Education (see Davis
& Rimm, 1985), mainly by deleting the sixth category
(psychomotor ability). Renzulli (1979) criticized this
definition, specifically the absence of non-intellective
(motivational) factors, the non-parallel nature of the six
categories andfailure byits authors to provide guidance
against misinterpretation and misuse by practitioners.
Reviewing the literature on the determinants of adult
eminencein variousprofessionalfields, Renzulli brought
to the fore what he claimedto be three recurring causal
antecedents of exceptional productive performance;
these becamethe constituent elements of his conception
of giftedness. He synthesized his definition as follows.

Giftedness consists of an interaction among three
basic clusters of human traits—these clusters being
above average general abilities, high levels of task
commitment and highlevels of creativity. Gifted and
talented children are those possessing or capable of
developing this composite set of traits and applying
them to any potential valuable area of human perfor-
mance. Children who manifest, or who are capable of
developing, an interaction among thethree clusters
require a wide variety of educational opportunities
and servicesthat are not ordinarily provided through
regular instructional programs (1979, p. 23).

Overthe years, Renzulli has kept his definition intact,
defending it vigorously (see Renzulli & Owen, 1983;
Renzulli, 1988, 1990) against various criticisms (e.g.,
Borland, 1989; Gagné, 1985; Gross, 1993; Jarrell &
Borland, 1990; Jellen, 1985; Kontos et al., 1983a,
1983b).
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Tannenbaum (1983) proposed a somewhatdifferent
definition. “Keeping in mindthat developed talent exists
only in adults, a proposed definition of giftedness in
children is that it denotes their potential for becoming
critically acclaimed performers or exemplary producers
of ideas in spheres of activity that enhance the moral,
physical, emotional, social, intellectual, or esthetic life
of humanity” (1983, p. 86). Tannenbaum identified five
factors that serve to link promise with adult fulfilment:
(a) superior general intelligence, (b) exceptionalspecial
aptitudes, (c) nonintellective facilitators, (d) environ-
mental influences and (e) chance, or luck. The five
factors combinein a rare blend to produce great perfor-
manceorproductivity” (1986, p. 34). Tannenbaum also
subdivided developed talents into four categories: (a)
scarcity talents comprising those exceptionally inventive
people whoare the architects of major breakthroughsin
their field (e.g., science, medicine, social science and so

forth), (b) surplus talents (mostly in the arts) that con-
tribute to the beauty of our social environment, (c) quota
talents, which refer essentially to specialized high-level
skills—including the traditional professions—needed to
provide goods and services and (d) anomalous talents
which include practical domains of excellence (e.g.,
cooking, gardening), amusing ones(e.g., trapeze artist,
memory expert, speed reader), “extinct” abilities (e.g.,
orator, stone cutter) and even socially disapprovedskills
(e.g., demagoguery, machiavellianism).
One of the more popular taxonomies of abilities

introduced during the last decade is Gardner’s (1983)
theory of multiple intelligences. Each of Gardner’s
intelligences was chosen because it represented a cul-
turally valuable and relatively autonomoussetofskills
for problem-solving, each with an identifiable basis in
the human nervoussystem. Helookedforsigns of their
existence in eight areas, presented here in decreas-
ing order of importance: potential isolation by brain
damage, manifestation in idiots savants or prodigies,
an identifiable core set of operations, a distinctive
developmental history, an evolutionary history, support
from experimental psychological tasks, support from
psychometric findings and susceptibility to encoding in
a symbol system. Gardner identified in this way seven
distinct “intelligences”: the linguistic, the musical, the
logical-mathematical, the spatial, the bodily-kinesthetic,
as well as two personal intelligences: the intrapersonal
and the interpersonal. To each of these intelligences
correspondsa particular type of giftedness.

In contrast with Renzulli, Feldhusen has regularly
made significant and even major modifications to his
conception of giftedness. First, he proposed “that four
major psychological components comprise giftedness:
(1) superior talent and/or ability, (2) a high degree of
motivation, (3) unique self-concept and perceptualchar-
acteristics, and (4) high-level creative capacities. Talents
and abilities are diverse, ranging from the academic and
artistic to the social and vocational”(1985a, p. 180). This
model was soonsignificantly modified as follows: “Our
composite conception of giftedness then includes (a)
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general intellectual ability, (b) positive self-concept,
(c) achievement motivation, and (d) talent ... in
focusing on these four aspects we are asserting that
they constitute ‘principal components’.” (1986, p. 112).
Feldhusen (1992) modified his position again recently.
He presented a much more complex model, which
assumes genetically determined abilities that emerge
precociously. These are nurtured through the impact
of communtity, family and school experiences,as well as
emerging motivation and learning styles and create
a functional knowledge base and metacognitive and
creative skills. This last trio of elements finally produces
various ta ents. He defined talent as “a complex of
aptitudes «r intelligences, learned skills and knowledge
and motivitions—attitudes—dispositions, that predispose
an individual to successes in an occupation, vocation,
profession. art, or business” (p. 5) and giftedness
as “a complex of intelligence(s), aptitudes, talents,
skills, expertise, motivations and creativity that lead
the indivi:tual to productive performance in areas or
domains cr disciplines valued by the culture and time”
(p. 5). Unfortunately, these two definitions overlap
so much that giftedness and talent become almost
synonymous. If giftedness is “a complex of talents”,
does it mean that talents are constituent elements
of giftedness? If both include intelligences, aptitudes,
skills and notivation, where is the difference? If there

is no apparent difference, why take the trouble to
produce two distinct definitions? Feldhusen’s text does
not answerthese questions.

Sternberg, for his part, based his conceptof giftedness
on his triar chic theory ofintelligence (1985) which brings
togethertliree subtheories, as follows.

The componential subtheory specifies the mental
mechanisms responsible for the planning, execution
and evaluation of intelligent behavior. The experi-
ential subtheory further constrains this definition by
regarding as most relevant to the demonstration of
intelligence behavior involving either adjustment to
novelty or automatization of information processing,
or both. The contextual subtheory definesintelligent
behavior as that involving purposive adaptation to,
selecticn of, and shaping of real-world environments
relevarit to one’s life (1986, p. 240).

Sternberg argued that giftedness could take many
forms, cotresponding to different combinations of the
abilities typical of each of the elements of his theory.
In his view, “the triarchic theory implies a notion of
intellectual giftedness that is quite a bit broader than
usual conceptions, event those that take into account
creativity and motivation as well as intelligence” (p.
242). Davidson (1986) defined giftednessasinsight abil-
ity, a complex of three distinct psychological processes
borrowed from Sternberg’s componential subtheory:
selective encoding, selective combination andselective
comparison. She found that measuresof performance on
insight pre’blems discriminated clearly between intellec-
tually bright and average children.

Finally, having described and discussed most of the
above definitions and models, Borland (1989) proposed
his own, which he deemed morefunctionalor practicalin
the context of schooling. “For the purposes of education,
gifted children are those students in a given school or
schooldistrict who are exceptional by virtue of markedly
greater than average potential or ability in somearea of
humanactivity generally considered to be the province
of the educational system and whose exceptionality
engenders special-educational needs that are not being
met adequately by the regular core curriculum” (pp.
32-33).
The above citations and comments demonstrate that

definitions and models of giftedness can incorporate a
large variety of ingredients or componentsandthat there
is little consensusin the field. One common denominator
of these definitions and modelsis their use of the concept
of abilities as a central theme. For some authors,
giftedness correspondsstrictly to intellectual abilities
(e.g., Sternberg, Davidson). Occasionally, these authors
will mention that their definition concerns “intellectual
giftedness” (e.g., Sternberg) implicitly acknowledging
that other types of giftedness are possible; but, most of
the time, these definitions contain no such qualification
of the conceptof giftedness. Some definitions, however,
clearly include a variety of other abilities: leadership
aptitude, physical abilities, artistic abilities (e.g., Witty,
DeHaan and Havighurst, Marland, and Tannenbaum
through his four types of talents). Even thoughhecalls
his variousnativeabilities “intelligences”, Gardner’s tax-
onomybelongsin this second group, since he acknowl-
edged that exact terminology was not a major issue in
his taxonomy. He commented: “Call them all ‘talents’
if you wish; or call them all ‘intelligences’” (Walters
& Gardner, 1986, p. 175). Some definitions include
human characteristics which are clearly outside the
domain of abilities (e.g., Renzulli’s task commitment,
Feldhusen’s self-concept, Tannenbaum’s nonintellective
facilitators and chance factors). Some scholars reserve
the label of “true” giftedness to adult accomplishments
(e.g., Tannenbaum), judging children to manifest only
“potential” giftedness. Some appear to reserve the term
giftedness to a very small number of exceptionally
superior performers or producers of knowledge (e.g.,
Tannenbaum’s description of the adult gifted as “out-
standing contributors to the arts, sciences, letters and
general well-being of fellow humans”: 1986, p. 33);
others clearly mention a somewhatlarger percentage of
the population (e.g., Marland’s 3% to 5%). In fact, most
proponents of models and definitions do not specify the
extension of their concept of giftedness or talent. Some
definitions include the mention of special educational
needs(e.g., Marland, Renzulli, Borland), while most do
not. In a few definitions (e.g., Renzulli, Tannenbaum,
Witty), giftedness is mostly associated with “socially
valued” areas of human endeavor.Finally, most of these
definitions focus on giftedness, without specifying how
it differs, if it does, from talent. For instance, Marland
clearly considers both terms to be synonymous—as do
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most scholars in the field (Gagné, 1985). Tannenbaum
appears to consider giftedness as a potential which
actualizes itself in “developed talents”. Still, his defi-
nition implies that giftedness in adults corresponds to
developed talent, a clear nondifferentiation between
the two concepts. Taylor alone uses the label talent
for his group of abilities; but he does not specify how
these abilities are related to the concept of giftedness.
Concerning the nature of the two central constructs of
giftedness and talent, Gagné (1985, 1991) proposed a
model which attempts to differentiate what types of
abilities could be associated with each of them.

Gagne’s Differentiated Model of Giftedness and
Talent

Gagné’s modelassociates giftedness with natural or non-
systematically developed human abilities, called apti-
tudes and talent with systematically developed abilities
or skills which constitute expertise in a particularfield of
humanactivity. More formally, “Giftedness corresponds
to competencethatis distinctly above average in one or
more domains of human aptitude. Talent corresponds
to performancethatis distinctly above average in one
or more fields of human activity” (1991, p. 66). The
model specifies that the emergence of a_ particular
talent results from the application of one or more
aptitudes to the mastery of knowledgeandskills in that
particular field, mediated by the supportof intrapersonal
(e.g., motivation, self-confidence) and environmental
(e.g., family, school, community) catalysts, as well as
through systematic learning and extensive practice (see
Figure 1).

APTITUDES

Aptitudes are “natural” human abilities; they have their
origin in the genetic structures of the human organism;
they appear and develop more or less spontaneously
and are present in every human being,albeit with a
large range of degrees, thus giving rise to individual
differences. They can be observed in very young children
in the absence of any systematic training or practice.
Whenexercise andpractice are controlled, they explain
a major proportion of individual differences in talented
performances. They are the main explanatory factor for
the exceptional precociousness of children in school, of
young musicians orchessplayers, of athletes whoattain
adult expertise at a very tender age. There has to be
a genetic basis to each of these natural abilities for
them to be defined as “gifts” or aptitudes; it is more
than just having acquired someparticular knowledgeor
skill which will make possible the acquisition of further
knowledge. The main behavioral index for a high degree
of a particular aptitude is easy and rapid learning of
the knowledge and skills governed by that aptitude.
Even though aptitudes have a significant genetic com-
ponent, their growth is by no meanscontrolled solely by
maturational processes; environmentalstimulation plays
an equally important role through daily use and informal
training (e.g., physical conditioning, problem-solving
exercises in school, crosswords, creativity workshops,
voluntary social work and soforth).
The model identifies five aptitude domains: intellec-

tual, creative, socio-affective, sensorimotor and others.
Intellectual aptitudes are by far the better known and
more extensively studied. They could be subdivided
into a few or many subcategories, depending on the
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theoretical system adopted. The identification of a sep-
arate category for creative abilities may not be equally
well received byall scholars, some judging creativity to
be little more than the exercise of intellectual abilities
confronted with a problem-solving situation (Weisberg,
1988), others judging that there are as many creative
abilities as there are fields in which original ideas can
manifesttl:emselves, at least qualitatively (e.g., Perkins,
1981; Runco, 1987). The category was maintained
because there is a fairly large community of scholars
whoare cc1vincedthat there exists “an ability to respond
adaptively to the needs for new approaches and new
products. It is essentially the ability to bring something
new into existence purposefully” (Barron, 1988, p. 80).
Because it is presented as one aptitude category among
others, creativity is given a more modestrole in Gagné’s
modeltha: in some others. Gagné (1985) points out that
creativity is not a key ingredientof talented performance
in many fields (e.g., athletics, musical interpretation,
business a<{ministration, teaching, nursing and so forth).
This position becomes a major point of divergence
between (sagné’s model and Renzulli’s definition in
which creativity is described as an essential component
of giftedn2ss. Similarly, Tannenbaum clearly distin-
guishes “consumers” of knowledge from “producers”
of knowletige, only these last being judged “truly gifted”
(1983, p. 86). He also points out that we may regard
giftedness as “extraordinary promise for productivity or
performarice in areas of work that are publicly prized;it
is not a facility for consuming knowledge in abundance
or at a rapid pace” (p. 89). In direct opposition with
this staten:ent, if there is one characteristic that could
be consid:red common to all domains of aptitude in
Gagné’s model, thus to all gifted persons, it is their
facility and rapidity in acquiring new knowledge and
skills and in generalizing this new knowledgeto adjacent
areas of the domain.

Socio-affective aptitudes have been explored much
less; the mapping of subcategories in this very large
domain is. still quite deficient. A non-exhaustive list
surely includes abilities useful in social intercourse,
empathy or the ability to perceive the points of view
and feelin:zs of others, social influence (e.g., leadership),
manipulation and so forth. Research (see Janos &
Robinson 1985) suggests a clear distinction between
social int: lligence, corresponding to knowledge about
adaptive social behavior, and social behavioritself. It
appearsthat intellectually gifted children demonstrate
precociousnessin socialintelligence, but not necessarily
precocious behavioralabilities in their relationships with
peers anc adults. Sensorimotor aptitudes take many
forms. On the sensory side are all the abilities related
to each of the five senses: the visual acuity of the
marksma, the sound discrimination of the musician,
the odor recognition of the perfume maker, the taste
differentiation of the wine specialist and so forth. On the
motorside: there is speed, endurance, strength, reflexes,
dexterity. balance, etc. The last category, “others”, acts
as an “ex)ansion port” for less recognized and studied

natural abilities (e.g., extra-sensory perception, gift of
healing). Except for the “others” category, there is
incontrovertible evidence concerning the heritability of
the above aptitude categories (Gardner, 1983; Plomin,
1986, 1989). Scarr (1981) stated:

Not only my work but research by manyothersalso
supports the modest conclusion that we are different
from one anotheron both genetic and environmental
bases—not only in intellectual ability but also in
personality, cognitive style, gestural and postural
communication,linguistic style and probably all other
measurable characteristics. I am hard pressed to think
of any aspect of human behavior for which genetic
as well as environmental differences will not explain
part of the variability (pp. 526-527).

Plomin (1989) similarly commented:

The first message of behavioral genetic research
is that genetic influence on individual differences
in behavioral developmentis usually significant and
often substantial. Genetic influence is so ubiquitous
and pervasive in behavior that a shift in emphasisis
warranted: Ask not whatis heritable, ask whatis not

heritable (p. 108).

INTRAPERSONAL CATALYSTS

The modeldistinguishes two types of catalysts: intraper-
sonal and environmental. Intrapersonal catalysts include
human characteristics which are outside the domain
of abilities. The most visible of these catalysts, as
observed by Renzulli, is motivation. But, Renzulli’s
task commitment is only one of the three recognized
consequencesof motivation on behavior; motives initiate
or activate behavior, they direct and guide it and they
maintain it in the presence of obstacles until satisfaction
of the need. At least as important as task commitment
for the developmentof talent is the directional energy,
variously called curiosity, inquisitiveness, specific inter-
ests, or intrinsic motivation (Deci & Ryan, 1985).
Not much appears to be known about the origins of
interests (Schiefele, 1991); but recent research suggests
that vocational interests have a genetic component
(see Plomin, 1986). The third aspect of motivational
energy, initiative, has not been the object of much
study. There also appears to be no research concerning
relationships between these three types of effects of
motives on behavior. For instance, is it possible for
some individuals to show high interest in some area
without the accompanying persistence to pursue that
interest with the commitment and doggedness that
others would apply?
Many other human characteristics, besides motiva-

tion, have been associated in the literature with the
presence of intellectual aptitudes and academic talents
in children and adults. To name but a few, there
are self-confidence, self-esteem, autonomy, locus of
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control, as well as moral judgment, emotional maturity
and general mental health (Janos & Robinson, 1985).
Again, increasing evidence (Plomin, 1989; Bouchard et
al., 1990; Neubauer & Neubauer, 1990) suggests that
personality factors do not escape being underpartial
genetic influence. But, there are some reservations
concerning the causal significance of these personality
characteristics. First, most of the research has focused
on comparisons betweenintellectually gifted (high IQ)
children or adolescents and average age-peers; much
less is known in other aptitude domains. Second,it is
quite clear (see Roedell et al., 1980) that the observed
differences do not explain a very large percentage of the
total variance between groups; within group differences
remain very important. Finally, the causal direction
of influence is not always clear. For instance, does
self-confidence cause talent, by supporting the individual
during his process of skill development,oris it an effect
brought about by the satisfaction of having achieved
competencein afield of talent?

ENVIRONMENTAL CATALYSTS

Environmental catalysts can be subdivided into five
distinct categories: (a) significant persons, (b) significant
physical environments,(c) significant interventions, (d)
significant events and (e) chance. The role of significant
personsis one of the best documented sources of impact
on talent development. Theliterature is replete with
studies about the role of parents, siblings, teachers,
trainers, public figures playing the role of identifica-
tion models and so forth. This role was particularly
emphasized in Bloom’s (1985) study of national leaders
in six talent fields: concert pianists and sculptors in
the arts, mathematicians and research neurologists in
the cognitive domain, olympic swimmers and tennis
players in the psychomotor domain. It also comes out
clearly in interviews with eminent scholars who obtained
the prestigious MacArthur award in the form of “no
strings attached” five-year grants (Cox et al., 1985).
Physical environments are usually taken for granted,
without realizing their significant role. For instance,
children in rural areas or in developing countries often
have less access to environmental resources for talent
development. Even geographical features can play a
significant role: there are few talented downhill skiers
from the tropics or Netherlands,or talented sailors from
landlocked countries.
The category of significant interventions covers com-

munity resources. Many of them do notharborthe label
“gifted or talented program”(e.g., summer camps, math
or science clubs, Saturday art courses, the international
baccalaureate curriculum, selective high schools), but in
fact respond in some degree to enrichment needsfelt
by gifted and talented youngsters. Programs can be
classified along three main dimensions: content, setting,
density. Content refers to the program’sactivities, hope-
fully related to the type of ability being nurtured: aca-

74

demic subjects, artistic activities, athletics, leadership
training, etc. Setting refers to the insertion of enrichment
programs in the regular classroom as compared to
various formsofpart-time or full-time ability grouping.
Density refers to the presence or absence of accelerated
progression (e.g., early entrance, grade skipping,radical
acceleration); it is to be distinguished from curriculum
compacting (Reis, Burns, & Renzulli, 1992) whereby
the more rapid learning remains within the boundaries
of the year’s curriculum; accelerative alternatives may
be introducedto fill the learning space created by the
compacting. The fourth category, significant events,is
related to specific moments in the life of individuals
which havea lasting impacton their vocational decisions,
or on the choice of a non-vocational investment in a
captivating leisure activity or in some form of community
service. This category has been borrowed from Walters
and Gardner’s (1986) “crystallizing experiences”, which
they define as follows.

A crystallizing experience, then, is the overt reac-
tion of an individual to some quality or feature of a
domain; the reaction yields an immediate but also
a long-term change in that individual’s concept of
the domain, his performance in it and his view of
himself... . Only retrospectively, after the individ-
ual’s behaviorin the postcrystallizing period has been
observed,is it possible to single out an experience as
having crystallized ensuing activities (p. 309).

Finally, chance as an environmental catalyst plays a
role which is probably much morecritical than is usually
recognized in the literature, if not in personal testimo-
nies. In fact, only Tannenbaum (1983) has examinedin
some detail the role of chance factors. He mainly pres-
ents Austin’s (1978) hierarchical “quatuor” of chance
factors: (a) the stroke of goodluckfalling upon a passive
recipient, (b) the increased likelihood of being struck
with good fortune through constantactive exploration of
the environment (the Kettering principle), (c) the luck
of being the right person at the right time at the right
place, but having the sagacity to grasp the significance
of an unforeseen event (the Pasteur principle) and (d)
the luck of those with “altamirage,” defined by Austin
as a facility for becoming lucky througha distinctive and
uncommonlifestyle (the Disraeli principle).

TALENTS

No category system could do justice to the immense
variety of talents manifested by children and adults in
all walks of life. They do not only include the more
traditionally mentionedfields of academia (humanities,
social sciences, health sciences, physical sciences, math-
ematics) and thoseof the arts (drama,visual arts, music,
dance, etc.), but also fields which are regarded as less
elitist, like athletics and sports, technology, crafts,
popular entertainment, business and administration and
so forth. The classification systems of fields of talent
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created for the Strong Vocational Interest Inventory
(SVII) is one of the most comprehensive (Campbell,
1977). It is based on Holland’s RIASECsystem of six
basic personality types (Realistic, Investigative, Artistic,
Social, Enterprising, Conventional), to which are associ-
ated 23 basic interest configurations,like agriculture and
mechanics (R), science and medicine (I), music and writ-
ing (A), teaching and social service (S), merchandizing
and public speaking (E) and office practices (C). The
RIASEC ‘ystem serves also to label dozens of more
specific occupations, professional as well as technical.
The SVII’s structure of fields is a more basic way of
organizing talents than Tannenbaum’s fourfold system
(scarcity, surplus, quota and anomalous) mentioned
earlier; in this last case the principle of classification
is only inclirectly related to the nature or content of
the talent. Moreover, Tannenbaum’s categories are
not mutually exclusive, since scarcity talents are but
the more «reative and innovative expressions of quota
talents.
The talent component of Gagné’s modelis totally

compatible with Csikszentmihalyi’s (1988) distinction
between “«lomains” of knowledge and “fields” of human
endeavor. His domains correspond to self-sufficient
areas of knowledge (e.g., physics, literature, music,
sculpture, 2ngineering, history) embeddedin a particu-
lar culture at a given time. The field corresponds to
the social organization of the domain;it designatesall
the individuals who have attained definite competence
or experti‘e in the domain, including those who have
achieved clear eminence; among other things these
people guide the evolution of the domain by acting
as judges cf the creativity and originality of their peers’
productions.

LEARNING, TRAINING AND PRACTICE

This component of the modelillustrates more than the
others the longitudinal dimension of talent development.
The growth of aptitudes and talents can be accounted
for by four developmental processes: (a) maturation,
(b) daily use in problem-solving situations, (c) informal
training aid practice and (d) formal training in a
particular field of activity. The first two processes
directly contribute only to the developmentof aptitudes.
The third process can foster the development of both
aptitudes ind talents; its role in the development of
aptitudes has already been emphasized. In the case
of talent cevelopment, it is quite common to observe
individual: learning by themselves to play a musical
instrumen! or to master a craft or a sport, some
of them ichieving respectable levels of proficiency
and expertise. Moreover, the administrative practice in
some schouls and colleges to offer credit by examination
demonstrz.tes that many individuals can develop their
academic :alents outside formal educational environ-
ments. Sy:tematic and formal training is the usual way

to develop talents in any field, especially when aspiring
to high level proficiency. Granted that many pupils
can go through primary school and even high school
without much studying; but the higher one goes up the
educational ladder, the more effort will be needed to
succeed. The apparentfacility with which very talented
persons perform their skills, be they scientists, artists,
craftspersons or athletes, can easily make us forget the
hundreds and thousands of hours which were necessary
to build progressively that level of talent. And the
higher the talent, the longer the investment in time
and effort. This confirms eloquently Edison’s famous
comment about genius being 1%inspiration and 99%
perspiration!

INTERACTIONS AMONG COMPONENTS

Each component of the model can have an impact on
any of the others and it can be shown that these
relationships are bidirectional. It would not be hard
to find in the research literature support for each
of these relationships. For instance, the link between
intellectual aptitudes and academic interests, namely
that more able students are more intrinsically moti-
vated toward learning activities and school subjects, is
well documented (Deci, Vallerand, Pelletier, & Ryan,
1991). Conversely, there is frequent mention—yetlittle
research—that some interests emerge from satisfying
exercise of one’s aptitudesin a particular field of talent.
As Bloom said: “We believe an individual tendsto like
those activities which he believes he has done or can
do successfully” (1976, p. 78). Concerning relationships
between intrapersonal and environmentalcatalysts,it is
recognized that parents (or teachers) will tend to be
more attracted and give more support to youngsters
who manifest intense interest and motivation in their
field of talent. Again, the inverse causal relationship
is equally plausible: support by parents can have an
impact on the motivation and persistence of people
actively pursuing excellence in a particular field of
talent, as Bloom’s (1985) study mentioned above has
clearly shown. Most pairings could in the same way be
documented with appropriate empirical studies.

Otherforms of relationships between the components
can be mentioned onlybriefly here (see Gagné, 1991, for
more detail). First, relationships between aptitudes and
talents are co-univocal; it means that a given aptitude
can contribute to the development of many different
talents; conversely, any talent can draw its underlying
abilities from more than one aptitude domain. Second,
in direct opposition to Renzulli’s three-ring conception
of giftedness, Gagné maintains that no aptitude can
be considered a prerequisite for the emergence of
every talented behavior. For instance, above average
intellectual abilities are not essential to attain a fairly
high level of excellence in many fields of talent (e.g.,
athletics, crafts, arts); yet, they might be required for
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emergence among the most exemplary performersin a
field. Similarly, creative abilities do not always play a
central role. As Gagné (1991) argued:

What about celebrated athletes, whose accom-
plishments make international headlines; musicians
of international repute; teachers or professors who
have positively influenced their students; and many
others who have attained a certain prominence,
if not absolute renown, by means of interpretive
performances or other skills, and not principally
through creative aptitudes? (pp. 69-70).

Third, by definition, a talented personis also gifted,
but a gifted person might not be talented, as evi-
denced by underachieving gifted youngsters. Finally,
two persons can call upon different components to
attain an identical level of talent. Some youngsters
can cruise along in high school without any studying,
little motivation and minimal parental support, if they
have veryhigh intellectual abilities. Friends in the same
class might achieve at the same level, but they would
have to make upfor a lowerlevel of native intellectual
abilities with greater motivation, harder work and/or
moreintensive environmental support.

GAGNE’S MODELIN HISTORICAL PERSPECTIVE

A close examination of the definitions sampled at the
beginning of the chapter clearly shows that Gagné’s
model is not radically different from many of them.
In fact, is is foreshadowed in many expressions used
by their authors, especially the distinction between
potentialities and their eventual confirmation in “devel-
oped” or fully-fledged abilities and skills. Marland’s
“those with demonstrated achievement and/or potential
ability”, Renzulli’s “those possessing or capable of
developing this composite set of traits and applying
them to any potential valuable area of human perfor-
mance”, or Tannenbaum’s “their potential for becoming
critically acclaimed performers or exemplary producers”
represent clear examples of such a distinction.It is also
encountered in most discussions of the characteristics
of gifted and talented persons. For instance, Renzulli
(1979) criticized Marland’s categories as follows:

Twoof the six categories (specific academic apti-
tudes and visual and performingarts) call attention
to fields of human endeavoror general performance
areas in which talents and abilities are manifested.
The remaining four categories are more nearly pro-
cesses that can be bought[sic] to bear on performance
areas” (1979, p. 7).

In this text Renzulli was in fact arguing for a dif-
ferentiation between two of Gagné’s fields of talents
and four of his aptitude domains: general intellectual
ability (intellectual aptitudes), creative and productive
thinking (creative aptitudes), leadership ability (part
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of his socio-affective domain) and psychomotorability
(part of his sensorimotor domain). Scholars have thus
been struggling for some time with this duality of
notions. One major hurdle to a more general acceptance
of a distinction between natural and developedabilities
before the 1980s was the “political incorrectness” of
acknowledging the existence of “natural” abilities which
had a genetic origin and, consequently, the partial
hereditary foundation of observedindividual differences
amongchildren and adults. In other words, the reigning
environmentalism of the 1960s and 1970s totally refused
to accept the existence of inequalities that could not
be corrected by any form of social intervention. The
weight of the evidence finally succeeded in bringing
about a more objective view of the respective roles
of nature and nurture in the development of human
abilities, predispositions andtraits.

Comments

It is time to examine someofthe discrepancies signaled
earlier between the definitions and models sampled.
These will be discussed on logical grounds as well as in
the light of Gagné’s differentiated model of giftedness
and talent.

GIFTEDNESS, TALENT AND ADULT
ACHIEVEMENT

Somedefinitions and models of giftedness state, either
explicitly or implicitly, that “true” giftedness is restricted
to adult achievements; this corresponds to Stankowski’s
first category mentioned earlier. This tendency appears
not only in Tannenbaum’s “keeping in mind that devel-
oped talent exists only in adults”, but also in the fact
that most examples of gifted behavior describe the
extraordinary accomplishments of historical figures in
science (Einstein, Freud), arts (Mozart, Picasso), or
the humanities (Kant, Gandhi). The impression one
gets is that children manifest only “potential gifted-
ness”. Tannenbaum (1986) even says it explicitly in
the following passages: “Children who are identified
as potentially gifted” (p. 33), “because it excludes too
many children who may growupto be gifted” (p. 33)
and “factors that link promise with adult fulfillment”
(p.34). “Potential giftedness” is totally irreconciliable
with Gagné’s model. In the model, potentialis giftedness
in the sense that aptitudes, even though measured as
performancesontests of (intellectual, creative, social,
or physical) abilities, represent existing natural abili-
ties which are called upon by an individual aspiring
to master the skills of a particular field of talent.
In fact, giftedness is potential talent, whether it is
observed in children or adults. As defined by Gagné,
giftedness can be observed in very young children,
as well as in adolescents and adults, as long as the



Constructs and Models Pertaining to Exceptional Human Abilities
 

term refers to the natural, partly inborn, abilities of
individuals.

Talent itself can appear at a very early age, as
confirmed by various forms of precociousness in school
learning, acts and athletics. But, the developedskills of
the talented usually manifest themselves from adoles-
cence onward. Consequently, following Gagné’s differ-
entiated miodel, the adult accomplishments of eminent
figures in any field should be labeled talents insofar as
the products of their developed skills are the reason
for their eminence; these individuals would represent
instances cf exceptional talent. Their giftedness would
be implicit y recognized throughtheir talents. Unfortu-

nately, the label talent is rarely used in the case of extra-
ordinary accomplishments. One possible reason might
be an implicit hierarchy between the two terms in the
mind of somescholars: giftedness would correspond to a
superiorlevel of abilities. Some have explicitly proposed
such a dist nction: Robeck (1968) applied the wordtal-
ented to individuals with IQs in the 130-145 range, while
IQs ranginz from 145 to 160 received the label gifted.
Similarly, ‘vhen laypersons were asked to describe the
difference they perceived between being gifted and
being talented, some argued that giftedness was more
exceptiona, less commonthan talent (Gagné, Motard,
& Bélange:, 1991). It is hard to assess how widespread
this implicit, almost unconscious,vertical distinction is;
but it can substantially affect the understanding and
acceptance of Gagné’s differentiated model.

GIFTEDN?:iSS, TALENT AND INTELLIGENCE

By proposing five general domains of giftedness,
Gagné’s model radically differs from all models and
definitions which restrict giftedness to cognitive abil-
ities (Stankowski’s second category). Such restricted
definitions abound, going back to Terman’s in the
1920s. Two have already been described: Sternberg’s
triarchic theory and Davidson’s insight “subtheory”;
two more .ppeared in Sternberg and Davidson’s (1986)
book. Jackson and Butterfield (1986) proposed an
apparently large and encompassing definition of gifted
performanie: “A gifted child is one who demonstrates
excellent j»erformance on any task of practical value
or theoretical interest” (p. 155), adding that they saw
“no reasor to exclude from our definition skills that
are predoriinantly physical, artistic, or interpersonal”
(p. 155). But, they went on to explain these per-
formances strictly in terms of cognitive constructs:
cognitive efficiency, knowledge base, strategy use and
metacognition. Borkowski and Peck (1986) described
a very similar explanatory model of gifted behavior,
based on the Campione—Brown model ofintelligence
(Campione & Brown, 1978). It posits two hierarchical
levels of intellectual processing, namely an elementary
architecturul level of perceptual efficiency and a higher
executive |2vel calling upon a knowledge base, a set

of strategies for learning and problem solving and a
metacognitive component.

All these strictly cognitive models of giftedness would
be totally compatible with Gagné’s modelif they speci-
fied that they attempt to circumscribe intellectual gift-
edness. Unfortunately, it is not always clear that their
concept of giftedness allows for other forms of natural
abilities besides intelligence. As soon as one accepts
to associate giftedness with natural abilities, it should
follow “naturally” to recognize that these abilities extend
well beyond the cognitive domain. If we disregard their
name, Gardner’s seven “intelligences” correspond to
such a list of natural abilities, the more so when taking
into account their eight selection criteria. It can be
seen that they are closely related to Gagné’s apti-
tude domains. Gardner’s linguistic, spatial and logical-
mathematical intelligences would all become subcat-
egories of Gagné’s intellectual aptitudes domain; the
musical and bodily-kinesthetic intelligences wouldfall in
his sensorimotor domain; the two personalintelligences
(intra/inter) would become subcategories within his
socio-affective domain.In short, if intellectual giftedness
is but one form of giftedness, then the general concept
of giftedness must be defined in such a way as to
include all manifestations of giftedness in all domains
of human behavior. A reduction of giftedness to superior
intelligence is identical to a reduction of human abilities
to intellectual ones, as so many scholars have done
in psychology and education (e.g., Lohman, 1989;
Horn, 1976; Guilford, 1985). One wonders if this
“cognocentrism” might not be an indirect form ofelit-
ism: could non-intellectual abilities be overshadowed,
sometimes even ignored, because they are feli—more
than judged—to beless noble than intellectual ones?

GIFTEDNESS, TALENT AND JURISDICTIONS

According to Davis and Rimm (1985), the United States
Office of Education decided to remove psychomotor
ability from the list of performance domains because
“artistic psychomotor talents (for example, dancing,
mime) could be included under performing arts, and
athletically gifted students are already very well pro-
vided for” (p. 11). This was an unfortunate decision
from the point of view of the defining process. Gen-
eral definitions of concepts should never be limited
or influenced by practical or political considerations.
Definitions and applications are two distinct operations.
Program conceptors could well decide to consider and
implement only certain aspects of a broadly defined
concept; there is no need for a procrustean modification
of the definition to makeit fit a particular context. In
a similar fashion, Borland (1989) specified that gifted
children had to demonstrate their superior ability “in
some area of human activity generally considered to
be the province of the educational system” (p. 33).
To be completely fair, it must be pointed out that
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Borland qualified his definition by stating at the outset
“for the purposes of education”. Still, it would have
been preferable first to define the full concept of
giftedness, then to specify which subpopulation would
be considered in a particular context. For example, it
is quite easy to specify that a given program addresses
the special needs of the subgroup of mathematically
talented youths, as Julian Stanley did in the Study of
Mathematically Precocious Youth (Stanley et al., 1974);
there is no need torestrictively define the talented as
those who manifest mathematicalabilities.

Borland’s restricted definition evolved from hiscriti-
cism of “disjunctive multitrait” definitions of giftdeness
(e.g., Gagné, Gardner, Marland, Witty), which he
found difficult to operationalize because they generated
numerous subgroups of gifted children. “One need
only imagine the complexity of the identification and
programming plan that would have to be putinto effect
in a schooldistrict” (1989, p. 12). This argumentraisesat
least two objections. First, the complexity of a problem
should never be an argumentto abstain from addressing
it; most problems our technological societies now face
are very complex indeed (e.g., environmental issues,
internationaltrade accords, civil wars and other disputes
between nations); should we decide notto address them
for such a reason? Second, some schoolboards have
succeeded in offering a large variety of services that
cater to the needs of diverse groups of gifted and
talented youngsters: special high school programs in
science, literature, foreign languages, etc.; programs
or special schools in fine arts, drama, dancing; music
conservatories; special schedules for those active in ath-
letics; and so forth. Thediversity in available responsesis
there; schoolboards can draw from longlistof efficient
and successful programs (see Juntune, 1986). In short,
disjunctive multitrait definitions need not be an obstacle
to effective programming; on the contrary, they open
the door to more adequate and specific responses to the
particular educational needsof the diverse subcategories
within the population of gifted and talented children and
youths.

GIFTEDNESS, TALENT AND PERSONALITY

Many scholars introduce in their definitions “non-
ability” or personality factors; recall Renzulli’s task
commitment, Tannenbaum’s nonintellective facilitators,
Feldhusen’s self-concept and achievement motivation.
These characteristics are referred to in the scientific
literature by various labels: tendencies, predispositions,
traits, temperaments, drives, motives, etc. Should such
elements be part of a definition of giftedness or
talent? Definitions of concepts focus essentially on
their constituent elements; descriptions of concepts and
constructs can include more peripheric information. If
we accept that the core of the giftedness concept is
natural abilities, then we must exclude all non-ability
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characteristics. Indeed, intellectual giftedness will be
assigned as a label if a person demonstrates—through
an IQ test or any appropriate measure of intellectual
functioning—intellectual competence whichis markedly
above average; no other criterion is necessary for the
label to be correctly ascribed. It follows that any

underachieving pupil who obtains an IQ of 130 or more
should be consideredgifted, even if that pupil displays no
school motivation whatsoever, low self-esteem, a total
absence of confidence and autonomy,etc. The IQ alone
is sufficient evidenceofintellectual giftedness. Similarly,
if adults are assessed as to their physical condition and
show superior strength, or endurance on a treadmill,
or flexibility, they should be recognized as physically
gifted, even if they had never practiced any sport
or athletic activity, showed no interest whatsoever in
such pursuits and suffered from major personal and/or
social inadaptations. The superior natural ability is
giftedness and nothing else is needed for the label to
be appropriate.

Is the situation different in the case of talents? Not
at all; the same distinction holds between definitions of
talent as opposed to descriptions of talented persons.If
weaccept that talent correspondsto “performancethatis
distinctly above average in one or morefields of human
activity” (Gagné, 1991, p. 66), then only the constituent
elements of that performance, namely the developed
abilities and skills, belong in the definition itself. Talent
in piano playing is nothing but a level of performance
that is distinctly above average; academic talent is
nothing but a level of achievement that is distinctly
aboveaverage; talent in swimmingis nothing buta level
of performance that is distinctly above average; and so
forth. No doubt that talented persons in a given field
exhibit some personal characteristics that differentiate
them somewhat—on average—from those whoareless
talented in that field; hundreds of such comparative
studies have shownstatistically significant differences
on a large inventory of personality constructs (see Janos
& Robinson, 1985). But, these characteristics are not

constituents of the talented performance; they mayact as
contributors, facilitators or catalysts in the development
of talent, or appear and develop as a result of the
talented performance. Talent development requires the
supportof these facilitators, probably the moresoif the
person aspires to a very high level of talented perfor-
mance, but they are not componentsof thetalentitself.
Among the elements in Gagné’s model, only aptitudes
comeclose to being constituents of talents, insofar as the
developedskills result from the systematic training and
exercise of natural abilities in a specific and restricted
context. The musician’s dexterity on the keyboard, the
neurosurgeon’s dexterity when operating, the dexterity
of the potter or that of the graphic artist, all have their
Origin in a more general psychomotoraptitude. There
is a proximity of nature between aptitudes and talents
which is not found between catalysts and talents. Still,
there remains a difference in kind between natural
abilities and developed skills, a difference clear enough
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to becomethe foundationof the distinction betweengifts
and talents in Gagné’s model.
The description of Gagné’s aptitudes and cata-

lysts as contributors to talent development resembles
Tannenbai.m’s presentation of the components of his
star model as “five psychological and social linkages
between promise and fulfillment” (1986, p. 34). If they
act as linkges (Gagné’s catalysts?), then none of them
should be a constituent element of either “promise”
(Gagné’s aptitudes?) or “fulfillment” (Gagné’s talents?).
In fact, two of them—general intellectual ability and
special abilities—are clearly described by Tannenbaum
as intellectual aptitudes (general vs specific). The logical
problem i: that they cannot be at the same time
constituents of the “promise” and linkages between
promise and fulfillment. Apart from this problem
in the structural organization of its components,
Tannenbaum’s model presents manyclose similarities
with Gagni’s differentiated model of giftedness and
talent.

GIFTEDNI:SS, TALENT AND SPECIAL
EDUCATIONAL NEEDS

Marland’s definition specifies that gifted children
“require citfferentiated educational programs and/or
services beyond those normally provided by the regu-
lar school program”; both Renzulli’s and Borland’s
definitions also include a very similar remark about
gifted children’s special educational needs and the
imperfect r2sponse of the regular curriculum. This type
of informa:ion should not be included in a definition of
giftedness andtalent for the same reason that personality
factors were excluded: special educational needs are
not constituent elements of either giftedness or talent.
Moreover, this characteristic applies only to children.
Such exclusion is not meant in any way to negate or
attenuate their relevance and importance in the context
of providiny: for the maximal developmentof each child’s
aptitudes and personality. It simply means that such
needs should be introduced as part of descriptions of
gifted child:‘en, but outside the definition of the concepts
of giftedne‘s and talent.

GIFTEDNE'SS, TALENT AND VALUES

Somedefinitions, mostly the disjunctive multitrait ones,
call upon a value system to specify what types of superior
performances will be labeled gifted or talented. For
instance, Witty (1958) spoke of “potentially valuable
lines of hunian activity”, while Jackson and Butterfield
(1986) used the much broader expression “any task of
practical value or theoretical interest”. Tannenbaum
(1983) was probably the most explicit. First, he circum-
scribed giftedness to “spheres of activity that enhance
the moral, physical, emotional, social, intellectual, or
aesthetic life of humanity”. Then, he introduced the four

categoriesof talents already described(scarcity, surplus,
quota and anomalous). It is a very hierarchical system,
with scarcity and surplus talents—judged equally valu-
able—at the top and anomaloustalents at the bottom.
When confronted with the definition, this taxonomy
raises a few questions. Forinstance,if gifted (talented?)
adults must become “critically acclaimed performers
or exemplary producers of ideas”, will these labels
be restricted to those few exceptional individuals who
are recognized as membersof the scarcity and surplus
categories? What becomes then of the talented in the
two other categories? Will they be considered “just”tal-
ented, but not gifted, thus confirming our earlier hypo-
thesis about a possible hierarchical relationship between
the two terms? Moreover,if giftedness must appear in
“spheres that enhance the moral .. . life of humanity”,
what happens to “anomalous” talents, which include
“socially disapproved skills such as wily interpersonal
behavior and demagoguery” (1986, p. 25). Are these
to be labeled talents but not gifts? Values also creep
up in less explicit ways. As mentioned earlier, scholars
who chooseall their examples in certain fields of human
endeavor, usually the sciences, the arts and the human-
ities—the noble ones—areindirectly creating a hierarchy
between these more desirable or highly valued talents
and other less desirable ones (e.g., technology, popular
arts, athletics and sports, business and administration).
The preceding discussion brings forth some of the

problems generated by the introduction of values in
the definition of gifts and talents. First, there is a
logical problem similar to the one mentioned above in
relation with jurisdictions, namely a confusion between
definitions and applications. It was said that definitions
should not be modified to take into account practical
or political problems; what should be doneis to select
those aspects of the definition which are applicable to
a particular context. The problem hereis identical. The
value system should not appearas part of the definition
of gifts and talents, but be brought up instead when
discussing which particular gifts and talents should be
fostered and nurtured by the schools or the community.
Modifying the definition to make it congruent with the
values of a particular culture or societal subgroup is
analogous to censure. Second, the value systemsusually
proposed definitely have an elitist flavor, inasmuch that
they introduce a ranking of talents more congruent with
the values of a certain intellectual elite, with science and
arts near the top of the scale and everythingelse at a
lower level (as is the case with Tannenbaum’s quota
and anomalous talents). These hierarchies only give
lip service to more popular talents, like rock music,
athletics and sports, crafts and trades, homeactivities
(cooking, gardening, renovating, interior decorating,
sewing and so forth). Why do scholars rarely describe
the talents of popular singing stars, athletes in sports,
talented landscape gardeners, chefs, teachers and so
forth? Why analyze the lives of music composers much
more frequently than those of talented performers? Why
mention only the doctors who invent new techniquesor
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do research and never those who excel in diagnosing,
in performing surgery, or in their socioaffective rapport
with patients? Why never give examples of successful
entrepreneurs, effective administrators, proficient sales-
persons and so forth? Whyputaside the excellence of a
top notch auto mechanic,a superiorelectrician, or a very
talented social worker? A more “democratic” approach
to the categorization of talent fields would undoubtedly
allow many moreindividuals to feel that they deserve the
label “talented”, that it is not the exclusive preserve of
a small group of moreprestigious fields or subfields of
humanactivity.

Finally, the inclusion of a value system automatically
implies the exclusion of “socially reprehensible” gifts
or talents. Does it mean that the sexual abilities of
a Don Giovanni or a geisha, the social abilities of a
Machiavelli or a con artist, the intellectual abilities of
a Mafia leader or a successful drug dealer cannot be
labeled gifts or talents? Negating their existence does
not prevent them existing by any means. They can even
be the object of much praise and respect in certain
subcultures. There exist many areas of the underworld
in which individual differences in ability can manifest
themselves: pickpockets, counterfeit artists, robbers,
swindlers, assassins, etc. The dexterity of a very talented
pickpocketis no less a superior humanability than that
of a talented neurosurgeon! Both should be considered
equally talentedin their respective fields. Similarly, how
can we not acknowledge the superior intellectual and
social abilities of dictators like Hitler, Stalin, Fidel
Castro, Mobutu Sese Seko and so many others who
succeeded in maintaining for years their power over
their fellow citizens. Talent is a distinctly superior
performance no matter what the field of activity is.
Giftedness is superior natural abilities whichever way
they will be developed, in the same way that a knife
remains a knife whether it is used to cut bread or
maim people. A value system is most useful to help
us decide which talents we will promote and foster, but
not to define their nature and extension to domains and
fields of humanactivity.

In summary, it has been shownthat the concepts of
giftedness and talent can be clearly differentiated by
grouping under the term giftedness the large diversity
of natural abilities or aptitudes (intellectual, creative,
socioaffective, sensorimotor, others) that humans from
every culture manifest to varying degrees; the concept
of talent encompasses for his part the complexes of
developed skills that characterize the hundreds of areas
of human activity in such larger fields as technology,
crafts, science, arts, social service, athletics, business
and so forth. It has been argued that the comprehension
of both concepts is restricted to these two types of
abilities. Definitions should thus exclude reference to
any other descriptive characteristics, whether they be
personality traits, special educational needsorparticular
values. These do not belong to the definitions of the
concepts, but to more general descriptions of gifted and!
talented persons.
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The Extension of Giftedness and Talent

The extension of a concept can be understood in two
different ways. The more common meaning refers to
the demarcation between the central constituents of
a concept and other more peripheric elements which
appear to be closer to the central constituents of
another concept. This first meaning has already been
addressed “extensively” in the preceding pages. The
second meaning ensues from the normative nature of the
concepts of giftedness and talent, whichis given concrete
expression by the words “distinctly above average”
in Gagné’s definitions of both concepts. Still, this
expression is not very precise because ofits qualitative
vocabulary; its quantitative operationalization directly
addresses the problem of the prevalence of gifted and
talented individuals within the general population. In
other words, it corresponds to a search for the lower
boundthreshold between those who do not qualify to
be labeled as gifted or talented and those who do.

This is one of the most important questions in the
field of gifted education. Not only is it among thefirst
questions asked by media people and laypersons, but
it also has a major practical impact through its role
in the identification process: it determines the size of
the subgroup who will benefit from any enrichment
activities offered in the school. Strangely, in contrast
with its presence among the main interrogations of the
population, the question of prevalence has been among
the least discussed by specialists in the field. Indeed,
only Marland’s definition among those described at
the beginning of this chapter specified a prevalence
estimate. Gagné (in press) observed that it is rarely
discussed in textbooks; usually, one finds mention of
the two most frequent cutoff scores: an IQ of 130 for
intellectual giftedness and a percentile of 95 for academic
achievement, both placing prevalence at 2% to 5%,
like Marland did. Sometimes, much more “generous”
thresholds are proposed. For instance, Renzulli (1986)
stated that the Talent Pools of his Revolving Door
Identification Model should include at least 15% to 20%
of an average school’s population. In the United States
of America, state norms follow the more restrictive

tendency of a 5%ceiling (Mitchell, 1988).
If explicit positions are rare on the subject of preva-

lence, implicit ones abound, mainly through the identifi-
cation procedures adopted by program planners, school
administrators and researchers. Laypersons also have
their own opinions on the subject. In the only existing
survey on the prevalence estimates of laypersons, Gagné
et al. (in press) asked a heterogeneous sample of adults
to quantify their perceptions of prevalence; onehalf of
the sample was queried about “gifted” individuals, while
the other half received the “talented” version of the
question. Estimates ranged from 1% to 99%in both
cases, with respective means of 19% and 36%for the
gifted and talented versions, but with very large standard
deviations of 18% and 30%. Three things stand out from
these results: (a) there is a large diversity of opinions
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amonglaypersonsin termsof their perceived prevalence
of gifted and talented individuals, (b) a majority of
these popular estimates are higher than even the most
generousvalues advancedbyprofessionals and (c) there
is a very significant discrepancy between estimates for
gifted as comparedto talented persons.

The Problem ofthe Threshold

The main obstacle to a more specific and consensual
position on the subject of prevalence is undoubtedly the
arbitrariness of any cutoff point placed on a continuous
score distribution to mark the “end” of normalabilities
and the “beginning”of gifted or talented performance.
As Gagné(in press) comments:

To be sure nobody questions the talent of the
top 1% in a population nor the fact that being
just a bit above average—below the upper third
for instance—is not sufficient to be recognized as
gifted or talented. But, between these clear marks
lies a large grey zone of disputable performances;
the morestrict or selective one will be, the higher
the threshold will be placed.

How can this threshold be targeted more precisely
within that large grey zone? Could additional cri-
teria help pinpoint with more precision the thresh-
old’s position, for instance special educational needs
or obser\ed performance in an enrichment program?
Such an approach brings forth the same logical problem
already mentioned in connection with the comprehen-
sion of the concepts: scholars relying on such criteria
would no longer be assessing the prevalence of gifted
or talented persons per se, but of “gifted or talented
persons with special educational needs”, or “gifted and
talented persons who benefit from special enrichment
activities". Even if there was no such logical hurdle,
other problems would restrict the usefulness of these
additional criteria. For instance, the criterion of special
enrichment needs, seen from the viewpoint of the
potential beneficiaries, is not perfectly correlated with
the level of intellectual (or other) abilities: personal
observations and testimonies from program coordina-
tors indicate that many children and adolescents who
test in the top 5% of the population would consider
themselves perfectly satisfied with the regular school
curriculum. Moreover, a significant proportion of high
IQ adolescents deliberately choose notto participate in
local enri:-hment programs. The motivesare diversified:
it might be that their friends are not participating, or
that thei intellectual curiosity is not very high, or
that they are put off by the heavier work load, or
whatever Similarly, playing with the contents of an
enrichment intervention can significantly modify the
percentaze of those who would benefit from it. For
instance, grade skipping is undoubtedly applicable to

a smaller percentage of pupils than the offer of a
parallel curriculum in five years instead of six; because
of its suddenness, the grade skipping would representa
greater challenge than the same gain of one year spread
over the six years or so of elementary schooling.
These criticisms do not mean that suchcriteria are

useless; on the contrary, they can be quite helpful in
determining how many gifted and talented children
would benefit from particular resources. Unfortunately,
little research has been done on this particular subject.
In fact, only one study was found that addressed
this question empirically, comparing two “levels” of
gifted children in terms of their performance in an
enrichment program. Reis and Renzulli (1982) selected
two groups of elementary school pupils to participate in
enrichmentactivities; membersofthe first group scored
in the top 5% on standardizedtests of intelligence and
achievement, while those in the second group scored
from 10 to 15 percentile points below the top 5%. At
the end of the program, judges independently assessed
student products through a double-blind procedure. No
significant difference in the quality of the products was
observed between the two groups. The authors used
these results as a case for a broadened conception of
giftedness. Such thought provoking studies should be
replicated with other forms of enrichmentactivities.
Still, its results remain open to at least one alternative
interpretation. Since the program’s activities consisted
of Type III personal projects, it could be argued
that all children chose a project more in accordance
with their personal cognitive strengths, strengths not
differentially assessed by the more global selection
criteria. If this was the case, the study would rather
support a diversification of assessment measures than
a lowering of the threshold on moreglobalidentifica-
tion instruments. Even in the absenceof an alternative
interpretation of the results, this study should not lead
to the broadened conception of giftedness proposed
by its authors: the logical hurdle remains. The results
should simply indicate that that particular program
of enrichment activities was not specific to intellec-
tually gifted children, as restrictively defined in that
particular American state. Otherwise, the extension
of the giftedness and talent concepts would become
overly dependent on the fluctuating results of studies
similar to the one described above. It seemspreferable
to adopt a definition that is as logically sound as
possible and then examine empirically to what extent
various enrichment activities specifically benefit the
population so defined.
The above discussion demonstrates that there is no

simple empirical solution to the problem of threshold;
it suggests that the narrowing of the grey zone should
be addressed logically. Since the problem has been
presented as a search for a lower bound threshold,
then the cutoff point must be placed as close as possible
to the mean. The lowest point for an “above average
category” correspondsto a score just beyondthelimits
of the confidence interval of an average score, in other
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words a score reliably above average. For instance,
IO tests and standardized achievement tests, which
are probably the most reliable among the instruments
used to identify gifted and talented children, have 95%
confidence intervals ranging from onethird to onehalf
of a standard deviation (see Sattler, 1988). On the other
hand, the concepts of giftedness and talent designate
a subpopulation with characteristics that are distinctly
different from those of average ability children and
adults. So, using as a criterion the “beginning” of the
above average category would unduly dilute the meaning
of both concepts. This is why the adverb “distinctly” is
important in Gagné’s definitions. A convenient point
which would satisfy these considerations is the +1
standard deviation, at the same time close enough to
the mean to encompass a fair group of children or
adults, namely approximately 15% of the population
and far enough from the meanto save the normatively
selective meaning of both concepts. Consideringfinally
the omnipresence of measurement errors and the fact
that these should not penalize the subjects, a threshold
zone similar to a confidence interval should be used
instead of a cutoff point. It follows from these remarks
that an appropriate threshold zone betweenthegifted or
talented and the general population could be described
as “the top 15-20%of the population”.

Onepossible barrier to a more general acceptance of
such a low threshold for giftedness and talent might be
the reluctance of many professionals to lump together
the more “commonly” gifted at the lower end of the
range with those few who show exceptional precocity.
If it was more generally recognized that there are levels
within the population of gifted and talented persons,
then it might be easier to accept a more generous
lower bound threshold than the 3-5% modal cutoff.
It is not that levels have never been proposed in the
past (see Robeck, 1968) or even recently (see Chapter
25 by Miraca Gross in this handbook). It is more a
problem of lack of consensus within the field concerning
the numberof levels to introduce, their position on a
continuous score distribution, as well as the labels to
attribute to each of them. Because. the establishment
of levels within the gifted/talented population is subject
to the same problems discussed above with regard to
the lower boundthreshold, the solution proposed here
builds on that lower bound threshold, simply extending
the series of standard deviations toward the extreme
of the normaldistribution. The quantitative categories
described in Table 1 include a specific threshold zone
between each level. Beyond the +4 S.D. threshold,
the prevalence becomes so small (1 in 50,000) that
no further divisions are necessary. The general terms
“gifted” or “talented” would describe the whole range;
when referring to the lowerlevel exclusively, the term
“basically” gifted/talented would be used. There would
be numerous advantages to using such quantitative sub-
categories within the gifted/talented population. They
would increase the precision in the sampling of subjects
for research or service purposes; they would bring a
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TABLE1

Subcategories within the gifted/talented population

Label S.D. IQ equiv. Yo ratio

Basically +1 + 112/115 15-20% 1 in 5 or 6
Moderately +2 + 125/130 24% 1 in 35 (+ 10)
Highly +3 + 140/145 .001-.003% lin  600(+ 300)
Extremely +4 + 155/160 + .00002% 1 in 500 000 (+ 10 000)
 

more efficient targeting of enrichmentactivities aimed
at specific subpopulations; they would also greatly
facilitate comparisons between studies and put in better
perspective differences in their results.

The Problem ofDefinitions

Even whenthe question of the thresholdis finally solved
in a satisfactory way, a few other problems need to
be addressed in order to assess with greater precision
the prevalence of the gifted and talented population.
Probably the most important of them is the definition
of the giftedness and talent constructs, a subject already
discussed in the first part of this chapter. It should be
evident that there is a lower bound threshold for each
form of giftedness or talent. What then happens when
onetakesinto accounta large variety of abilities, natural
ones in the case of giftedness and developed onesin
the case of talent? How large can the population of
gifted individuals become whentheintellectually gifted,
the creatively gifted, the socioaffectively gifted and the
physically gifted are all counted? No doubt that the
prevalence estimate would become even larger when
subcategories are considered. For instance, how many
could be labeled intellectually gifted if various forms of
moderately correlated specific cognitive abilities were
separately assessed: verbal intelligence, spatial intelli-
gence, logical-mathematical intelligence, practical intel-
ligence (Sternberg & Wagner, 1986) and so forth? Simil-
arly, how many would deservethelabel “socioaffectively
gifted” if not only leadership abilities, but also empathy,
adaptativeness andself-regulatory abilities (Zimmerman |
& Schunk, 1989) were independently assessed? If similar
distinctions were made concerningfields and subfields of
talent, the prevalence of the talented would also increase
dramatically. As stated by Gagné(in press):

Could a majority of the population be considered
gifted or talented in at least one of the numerous
domains or fields in which abilities manifest them-
selves? The adverse proposition would be that a
small minority of the population controls all forms
of excellence, that all talents are in the hands of
a small group of “jacks-of-all-trades”, of “good
at everything” individuals. The plausibility of this
adverse proposition is dependent on the level of
the correlations between measures of abilities: the
lower they are, the larger the population of gifted
and talented personswill be.
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A few empirical studies (see DeHaan & Havighurst,
1957; Feldman & Bratton, 1980; Hainsworth, 1978,cited
in Tannenbaum,1983) have addressedthis question and
Shown clearly that as the criteria for gifted behavior
are diversified, the percentage of those who deserve
the label grows accordingly. Anastasi (1988) described
a study in which army personnel were assigned to
various ©ccupational specialties, using a thirteen-test
classification battery with subscores in various aptitude
areas. Eizhty percent of them got a score above the
mean in their best aptitude area. Anastasi concluded:
“This apy:arent impossibility, in which nearly everyone
could be above average, can be attained by capitalizing
on the fact that nearly everyone excels in some aptitude”
(p. 193). Finally, Gagné (in press) analyzed a large
data banx collected as part of the validation of a
series of peer nomination forms for the screening of
gifted and talented pupils. The pool of forty abilities
from which different groups of twelve were chosen
to make up experimental forms was inspired by his
differenti:ted model of giftedness and talent. Each of
the 2500 ;articipating pupils in grades 4 to 6 received
a score «n a 100-point scale for nineteen different
abilities, wovering school subjects, technology, crafts,
arts, phy:ical abilities and social abilities. The three
best (top 12% on average) in each of the eighty-eight
groups were singled out for each ability domain.It was
found that just over 50% of the pupils on average in
each classroom were judged by their peers to excel
in at least one ability domain. Similar results were
obtained by analyzing teacher choices made on the
same forr:s.

In sumriary, it is no longer defensible to maintain, as
Marlandcid in his definition, that only 3%to 5%of the
school population can be considered gifted or talented.
It is possible to keep such restrictive threshold in any
given domain or field and still see the prevalence of
the gifted and talented grow rapidly as more and more
areas of excellence are taken into account. It must be
again emphasized that the fact that a majority of the
population can be labeled gifted or talented in no way
dilutes th: restrictive meaning of these concepts: in any
one abilit\' domain, the 15-20%thresholdstill applies.

The Problem of the Group Reference

The last problem examined here is the choice of an
appropriate reference group for the various categories
of gifts aid talents. Why not simply use the general
population? This simple solution is unacceptable for
many reasons. For instance, mostfields of talent bring
together ].2ss than 10% of the population, which would
makeall their members automatically talented if com-
pared to the entire population. Sometimes this point
of view appears in everyday language: if someonein a
small neighborhoodparticipates in a marathon, however
long it takes that person to complete it, he/she will

instantly become the neighborhood athlete, because
the implicit comparison group will be all dwellers in
the neighborhood,instead of the subgroup of joggers,
or the even smaller group of marathon participants.
Similarly, most persons who have never learned a
particular skill will tend to perceive as talented anyone
who has mastered that skill reasonably well. Still, the
entire population could be a more appropriate basis of
comparisonfor aptitudes than for talents. Indeed, while
the developedskills of a talent area are found only in
a relatively small subgroup of the population, aptitudes
are characteristic of every human being. Exceptfor a few
individuals who haveprofoundintellectual, emotional or
physical handicaps, everyone is at least minimally apt
to operate in the intellectual, creative, socioaffective or
sensorimotor domains. For this reason, aptitudes must
use the entire population as the basic reference group.

But, human aptitudes have also a developmental
component; as mentioned earlier, they develop through
maturation, everyday use and more systematic practice
and training. Consequently, age must be taken into
account in assessing the level of a given aptitude;
Otherwise only extremely precocious children would
stand a chance to be labeled (intellectually, physi-
cally, etc.) gifted if compared to all age groups. It
must be pointed out that the age parameter does not
affect the prevalence estimates; it only distributes the
15-20% equally among age groups. Sex is an obvious
choice as a second parameter for the differentiation
of aptitudes; its impact is clear in some psychomotor
aspects of the physical domain, notably strength and
speed, so much so that mostathletic disciplines segregate
the sexes. There are also confirmed differences in
some cognitive abilities (Deaux, 1985), but these have
never been judged large enough to justify any differ-
ential standardization of measures according to sex.
Ethnic or cultural membership might serve as a third
parameter, if major differences in aptitudes could be
shown. The over-representation of African Americans
in many professional sports and athletic disciplines or of
Jews and Asians in North American universities would
suggest that such differences exist. These need not have
a genetic origin; the impact of the environment on
the development of aptitudes can produce significant
intercultural disparities. As with sexual differences in
cognitive abilities, ethnic or cultural differences in
aptitudes have not been judged significant enough to
justify separate standards of comparison.
The problem of the reference group is somewhat

more complex in the case of talents. First, if talent
corresponds to a performance whichis “distinctly above
average in a field of human activity”, then members of
a particular field must serve as the basic comparison
group. As mentioned above, this statement somewhat
contradicts the spontaneousreaction of laypersons, but
is essential to prevent against inflated estimates of the
prevalence of talented persons. The next questionis the
definition of membership. In most cases, the demarca-
tion is relatively easy to make. Usually, trades, crafts
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and professions have some form of certification that

confirms membership in thefield (e.g., chemists, elec-
tricians, teachers, comedians, computer programmers).
Subdividing these fields into more specific subgroups
(e.g., science teachers, math teachers, English teachers)
will not affect prevalence estimates. A problem arises
whenthe subgroupsare related to levels of performance
within a field. For instance, should a professional pianist
be comparedto all pianists, including those who have
barely mastered the most basic skills in the field, to
those who have obtained an academic diploma, or
even those few who are actively pursuing a career as
professional pianists? These three alternatives can be
invoked to specify a particular population: the entire
population of pianists, the qualified pianists and the
professional pianists. But, it seems more appropriate
to adopt a membership definition analogous to that
of the lower bound threshold mentioned earlier, then
use the labels proposed in Table 1 to qualify higher
levels of talent. Such a definition is less likely to
trigger accusations of elitism. With this lower bound
definition of fields, the upper 15-20% of all persons
having masteredat least basic skills in piano would be
labeled talented in that field; among them progressively
smaller subgroups of moderately, highly and extremely
talented individuals would beidentified. Similarly, in the
case of the neighborhood marathoner mentioned above,
the appropriate reference group would beall those who
have chosen running as an athletic discipline, with the
top 15-20% forming the basically talented group.
Within that group, subgroups of moderately, highly and
extremely talented individuals could be identified using
the appropriate ratios proposed. No doubt that those
who complete a marathon, whatevertime it takes them,
would be amongthe talented in that field. Their talent
would also implicitly confirm their physical giftedness.

This proposal will probably not modify the well-
ingrained custom of within-subgroup comparisons in
most fields, according to which only the best within the
subgroup are recognized as talented. For instance, most
people actively interested in the field of music would
describe as “truly” talented only those professional
pianists who have won ~rizes in major competitions,
are at least nationally renowned as soloists, or are
members of well-known orchestras. Similarly, most ice
hockey fans would restrict the label to only a minority
of the 500 or so players in the National Hockey League,
forgetting that all of them are at least highly if not
extremely talented, having risen to the top from a pool
of hundreds of thousands of youngsters who played
in junior leagues but never realized their dream of
becoming a player in the NHL. The same tendency
exists in schools. The educational system is one of few
fields through which most children haveto pass,at least
in industrialized countries. Some leave after primary
school, others during or after high school, while a few
go on to college and fewerstill get a graduate degree.
All students who obtain a college degree should be
considered academically talented, simply because of the
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small percentage of such people. In fact, almost all of
them were probably among the two or three best in
their group while in elementary school. Still, from the
point of view of college students and professors, only
the more performing are usually perceived astalented.
This tendency to evaluate excellence from the top down
instead of from the bottom upis very unfortunate insofar
as it gives an overly elitist flavor to the word talented.

Should a field include only those active in it? The
answer has to be positive, otherwise it would be
unduly inflated with all those who have at one time
or another tried to master the skills of the field, then
stopped practicing because of failure, insufficient rate
of progression, or competition from more interesting
or absorbing activities. Is age a relevant parameter
to circumscribe a field of activity? In many cases
the question is not relevant since membership in
the field presupposes adulthood (e.g., trades and
professions); but in other cases (e.g., most artistic
and athletic fields) excellence can manifest itself at an
early age, normatively speaking. For the same reason
given in the case of aptitudes, namely the recognition
of precociousness, age must be taken into consideration
whenassessing the presence of basic, moderate, high or
extreme talent. In other words, precociousness should
be synonymous with giftedness and talent. Age is
also important because some fields of talent have a
developmental ceiling: they become almost obsolete
after adolescence. The most conspicuouscase in point
is academic talent. It is no longer a relevant field of
activity beyond early adulthood; indeed, as students
leave the educational system academic talent becomes
progressively superseded by the presence or absenceof
talent in the chosen career.

In sum, different bases of comparison have been
proposed for giftedness and talent. Will the wider
base for giftedness generate more gifted people than
talented people? In itself, this criterion should not
have much influence, since the wider base is offset
by a smaller number of categories and subcategories.
But, the structure of the model implies that there should
be theoretically more gifted individuals than talented
ones, since the absence of appropriate intrapersonal or
environmental catalysts may hinder the transformation
of gifts into talents. On the other hand,becausegifts and
talents are defined normatively, as the upper 15-20%
of some particular reference group, then equivalent
proportionsareartificially created for both groups. This
could mean that among those judged talented some
would fall below the threshold zone of the relevant
aptitude(s).

Conclusion

During the last two or three decades, the multiplicity
of definitions of giftedness and talent has testified to
the creativity of scholars intent on putting on markers
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in a field in full growth and bubbling with new ideas.
The time seems ripe now for a meeting of minds among
scholars and professionals concerning the nature of the
two major constructs: giftedness and talent. Such an
agreement would confirm that thefield is now progress-
ing toward a new level of conceptual maturity. Gagné’s
differentiated modelof giftedness and talent could serve
as an initial proposal to be discussed, amplified, and/or
modified. Not only is it the only existing model to
offer a clear operational distinction between gifts and
talents, but there are also signs that it has aroused
widespre:d interest (Borland, 1989; Feldhusen, 1985b;
Sattler, 1988). The above discussion already suggests
ways in which Gagné’s definitions could be modified
to take into account the preceding discussion on the
extension of the concepts. Here is how they could be
rephrased.

Giftedness corresponds to a level of competence in
the non-sstematically developed abilities of at least one
aptitude lomain that places subjects among the upper
15-20% af their age peers.

Talent worresponds to a level of performancein the
systematically developed skills of at least one field of
human activity that places subjects among the upper
15-20% of the same age active membersofthe field.
Beyondthe definitions themselves, agreement should

be sough? on a series of subsidiary questions, like the
nature and categories of aptitudes, the relevance of
the vario.is mediating structures presented as catalysts
by Gagné, the nature and “cartography” of fields
of talent, the talent areas to be prioritized by the
educational system, the levels—and their labels—to
introduce within the gifted/talented population and so
forth. Such an effort, if successful, would create a basic
conceptual framework to be shared by most scholars.It
would become a commonnode,progressively enriched
and expanded, from which would radiate the various
research questions and concerns. No doubtthatit would
help in creating closer ties and moreintensive collabora-
tion betwsen scholars and professionals, not only at the
local or national level, but also internationally.
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Introduction

For generitions psychologists have been debating whether
development of an individual is determined more by
organic 0” environmental factors. This nature—nurture
issue is not only a concern for developmental psychol-
ogy (Vernon, 1979). Education and socialization depend
largely on theories andfindings of developmental psychol-
ogy. If proponents of the nature position predominate at a
given time, human developmentis regarded as a process
of maturation. If, however, the advocates of nurture
are prevailing, the emphasis is on learning. Nowadays
most developmental and educational psychologists hold a
position somewhere between the two extremes.
The primary question in developmental research on the

gifted is no longer whether nature or nurture is the most
basic, but. rather what kind of interaction between the
two occurs, and how doesthis influence development. In
other words, what results from the interaction of specific
individual traits and experiences in a given social and
cultural environment. Human development is generally
regarded iis a process of interaction between individual
characteristics and environmental opportunities.

In this chapter, the authors describe and discuss prevail-
ing develcpmental theories. In addition, the diversity of
definitions of giftedness will be outlined. It will become
evident that some versionsof the nature vs nurture contro-
versy remain. Existing and ongoing research demonstrates
that only longitudinal studies can provide evidence about
the relative contribution of nature and nurture to the
development of gifted individuals. Finally, instructional
and educational provisions will be discussed from a
developmental perspective. In the present chapter, the
authors treat the terms gifted, highly able, and talented
synonymously.

Developmental Theories

The concept of development includes a complexity of
processes and their organization. This complexity is

constructed from conceptual and empirical elements. A
theory of development depends on the accentuation of
aspects of this complexity. Theories are most meaningful
when they enable description, explanation and predic-
tion of diverse phenomena (Mason & Bramble, 1989).
It has been suggested that the usefulness of a theory
of giftedness should be established in terms of what it
implies about the nature of the gifted child, education
and programsforthe gifted, its structure and framework,
andthe criteria of good theory(e.g., logical consistency,
parsimony, etc.) (Cohen, 1988). According to Marx
(1963), a distinction is necessary between four different
modes of theory construction. They are arranged from
relatively more conceptualto relatively more empirical.

Deductive theory refers to any logically or deduc-
tively arranged cluster of concepts. The empirical data
are explained from a conceptual structure. Such a
formally organized theory can give direction to research
but findings contribute little to produce a new orbetter
theory.

Functionaltheory refers to the interaction of empirical
findings and conceptualization. Empirical and concep-
tual activities are emphasized and have equal status in
theory construction.

Inductive theory refers to the kind of theory that is
essentially a summary of empirical data; it contains a
minimum of deductive logic. Essentially it is the contrary
of a deductive theory.

Model is a term for any conceptual analog that can
be used for empirical research. Such an analogis often
of a mathematical or physical nature. A model that
directs the process of finding an answer or solution
is called a heuristic. The result of such a process can
be a hypothesis and as such contribute to a better
conceptualization. Models often have a descriptive or
explanatory function. Such a model accentuates the
most important aspects. For example, the machine or
deficit model has often been used to explain the human
aging (i.e., the functioning of a machine decreases
over time, parts of the machine getting old, which
affects the functioning of the system). This increasingly
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disfunctioning modelservesas an analogy for the human
aging process. Thus, a model has value as a heuristic
or tool. A model is not subject to the same kinds of
rigorous demandsfor verification and falsification as a
theory (Cook & Campbell, 1979).
Developmental theories can be grouped by their

different perspectives. Divergent orientations will be
presented to show the variety of explanations for human
development.

Biologically Oriented Theories

In this context development is viewed as synonymous
with evolution. Human developmentis mainly seen as
growth and maturation of the organism, as unfolding of
predispositions: i.e., heredity and temperament. In this
view developmentis biologically determined. The envi-
ronment plays a relatively unimportant role providing
only the necessary ground for the growth of predisposi-
tions, comparable with a plant which needs favorable
environmental conditionsfor its growth. Actually, devel-
opmentis a continuation of the genesis of the embryo.
Terman believed to his “dying day” that intelligence

is a genetically determined trait that is stable over the
life of an individual (Minton, 1988, p. 199). However,
by the time he was 77, his own empirical genetic studies,
the longest developmental investigation ever attempted,
convinced him that manyof his 1500 subjects had never
made use of their superior ability. He concluded that
factors other than intelligence, such as personality and
environment, determine in an essential way whether or
not an individual reaches“life success” (Terman, 1954).
Nowadays, however, there are no serious proponentsof
this kind of theory.

Milieu-Oriented Theories

Learning andsociologically oriented theories belong to
this group. The influence of the environment on the
developmentof a person hasa central position in these
theories. Human development is seen as an ongoing
social learning process.

Learning theories, although not identical, have a
common feature that learning is viewed asa relatively
stable change in the person’s disposition. Disposition
may bedescribed asthe potential to behave. Therefore,
development meansincrease of potential to perform and
to behave. Walking has to be learned, as does being
with people, and thinking systematically. The potential
to perform higher order activities is not the result of
spontaneous organismic growth, but is the outcome of
learning appropriate techniques. Therefore, the child
learns to demonstrate milieu-specific behavior patterns.

It is important to search for the mechanisms that
govern the acquisition and modification of behavior, but
it is unknown whetherthis approach “actually looks for
mechanismsof acquisition and modification or whether
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it merely applies the preconceived notion that the growth
of all behavior is caused by conditioning and thereby
overlooks the actual mechanisms governing acquisition
and modification” (Langer, 1969, p. 85). Evidently much
of our behavior is learned andits acquisition, such as
with language learning, often depends on our social
environment. But these theories neglect the inborn
abilities and the diversity of human characteristics. A
single environmentwith specific learning opportunities
is not the same for every developing individual exposed
to it. One child mayprofit optimally while anotheris not
at all affected.

Psychodynamic Theories

Psychodynamic theories and learning theories both por-
tray the environment as having a strong impact on
human development. They differ in that the socio-
affective componentof personality and its development
is considered to be fundamental in psychodynamic
theories but is not central in theories of learning.
The socio-affective component essentially determines
the dynamics of the developmental processes.

Within the psychodynamic group,the most prominent
theory is the psychoanalytic. According to this view the
child is born with two fundamental formsof biological
energy: libido and aggression. These two conflicting yet
complementary classes of instincts are operative from
birth. Libido or Eros is constructive, positive and life
seeking. Aggression or death instinct is destructive and
life disturbing. The child is born with an id structure that
is energized by libido and aggression. The id provides
the child the energy to satisfy his or her passions, but
the environmentinhibits this process. The id structure
is transformed byits interactions with the environment
into an ego structure. The superego emerges under
the influence of the social environment, especially the
parents, to control the behavior of the ego and the
demandsofthe id.

Psychodynamictheory is primarily a theory of socio-
affective development. A problem with this theory is
empirical validation of the id, ego and superego, and
the stages of sexual development(which are not covered
in this chapter). Findings are obtained by theclinical
therapeutic method. The data are therefore confounded
with the therapist’s interpretation. “Thus, not only
are the data not reliable, but it is also not always
certain which theoretical assertions they are relevant
to” (Langer, 1969, p. 49).

Erikson (1964) broadened the Freudian perspective.
He introduced a relationship between psychological,
educational, and cultural factors. Erikson took life-
span perspective and developed a framework of eight
distinct stages. Developing individuals pass through
those stages at specific periods in their lives. Each stage
represents a conflict that must be resolved successfully
for the person to be psychologically healthy. This
approach stimulated research, especially in the infancy
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and adolescent periods. However, questions remain
about whether psychodynamic theory really can be
considered as a scientific theory (i.e., is it falsifiable,
testable, and can it be revised?).

Interactionist Theory

The theories discussed so far are rather limited because
each emphasizes a single dimension. A synthesis of the
various aspects is necessary. The interactionist theory
used by the great majority of Western psychologists
and educators provides such a synthesis. The German
psychologist William Stern (1871-1938) was thefirst
to propos such a theory and called it the theory of
convergence. In his view human developmentis a process
in which personality and environmentalfactors converge
(Stern, 1616). Yet, Stern never directly participated in
the controversy concerning nature vs nurture.
The former socialist countries favored the environ-

mental th: ory. Human developmentwasseen primarily
as a mirror of the environment. According to Vygotsky,
cognitive (evelopmentis not a “natural” process, butis
determined by culture (see Van Parreren, 1983). There-
fore, Vygotsky’s position was that it is not necessary,
as Piaget argued, to connect instruction in school with
stages of development, but rather with the “zone of
proximal development”, in other words, stimulate the
child to de: tasks that are just above his or herability.

Like Lager, some authors view Wernerand Piaget as
proponents of maturation. The human being is viewed
as an active agent and development as merely self-
constructive process. Development occurs from within.
Werner characterized development as an orthogenetic
processthat is “directed towards increasing differentia-
tion, centralization, and hierarchic integration of the
child’s mental organization” (Langer, 1969, p. 9). On
the other hand, Piaget (1967) characterized development
as an equilibration process (i.e., development proceeds
from relative disequilibrium to increasing equilibrium).
The child will always function to achieve equilibrium.
In doing so, the child changes and develops. Langer
characterizes Werner and Piaget as organic lamp theor-
ists. It is true that these theorists emphasize maturation
of the organism as a central agent of development.
However, development only then takes place when the
child interiicts with his environment.

Therefore, Piaget (1896-1980) can be regarded mainly
as an interaction theorist. However, he emphasized only
cognitive functioning and the related issue of moral
development. According to Piaget, development is a
continuation of embryogenesis. Development occurs
in a sequence of stages which, when reached, permit
the child to perform a higher level of cognitive opera-
tions. The development of a higher stage depends on
maturatio., experience, and social transmission. Educa-
tion and language play roles in social transmission. The
most centtal factor, however, is the spontaneousactivity
of the chilil, because this activity brings the child through

interaction between maturation and social environment
to new forms of adaptation. This means the child is
increasingly able to react adequately to the demandsof
the reality.

Piaget called the process of adaptation of the organism
assimilation. If the organism has to adapt to new
elements of the environment, the process is called
accommodation. This last form of adaptation requires
a new attitude in the individual, creativity of mental
operations. As a process of establishing equilibrium,
accommodation brings the child to a higher cognitive
level and the child establishes a higher structure for
thinking. Structure refers to the scheme developed by
the individual to achieve equilibrium betweenthe ten-
dencies of assimilation and accommodation. Theresult
is a new process of accommodationthat is necessary to
establish a new or higher kind of operation that will
disturb the existing equilibrium. The process ofactively
breaking through the existing equilibrium to establish
a higher structure of thinking is called equilibration by
Piaget. This active form of achieving a new equilibrium
is a kind of self-regulation.

Interaction refers to mutual or reciprocal action or
influence between a person and other people, objects,
processes, or other elements of the environment. This
includes the notion that the acting and reacting individ-
ual shapes the environment(e.g., with family, friends,
classmates, social class). On the other hand,the individ-
ual influences the environment through experiences. In
short, the individual both is a product and a producerof
the environment. The biological concept of adaptation
introduced by Piaget has to be extended to emphasize
the more active role of the individual. Sociologists
use the term emancipation, to meanself-actualization,
becoming an independent person, and detachment from
inappropriate bondings.

It is evident that psychological developmentconsists
of more than cognitive development as emphasized by
Piaget. Psychological development includes cognitive
as well as social and personality aspects. Furthermore,
it is a dynamic and life-long process; the interaction
between the nature of the individual and the environ-
ment determines the motives that emerge and the kinds
of behavior patterns that will become manifest. In short,
psychological development is the result of interaction
between the individual and his or her environment.
As was emphasized earlier, conceptualizations of

psychological developmentinfluence research directions
and educational and psychological practice. All the
theories briefly summarized here have influenced theory
and concepts of giftedness and will continue to do so.
Knowledge of developmental theories is necessary to
understand what “is behind”a definition.

Definitions of Giftedness

Defining giftedness is a task fraught with difficulty. A
definition should give a formal and concise description
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of the meaning of a conceptor a construct. Giftedness or
the synonymshigh ability and talent can assumedifferent
meanings. Frequently these meanings are tainted by
an emotionalism that seems to engulf the concept of
giftedness. For example, in German the word for
giftedness can be Begabung or Hochbegabung. The
connotation of Hochbegabung can be value laden,
associating giftedness with elitism. A similar situation
exists in French (doués or surdoués). Such a connotation
evokes emotional reactions and negative feelings that
have hamperedprogress in programmingfor the gifted
worldwide (Williams & Mitchell, 1989).

Further, a concise definition is almost impossible
because the context in which the definition is made may
refer to a process, key elementsof giftedness, provisions
for the gifted, or education of the gifted. In addition, it
is not easy to separate theoretical and practical concepts,
because one’s theory of giftedness determines research
and educational approaches. Finally, practical concerns
seem more involvedin definitions than in developmental
theories.
According to Hany (1987), there are more than a hun-

dred definitions of giftedness (and its synonyms). These
definitions can be clustered in four distinctive groups.
The first two of them refer to psychological constructs,
a third focuses on achievement and accomplishment,
and the fourth takes an environmental view. In the
following section these four main groups of definitions
of giftedness are presented.

Trait-oriented Definitions

The most prominentrepresentative of the trait-oriented
approach is Lewis M. Terman (1877-1956) who popular-
ized the concept of IQ and played a prominentrole in
the history of social science and public policy. Terman
believed that intelligence as revealed by intelligence
tests is genetically determined and therefore stable
over time. His belief in biological determinism was
so strong that he only came to the conclusion in 1947
that “intellect and achievement are far from perfectly
correlated” (Terman & Oden, 1947, p. 352). The new
ideas that environmental and personality factors are
significant determinants of “the extent to which a
subject had made use of his superior ability” (Terman
& Oden, 1947, p. 349) were most clearly spelled out
in Terman’s address at the University of California at
Berkeley (Terman, 1954).
Another central issue of Terman’s work wasthe idea

that he had a mission as a psychologist to contribute to
the shaping of American society. He advocated a society
that was a meritocracy. More precisely, individualdiffer-
ences in ability should be reflected in the hierarchical
structure of the society: the most responsible positions
should be held by the most capable individuals (thatis,
those with the highest IQ scores). A meritocratic social
structure based on the results of mental tests that identify
native intelligence at school age is an unrealistic ideal,
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not only because high intelligence is not isomorphic
with high achievement, but human beings develop
in a dynamic way and through interaction with the
environment.
Terman’s view of intelligence as a unitary inherited

trait reappeared in modified form in Marland’s well-
knowndefinition of giftedness proposed in 1972.

Gifted and talented children are those identified
by professionally qualified persons who byvirtue of
outstandingabilities are capable of high performance.
These are children who require differentiated educa-
tional programs andservices beyond those normally
provided by a regular school program in order to
realize their contribution to self and society. Children
capable of high performance include those with
demonstrated achievement and/or potential ability
in any of the following areas:

(1) Generalintellectual ability;
(2) Specific academic aptitude;
(3) Creative or productive thinking;
(4) Leadership ability;
(5) Visual and performingarts;
(6) Psychomotor ability (Davis & Rimm, 1985,

p. 10).

There are at least two new elementsin this definition:
the definition goes beyond intelligence to other areas
of high ability, and abilities as well as achievement
are criteria for identification. However, the definition
excludes non-cognitive factors (e.g., motivation) as well
as clear operationalization of the different forms of
giftedness.

Sometime ago when Gardner(1983) proposedhis the-
ory of multiple intelligences, he argued “that individuals
have a numberof domainsof potential intellectual com-
petence which theyare in the position to develop,if they
are normal andif the appropriate stimulating factors are
available” (p. 284). Furthermore, there are conditions
and criteria which have to be taken into account to
identify a specific kind of intelligence. Criteria of an
intelligence are, for example, potential isolation by brain
damage, support from experimental psychological tasks
or support from psychometric findings. Gardneridenti-
fied several intelligences related to a specific domain of
potential (e.g. , linguistic, musical, logical-mathematical,
spatial and bodily-kinesthetic intelligence).
The description of multiple intelligences or traits

is primarily based on anecdotal findings rather than
empirical results. The important extension beyond
Terman’s approachis that giftedness results from inborn
abilities in interaction with an appropriately supportive
environment. The otherpointis that this definition goes
beyond the opinion that giftedness is based on a single
inherited trait. The main assumption of the multiple
intelligences approachis that interindividual differences
in test scores are determined by mentalabilities that can
be measured psychometrically. This approach at best
describes the results but not the processes which form
the basis for the results achieved.



The trait-oriented approach has led to and enriched
empirical research. It has enabled extension knowledge
concerning characteristics and conditions for the devel-
opmentof giftedness and hasled to better understanding
of the processes of achievementof gifted people. This
can ultimately lead to meansfor better instruction of the
gifted and nurturanceof their talents.

Cognitive Component Models

Cognitive definitions focus on thought processes,
memory <nd related skills. For example, Piaget was
less interested in the outcome of a test than in
the proces. of responding. Therefore, he emphasized
clinical methods in which a single or small group of
children were observed and interviewed while they were
performing tasks rather than large-scale research in his
approach. In his theory of knowledge, better known
as genetic epistemology, Piaget preferred to investigate
how children get and use what they know.

Proponents of the cognitive information processing
approach |:ave recently invested considerable effort in
the direction suggested by Piaget’s work. “The cognitive
components approach is task analytic and attempts to
directly identify the information processing components
of performance on tasks that have been generally used
to assess rental abilities” (Pellegrino & Glaser, 1979,
p. 188).

Sternberg is an important proponentof this approach
(Sternberg. 1985; Sternberg & Davidson, 1987). A
central concept in Sternberg’s experiential subtheory
of intelligence is insight and response to novelty in
task performance. Within this view a distinction is made
between “three separate but related psychological pro-
cesses” (Sternberg, 1985, p. 80): (1) selective encoding,
i.e., sifting out relevant from irrelevant information;
(2) selective combination, i.e., “combining what might
originally seem to be isolated pieces of information into
a unified whole that may or may not resemble its parts”
(Sternberg, 1985, p. 80); (3) selective comparison, 1.e.,
relating new information to that which was acquired in
the past.

Insightful performance demonstrated as problem-
solving skills or as knowledge-acquisition components
are indicators of giftedness. The better these skills are,
the more :ntellectually gifted a person appears to be.
Moreover, according to the loci of information proces-
sing, Sternberg makes a distinction between three kinds
of giftedness: analytic, synthetic, and practical abilities
(Sternberg & Lubart, 1991). The forthcoming Sternberg
Triarchic /\bilities Test will contain seven subscores for
the differeat kinds of abilities and processing, namely
analytic, swnthetic, automatization, practical abilities and
verbal, quintitative, figural processing. Sternberg hopes
that such a “est with different age levels (from kindergarten
to adulthoc-d) and a broad scope ofabilities and processes
will measure giftedness much better than a single [Q-test.

Anotherapproach that is promising but not yet fully
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developed is that of Rtippell (Riippell, Hinnersmann,
& Wiegand, 1986). He proposes a complex model of
information processing to explain thinking processes
of gifted people that he summarizes with the slo-
gan “QI instead of IQ”. QI means Quality of Infor-
mation processing. Riippel et al. (1986) argue that
complex creative problem-solving goes far beyond the
normal level of thinking and recalling; this kind of
problem-solving requires extraordinary thinking skills
and insight. A problem with the complex approach of
Rippell and his associates, however,is that the concepts
are changing and that the experimental approach in
the laboratory does not reflect reality. Moreover, the
complex test situation is difficult to analyze because
of the multidimensional processes which occur during
experimentation.
Thus far, the cognitive component approach is more

theoretical or at best in a beginning stage of empirical
verification. The existing models need to be tested
thoroughly to become useful for developmentof appli-
cations. Until now, this approach has contributedlittle
to the definition of giftedness, the identification of gifted
individuals, and programsfor the gifted. However, on
the basis of current activity and interest in the field,
it appears that as this approach matures, it will lead
to useful definitions of giftedness based on mental
processes.

Achievement-oriented Models

Even Terman, the mostrigidly trait-oriented author,
was convinced by his own empirical data that high
intelligence was only a necessary but not a sufficient
condition for highly able behavior. As a result he
considered achievement as the observable output of
giftedness. As early as 1916, the noted German psy-
chologist William Stern considered high intelligence as
a necessary but not sufficient condition for outstand-
ing achievement. He considered personality traits like
motivation and environmentally appropriate conditions
important (Stern, 1916). However, his arguments were
more supportedby intuition than empirical evidence.
The most influential author in the achievementorien-

tation category is Renzulli. His article “What makesgift-
edness?” (Renzulli, 1978) has had a long lasting impact
on the field. A thoroughliterature review revealed that
there are at least three traits or factors involved in
gifted achievement: (1) above average ability, (2) task
commitment, and (3) creativity. These three clusters of
variables are brought together in Renzulli’s “three-ring
conception”. According to him highly productive people
can be characterized by these three clusters of traits.
Recently, the research base of the three-ring conception
wasattacked by Jarell and Borland (1990) who argued
that the research they reviewed does not support this
conception. Moreover, the researchis either irrelevant
or contradictory to thetriad.
The article by Jarell and Borland provided Renzulli
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(1990) an opportunity to react in a constructive and
convincing way. Most important, Jarell and Borland
did not examine the most recent theory and research
on the three-ring conception. Furthermore, the inten-
tion of Renzulli’s conception is threefold: “(a) to call
attention to the developmental nature of behaviors such
as creativity and task commitment, (b) to highlight the
dynamic interaction among behaviorsthat is necessary
in order for gifted behaviors to emerge, and (c) to
provide enoughflexibility in selection procedures .. .”
(Renzulli, 1990, p. 325). Giftedness has to be seen
as a manifestation “of human potential that can be
developed in certain people, at certain times, and
undercertain circumstances” (p. 324). Renzulli’s overall
intention in his approachis to be able to identify and to
nurture giftedness appropriately. The multicomponent
conceptualization of giftedness can be regarded as one
of the better definitions.
However, a definition that strongly or exclusively

emphasizes personality traits neglecting the interactive
nature of human development does little justice to
the dynamic interplay of developmental processes. A
multidimensional approach, including personality and
social components as determining factors, seems to be
an appropriate framework. The following modification
was made by Monks working from a developmental
psychology perspective in his Triadic Interdependence
Model of Giftedness (see Monks, 1992a, p. 191). This
model consists of one personality triad and one envi-
ronmental triad. Task commitment was replaced by
motivation which includes task commitment, risk tak-
ing, future time perspective, anticipation and plan-
ning. Furthermore, the rather liberal above average
ability criterion was replaced by high intellectual abil-
ities because gifted behaviors are manifestations of
potential which ranks in the upper 5-10%, rather
than the upper 15-25% as Renzulli suggested. The
new triad includes the main social areas in which
the child and adolescent grow: family, school and
peer group. Emergence and development of gifted
potential depend to a great extent on a supportive
environment. Intellectual peers or developmental equals
are significant people who are neededfor healthy social
and psychological development. All children need peers
to interact with and from whomto learn,and soit is with
the gifted.
Authors working with an achievementoriented model

makea distinction between potential and realized capac-
ities. In serving the needs of underachieversit is impor-
tant to know the potential of a person and how much
of that potential has been realized. Knowledge of the
discrepancy between potential and realized abilities
provides opportunity for intervention. The advantage
of achievement oriented models is not only in the
interconnection of identification and education, but
also that attention is paid to the processes involved
in achievement and the recognition that there are
other factors than intelligence scores that influence the
realization of innate human potential.
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Socio-cultural/Psychosocial Oriented Models

As was indicated earlier, the social microenvironment
(family, school, and peers) has an impact on human
development. The Triadic Interdependence Model
of Giftedness can be characterized as a partially
psychosocial model because it includes the micro- but
not the macroenvironment. However, it is evident

that the macroenvironment has also an impact on
the development of each individual. The Zeitgeist,
the economic situation, the political orientation, and
the culturally dominant values and beliefs all have
influence on human development and therefore on
the developmentof the gifted. To a certain extent this
Orientation is the opposite of “ontogenetic stability”.
Extremesocial learning theorists would even arguethat
gifted behaviors are entirely learned.
According to Tannenbaum (1983), outstanding

achievements are determined equally by the following
five factors: (1) general ability, (2) special ability,
(3) nonintellective factors, (4) environmental fac-
tors, and (5) chance factors. Tannenbaum arranged
these factors in the shape of a star, and thus
the name star definition (see Tannenbaum, 1983,
p. 87; Feldman, 1992). Society determines who is
regarded as gifted. From the societal perspective, a
distinction can be made between “scarce talents”,

“surplus talents”, “quota talents”, and “anomalous
talents”. A society always hascriteria for the attribution
of whatis talented and gifted in terms of outstanding
achievement.

Giftedness is not seen as a priority in the schooling
of children in all societies. Policymakers determine
whether and to what extent educational programs are
provided for gifted individuals. Thus, emphasis on a
socio-cultural (political) perspective implies that gift-
edness is defined and determined in the context of the
existence of concern, and the availability of provision,
for the highly able.

Definitions of, and perspectives on, giftedness give
direction to research and practice. The intercon-
nection and interdependence of the individual and
society affect both the gifted and the nongifted. The
detrimental effects of not serving the special needsof
gifted individuals will affect society at large. Programs
for the gifted are not special in the sense that they
advocate giving to each individual whatis appropriate
for him or her.

Research on the Development of Gifted Children

A casual review of the literature suggests that defi-
nitions of giftedness are more influential than the
theories on the research of gifted development. This
may be the result of a practical and educationally-
oriented grounding of the definitions. For this reason,
research presented here is organized more along
definitional than theoreticallines.
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Trait-oriented Research

Althoughearly interest in the trait of intelligence could
be attribu.ted to the work of Sir Francis Galton, Karl
Pearson, Alfred Binet, and others, the beginning of
formal scientific research in giftedness has frequently
been credited to Terman for his development of a
technicall; sound method of assessmentofintelligence
andhis lo:.gitudinal studies of the trait. In these studies,
Terman postulated that individuals developed within the
limits of their genetically preordainedabilities (Cravens,
1992; Grinder, 1990). Terman initiated and performed
the longes:: developmental investigation in duration ever
attempted This longitudinal study, involving more than
1500 children and adolescents from 5 to 16 years of age,
started in the 1920s, andis still ongoing. The group
was selected based on an IQ score of 135 or higher as
determine:1 by the Stanford-BinetTest.
Because of the influence of Terman’s contributions,

much of the research on giftedness has taken trait-
oriented a‘»proach emphasizingintelligence testing, and
other psyc:10metric approachesto identification of intel-
ligence as a general static trait that determines gifted
capacity (2.g., Macmann, Plasket, Barnett, & Siler,
1991). However, more recent analyses have challenged
the assum>tion that high IQ scores and generalintel-
ligence are (1) genetically determined, and (2) neces-
sarily required for, or reflective of, gifted performance
(O’Conno~ & Hermelin, 1988; Silver & Clampit, 1990).

Thetrai!-oriented view prevails in research looking for
the multiple traits of the gifted child. In studies of the
performarice of gifted children, an IQ test is frequently
used to identify the gifted sample. Such studies have
investigated a wide rangeoftraits of gifted populationsin
addition tc performance and achievement. For example,
the Shigaki and Wolf (1980) investigation of children’s
syllogistic reasoning; Carter’s (1985) studies of Piagetian
task performance; research by Derevensky and Coleman
(1989) and Henderson, Gold and Clark (1984) on gifted
children’s fears and daydreaming, and various studies
of personality and socialization (e.g., Altman, 1983;
Keller, 1992; Luftig & Nichols, 1991; and Olshewsky,
Kulieke, 6: Krasney, 1988).

In recerit years, research that questions the validity of
using IQ test scores for identifying present and future
gifted performance in specific academic andskill areas
has been iticreasing. Along with this focus away from the
general trait conception of giftedness represented by the
IQ score, interest has been directed to identification of
giftedness in groups that had previously not been con-
sidered gif-ed such as handicapped, underprivileged, and
ethnically divergent minority groups (Sekowski, 1992).
This new interest in giftedness among nontraditional
populatiors is leading to a broadening of criteria for
identification. For example, Schack and Starko (1990)
reported that teachers emphasized creativity, learning
speed and ease, curiosity, and initiative in seeking one’s
own learning experiencesas essential for academic gift-
edness, but more experienced teachers also emphasized

the IQ score. A trait model that emphasizes multiple
intelligences like Gardner’s is becoming more compat-
ible with research evidence than the single trait models
relying on IQ scoresfor identification of giftedness.

Cognitive Component Models

Muchrecentliterature that comes undertheinfluence of
cognitive definitions seems to representthetrait of gift-
edness functionally rather than by intelligencetest score.
For example, numerousinvestigations of giftedness in
mathematics emphasize mathematics performance as
the criterion (e.g., Benbow & Minor, 1990; Davis &
Benbow, 1990; Benbow & Arjmand, 1990). Facaoaru
and Bittner (1987) have advocated diagnostic procedures
for identifying the gifted using techniques and concepts
from cognitive research such as procedural thought
processing, spatial abilities, and problem solving. The
analysis of thought processes determined by verbal
comments recorded during problem solving has proven
useful in identifying how gifted students learn (Shore,
Coleman, & Moss, 1992). In a more extremeposition,
Mason (1992) has presented research advocating the
identification of giftedness on the basis of analysis of
task performance and cognitive skills. This focus on
functionality and mental processing is a reflection of
the increased interest in the cognitive orientation in
recent years.
A factor leading to the increase of cognitive research

in giftedness is the growth of the information sciences
and computertechnology. These advancesin technology
have been particularly influential on research in cogni-
tive psychology (Beer, 1990; Thorndike, 1984). The new
technology has greatly increased the ability to present
complex stimulus and problem solvingsituations. It also
renders the study of constructs like response time more
plausible and accurate than was previously possible. In
addition, computers have provided a model for human
information processing (Ellis & Hunt, 1989). Cognitive
psychology has focused on the study of such subjects
as the nature of expert thinking, the formation of a
construct, and elements and structures of productive
mental processing. This approachis reflected in studies
showing that mathematically gifted students were able
to express verbal statements of quantity and relation-
ship mathematically more readily than their peers or
college students taking mathematics courses (Dark &
Benbow, 1990), and that verbally gifted students excel
in different cognitive tasks than mathematically gifted
students (Benbow & Minor, 1990). Further, by focusing
on mental processing, Borland (1989) found divergent
thinking was associated with a “strict percept-strict
concept” cognitive style. In addition, Carter (1986)
reported that teaching students higher level thinking
skills led to greater success among gifted students in
learning the concepts and reasoning but not in leading
the gifted students to reach higher developmentallevels
of thought. In addition, research emerging from a
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cognitive orientation is beginning to shed light on
the complex relationship between the brain, high level
performance andability, and biological, psychological,
and social status (Clark, 1986; Petersen, Crockett, &

Graber, 1990).

Achievement-oriented Models

Achievement-oriented research on the gifted tends sug-
gest rather consistently that children whoare identified
as gifted at a young age tendto continueto beidentified
as having high ability and accomplishmentlater in life
(Monks, 1992b; Milner & Elrod, 1986; Benbow, 1992).
For example, accelerated readers seem to maintain an
edge over other students, but the difference is less as
they get older. Further, in Western cultures boys are
morelikely to sustain gifted performance andinterest in
science and mathematics thangirls. In addition, experi-
ence with the contents of the educational curriculum
prior to studying it (e.g., through involvement with
preschool or after school programs, hobbies, etc.),
family characteristics such as parents educationalattain-
ment level, and attitudes toward education, students’
interests and attitudes towards learning, and access
to experiences all seem to contribute to one’s being
identified as gifted.
The importance of special programming for the aca-

demic developmentof the gifted has been shown. For
example, Brown and Rogan (1983) have addressed the
effects of maintaining gifted children in rigid reading
programsdesign for a particular grade level. According
to these authors, these children can becomefrustrated
about independent reading because they already have
skills above what they are being taught. This can lead
to disillusionment and poorstudy habits and the paradox
of poor levels of achievement by gifted students (Boyd,
1990).

Socio-cultural/Psychosocial Oriented Models

Socio-cultural and psychosocial models emphasize the
effects of environmental influences on the development
of giftedness. Research in this area has focused on the
family and home environmentof gifted children (e.g.,
Colangelo & Dettmann, 1983; Cornell, Callahan, &
Lloyd, 1991; Cornell & Grossberg, 1987; Prom,

Johnson, & Wallace, 1987; Green, Fine, & Tolleson,
1988). This research suggests that the family and home
environmentplay an importantrole in the development
of the gifted. For example, the research suggests that
the home environment affects emotional adjustment,
achievementsatisfaction, and academic success with a
tendency for the most cohesive, child-centered, and
functional family environments to produce the most
successful students. On the other hand, giftedness in
creative expression seemed to be greater from the
less child-centered and tenser family situations. Similar
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findings for scholastic performance with low income
minority families have been reported (Prom, Jackson,
Johnson, & Wallace, 1987). Other researchers (e.g.,
Klein & Cantor, 1976) have found lower self-esteem
levels in gifted children in kindergarten to fourth grade.
It has been suggested from this finding that the gifted
child was more sensitive to the environment and had
greater need for approval from family and friends than
his or her less able peers. This social sensitivity was
supported by a study of gifted and learning disabled
children which reported the gifted were more able to
identify and label prosocial behavior (Abelman,1991).

Peerrelations and cultural influences also seem to play
a significant role in gifted development. For example,
subtle cultural values may have been influential in
producing the findings of Luftig and Nichols (1991)
that gifted boys tended to be the most popular students
while gifted girls least popular in a group of fourth
through eighth graders. Young gifted students have also
been found to show a tendency toward choosing older
(Janos, Marwood, & Robinson, 1985) and more popular
(Schneider & Daniels, 1992) students and leaders to
be their playmates and friends. In general, the social
psychological literature seems to provide substantial
support for the kind of model proposed by Ménks
(1992a) which integrates Renzulli’s three-part model
with the family, peer, and school environments.
As was pointed out earlier in this chapter, cultural

environment can determine whether or not a child is
exposed to opportunities for the giftedness (Lowenstein,
1979; Merenheimo, 1991). Female students are often
not selected to participate in gifted programsin soci-
eties in which male dominance is well established in
the educational system (Ayles, 1992). In addition,
research findings have suggested that children who come
from different cultural backgrounds than the majority
of their peers may experience reduced opportunity
to become identified as gifted despite evidence that
such children give a fairly good account of them-
selves when they are chosen to participate in gifted
programs (Cooley, Cornell, & Lee, 1991; Baldwin, 1987;
Robinson, Bradley, & Stanley, 1990; Smith, LeRose, &
Clasen, 1991).

General Trends in the Research Literature

Certain general trends can be discerned in the research
literature. First, research in this field tends toward
descriptive and case study methodology rather than
more complex designs and sophisticatedstatistical analy-
sis (Carter & Swanson, 1990). As noted by Gallagher
(1986), practical needs andrealistic solutions seem more
influential in the contents of the research literature than
high level theories of the sort proposed by Erikson
(1963), Piaget (1967), or Bandura (1986). Further, when
theory-oriented research is done, it does not seem to
have immediate or widespread influence on practice.
Finally, as suggested by Horowitz and O’Brien (1986),
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the developmental perspective should be given more
attention in the research on giftedness. Better under-
standing of the processes of development to include
learning, cognitive mechanisms, emotion and tempera-
ment, anc social and environmental factors through the
life span will lead to more effective identification and
provision “or the gifted.

Provisions Based on Developmental Psychology

A considerable portion of the research literature deals
with how to teach gifted students (e.g., Horowitz
& O’Brien, 1986; Milgram, 1980; Reis & Renzulli,
1989; Slavin, 1987; Swiatek & Benbow, 1991; Vaughn,
Feldhusen, & Asher, 1991; Wang & Walberg, 1983;
Whitlock & DuCette, 1989). As this literature would
suggest, many forms of instructional practice exist
to serve the special needs of gifted children. These
approaches can include some form ofability grouping
(between-. or within-class), cooperative learning, or
pull-out programs. A further distinction can be made
between homogeneous and heterogeneous grouping.
However, the content of the program rather than
instructional practice is most important. Certain instruc-
tional practices enable gifted children to learn at their
own pace and level of ability. On the other hand, the
content of the program enriches and motivates students
who are highly able. Close examination of the research
indicates “hat the various programs do tend to have
positive influence on achievement, creativity orcritical
thinking (see Buchanan & Feldhusen, 1991). However,
there is nt: clear indication of what is the most effective
meansof serving the academic needs ofgifted students.
To be ableto identify the best practice requires compari-
son of all practices. This kind of research is both rare
and difficult to do. Another conclusion that might be
drawn fromtheliterature is that academic arrangements
designed to provide differentiated learning experiences
for students of different ability levels are more effective
than traditional undifferentiated approaches. It is also
clear that the educational effectiveness of a particular
instructional practice depends on the personalities of
both teacher and student, and on social and develop-
mental factors. Certain methods are most beneficial in
certain environments for particular students. Further,
what is beneficial in grade 3 need not continue to be
beneficial in later grades.
The most beneficial educational approach, however,

is the approach that fits the developmental needs of
the individual child. As was already said, Vygotsky did
not regarc cognitive developmentas a processof nature
(see Van Parreren, 1983), thus suggesting that education
and instruction need notbe fitted to a particular devel-
opmental level or stage, as Piaget argued. Vygotsky’s
position is that instruction creates development (to
a certain extent), because learning and development
take plac:: within the zone of proximal development.
Tasks within the zone of proximal developmentare too

difficult for the child to do alone. These tasks become
possible with guidance and assistance from adults or
older children.
An opposing developmental position has been de-

fended and elaborated upon by Maria Montessori,
a person who played a leading role in the school
reform movement in Europe. This movementgreatly
influenced schools to becomeinstitutions where children
were accepted and treated as individuals. The reform
movement started in the early 1920s. Child-centered
education was felt to be most beneficial for the healthy
developmentof children.
Maria Montessori (1870-1952) grew up as an only

child in a family with a father who believedin traditional
values and role patterns. She aspired to a technical
career but a daughterin a “male profession” was beyond
her father’s conservative value system, and he could not
accept his daughter’s choice of study. Maria Montessori
was a mathematical prodigy, andat the age of 26 became
the first womanphysicianin Italy’s history. Although not
a trained pediatrician, she became famousas an expertin
children’sillnesses.

After 1901, Maria Montessori studied anthropology,
psychology and pedagogyat the university to be better
prepared for the education of children. Her educational
philosophy advocated first educating the senses and
feelings and then educating the mind. Additionally,
her system included observation of the child to provide
for its needs. This core of principles formed the basis
of a program that became a worldwide tool for inno-
vative practices. Programs like the one established by
Helen Parkhurst (Dalton Schools) were modeled after
Montessori. Montessori’s inherent interest in programs
for gifted education is not so well known because she
originally intended to serve the special needsof retarded
and extremely poorchildren.

Montessori’s Contribution to Gifted Education

Little systematic research on the effectiveness of
Montessori education has been done. This is true
for other educational approaches as well. Any mean-
ingful evaluation of the Montessori system should be
mindful of the specific objectives and key concepts of
Montessori’s approach. Concepts like independence,
self-composure, love of learning, and tendency to lose
oneself in one’s work are essential in a Montessori
education.
A central component of the Montessori theoryis the

concept of sensitive periods, or genetically determined
developmental periods during which the child is espe-
cially eager and able to masterspecific tasks, similar to
critical periods. During these periods the child works
with a high level of interest to improve these abilities.
However,“if the child is prevented from enjoying these
experiences at the very time when nature has planned
for him to do so, the special sensitivity which draws
him to them will vanish, with a disturbing effect on
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development . . .” (Montessori as cited in Crain, 1980,
p. 56). According to Montessori, the critical sensitive
periodsin early childhood are for order, details, the use
of hands,andfor walking.
The role of parent and teacher can be described as

“facilitator”. To be successful in this role, parents must
be aware of the specific developmental needs of the
child, not only during early childhood but throughout
the child’s developmental period. Therefore, ongoing
careful observation is necessary to give to the child
needed experiences.
Other central concepts of Montessori education are

prepared learning environment and freedom of choice.
The proper environment will contain materials and
means that correspond to the inner needs of children.
Observation of the child enables the parent and teacher
to make the right choices of supportive materials for
the individual’s development. Freedom of choice is the
opposite of teacher dictated learning. Once the child
makes a choice to do something, however, he/she must
complete it. The provision of stimulation and control
in the classroom are of course legitimate measures for
teachers and are not in contradiction with freedom for
the learner.
The Montessori elementary school with its mixed age

groups (normally more than one age group is found
in a class) provides possibilities for independent as
well as cooperative learning. Ability grouping is a
normal instructional practice in the Montessori school.
According to Maria Montessori the age graded class
should no longer be in existence (Holtstiege, 1991). A
school must provide the possibility for an individual to
progressat his or her own pace andlevel of learning. This
principle is at the core ofall gifted education.
Maria Montessori emphasized what she called cos-

mic education, an educational practice that has been
improved in recent years throughout the world. It is
substantially similar to environmental education (educa-
tion to save natural resources, respect the environment,

and opposepollution). Montessori introduced the idea
of a “cosmic task” for each child in the kindergarten,
to care for a plant in order to increase a sense of
responsibility for the environment. Cosmic education
continuesto be central to the curriculum into the higher
gradelevels.
The Montessori school encourageschildren to become

independent learners and productive thinkers, and to
love learning. Forms that this independence can take
are revealed by a 10-year-old very able child who moved
to another city with his parents. He wrote a postcard
to his teacher saying, “I thank you for never teaching
me anything” (personal communication from a teacher).
Another 5-year-old Montessori child when asked, “Who
taught you to read?” answered, “Nobody, I just read
the book to see if I could read.” A regular school child
answered the same question with, “My teacher”(Crain,
1980, p. 68).
A curriculum based on Montessori education prin-

ciples provides for qualitative differentiation. That is,
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children are allowed to proceed at their own pace accord-
ing to their own interests and needs. A differentiated
curriculum is a prerequisite for appropriate and effective
gifted education. Evaluation of the Montessori approach
should include examination of test performance as
well as independence,originality and productivity, and
self-composure. Analysis of the Montessori system with
regard to the elements beneficial for gifted education
would be useful and helpful to the field. We agree with
Crain’s statement that, “Montessori demonstrated, as
much or more than anyoneelse, how the developmental
philosophies of Rousseau, Gesell, Piaget, and others
can be put into effective practice. She showed howit
is possible to follow children’s spontaneous tendencies
and to provide materials that will permit them to learn
on their own”(p. 72).

Summary

Theories of developmentcontribute to our understand-
ing of the gifted. These theories provide different per-
spectives on the constitutional, environmental, psycho-
logical, and biologically determined characteristics and
tendencies affecting gifted performance. They also give
structure to social and political elements in the environ-
ment, and determine the opportunities for recognition
of giftedness. Developmentally oriented definitions of
giftedness have broadened from the foundationslaid by
Terman and other early workers. Cognitive research is
becoming moreinfluential. Research in the development
of the gifted seems more influenced by practical than
theoretical concerns. Although she worked more than
half a century ago with handicapped children, Maria
Montessori provided a fairly complete model for edu-
cation of the gifted.
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Introduction

A handbo:9k on giftedness and talent would not be com-
plete without consideration of genetic influence. This
chapter fo.cuses on genetic research on onetypeoftalent,
general cognitive ability, because more is known about
the genetics of this dimension than anyotherin the social
and behavioral sciences. By general cognitive ability, we
refer technically to “g‘* which is an unrotatedfirst prin-
cipal component of diverse tests of cognitive abilities.
Because ]Q scores from generalintelligence tests are
reasonabl:: indices of “g,” we could have used the terms
intelligence or IQ scores but we prefer general cognitive
ability which is less loaded with unwanted connotations.
Although general cognitive ability is important, so are
specific cognitive abilities such as verbal, spatial, and
memory abilities. However, less is known about the
genetics ofspecific cognitive abilities (Plomin, 1988).

In this chapter, we review research on the genetics of
general cognitive ability that converges on the conclusion
that this dimension of behavior showsconsiderable genetic
influence. We describe a recent study whichis the first to
show that genetic factors are important, not only for the
normal range of variation in cognitive ability, but also
for high cognitive ability. Genetic research on this basic
question of the impact of genetics on cognitive ability
also raises interesting issues about the environment. In
addition, genetic research on cognitive ability has begun
to go beyondthe basic nature—nurture question concerning
the relative effects of genetic and environmentalinfluences
to ask more: sophisticated questions such as developmental
and multivariate questions. The most exciting recent
advance is that the power of molecular genetic techniques
is beginning to be harnessed in order to identify specific
genes respcnsible for genetic influence on cognitive ability.

Genetics and Ability

Before launching this overview of genetic research on
cognitive <.dility, it may be useful to ask whygenetics has

been neglected in contemporarydiscussionsof giftedness
and talent. For example, most recent books on high
ability (e.g., Feldman, 1986; Howe, 1990; Simonton,
1990) pay scant attention to genetics (cf. Storfer, 1990).

Indeed, genetics is not mentioned in most of the
chapters in this volume. This is ironic because one of
the earliest scientific books aboutability is also thefirst
book about human genetics. A year before Mendel’s
seminal paper on the laws of heredity, Francis Galton
(1865) published a two-article series on hereditary genius
that he expandedinto the book Hereditary Genius: An
Inquiry into its Laws and Consequences (Galton, 1869).

Whyis genetic influence neglected? Recent discus-
sions of this issue in relation to the behavioral sci-
ences suggest several possible reasons (Goldsmith, in
press; Rowe & Waldman, in press; Rutter, Silberg,
& Simonoff, in press). A rudimentary problem is the
failure to distinguish between the development ofdif-
ferences among individuals and the development of
an individual. Genetic research does not address the
developmentof a single individual. Nor doesit address
the origins of species-wide developmental themes such
as the use of language in the humanspecies. Rather,its
focus is on variations (individual differences) on these
themes, for example, why somechildren are delayed in
their use of language and why someindividuals are more
verbally fluent or have larger vocabularies than others.
An historical happenstance also contributes to the

neglect of genetics: Behaviorism in the behavioral
sciences set the study of behavior apart from the
other life sciences. The legacy of behaviorism was to
make behavioral scientists uncomfortable with biology.
Behaviorism led to environmentalism, especially in
the United States. Environmentalism dominated the
behavioral sciences for so long that some behavioral
scientists still find it difficult to accept a more
balanced view that recognizes genetic as well as
environmental influences on individual differences in
behavioral development.

In our experience, the major source of concern about
finding genetic influence in behavioral development

103



L. A. Thompson and R. Plomin
 

is the mistaken notion that if a trait is influenced
genetically it cannot be affected environmentally. This
notion is wrong for at least three reasons. First, to
recognize genetic influence does not imply that trait is
entirely due to genetic influence. Rarely doesheritability
exceed 50% for behavioral traits, which means that as
much of the phenotypic variance is accounted for by
nongenetic as by genetic factors. In this sense, genetic
research provides solid evidence for the importance of
nongenetic factors.

Second, even if all the variance of a trait can be
explained by genetic differences among individuals (and
we hasten to add that no behavioral trait begins to
approach this hypothetical case), this only describes
“what is,” not “what could be” or “what should be.”

Heritability describes the extent to which genetic dif-
ferences among individuals in a particular population
at a particular time contribute to observed (phenotypic)
differences for a trait. In this sense, heritability is a
descriptive statistic, not a constant like the speed of
light. The relative magnitude of genetic and envi-
ronmental influences can change as the population
described changes. For example, one counterintuitive
example of change is that genetic differences among
individuals would increasingly account for phenotypic
differences to the extent that salient environmental
factors are equalized. In the case of cognitive ability, this
would be the expected outcomeof attempts to equalize
educational opportunities.

In other words, heritability describes “what is” in
a population—the genetic and environmental prov-
enances of measured differences among individuals
as they exist in a particular population with its par-
ticular mix of genetic and environmental influences.
Heritability does not predict “what could be” nor
does it prescribe “what should be.” If this is under-
stood, the following statement, which is at the crux
of concerns about heredity and talent, will not sound
paradoxical: Cognitive ability can be highly heritable
in a population and yet show dramatic change for
an individual who undergoes intense training. Her-
itability denotes probabilistic genetic influence for a
population, not predetermined programming for an
individual.
A third reason whyit is wrong to think that genetic

influences are immutable is that a necessary connection
does not exist between the origins of a trait and
intervention. Descriptions of “what is” do not have a
necessary relationship to “what could be.” Specifically,
intervention programs for the gifted can be effective
regardless of the origins of giftedness.
These concerns coalesce in the seldom-discussed but

often-felt issue of political implications. In a recent
discussion of this topic, Goldsmith (in press) makes
three important points. First, it is wrong to suggest
that scientific understanding of certain issues should
not be pursued, although care must be taken to avoid
interpretations of genetic determinism and other over-
simplifications. Second, the rationale for intervention
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should be demonstrated effectiveness, not efforts to
denigrate evidence of genetic influence. Goldsmith’s
third point questions the assumption that genetic
research will make people more hereditarian:

It would seem crucial to know what the gen-
eral public, as well as political leaders, currently
believe about the relative influence of inheritance
and experience in molding behavior.It is not so clear
that the public embraces experience overinheritance.
Some of my experience suggests that an accurate
description of current behavior-genetic findings to
public groups outside academia often moves them
toward a less hereditarian position (Goldsmith, in
press).

Our view concerning social and political implications
is that finding genetic influence is compatible with a
wide range of actions, including no action at all. Values
come into play when decisions are made concerning
whatis to be done with such knowledge. For example,
finding genetic influence on cognitive ability by no
means implies that those rich in ability must be made
richer. Depending on one’s values, it could be argued
that scarce educational resources should go to those
who most need them to function adequately in our
increasingly technological society.

If heritability describes “what is” rather than predicts
“what could be,” then what does it matter whether or
not genetic factors are important? The answer to this
question depends on the answer to another question:
Important for what purpose? For applied issues such as
identification and intervention, genetics is unlikely to be
of much specific help to the educator confronted with a
gifted child. Knowledge of the importance of genetics
might be helpful in more general ways. For example,
finding genetic influence might aid identification by
taking into account familial loading. Knowledge about
genetic patterns of strengths and weaknesses might be
useful in designing programstailored to children’s needs.
Understanding the role of genetics can also affect our
interpretation of other research. For example, most
research on the developmentof talent focuses on familial
factors such as parental tuition and encouragement.
However, in families in which parents are genetically
related to their children, it cannot be assumed that
such links between parents and children are due solely
to environment (Plomin & Bergeman, 1991). Another
point is that just as cures are not necessarily related
to causes of diseases, understanding causes can lead
to more rational cures. In this sense, knowing “what
is” is likely to guide us in the search for “what could
be.” More broadly, although finding genetic influence
bears no necessary implications for social action, better
decisions ought to be made with knowledge than without
it. Finally, identification of specific genes involved
in ability, discussed later in this chapter, would add
considerably to the practical value of genetic knowledge.
Still, for the present, it must be said that applications
such as programs for the gifted would proceed largely
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unchanged whether or not heredity contributes to the
developmentofability.

It should be noted, however, that behavioral genetic
studies can contribute a great deal to our knowledge of
environmental factors that affect behavior. Traditional
environmental studies confound genetic and environ-
mental influences; behavioral genetic research can disen-
tangle genetic and environmental main effects, environ-
ment—genotype interaction and environment—genotype
correlation. Identification of specific environmentalfac-
tors that affect behavior may provide the best clues for
designing «-ffective intervention programs.
The major reason for wanting to know about the

origins of ability is the basic science goal of explanation
with no ptomise of practical application. An important
first step, although just a first step, in understanding
the origins of individual differences in ability is to ask
the exten: to which genetic factors are involved. This
basic science interest in origins is also largely shared by
educators and parents in a sense of curiosity about why
children develop the way they do. We knowthatability
runs in farnilies, but does it do so for reasons of nature

or nurture?

Evidence for Genetic Influence

Human quantitative genetic research relies on family,
adoption, and twin designs. Family studies of human
behavior assess the extent to which genetically related
individuals living together resemble each other. Such
studies cannot disentangle possible environmental
sources of resemblance. This was the problem with
Galton’s 1869 family study of talent in which he
interpreted familial resemblance as due to heredity.
Separating genetic and environmentalsourcesof familial
resemblanceis the point of adoption studies. Genetically
related individuals adopted apart give evidence of the
extent to which familial resemblanceis the result of her-
editary resemblance. Genetically unrelated individuals
adopted together indicate the extent to which familial
resemblance is due to shared family environment.
Twin studies also provide a kind of natural experiment

in which the resemblance of identical twins, whose
genetic relatedness is 1.0, is compared to the resem-
blance of fraternal twins, first-degree relatives whose
genetic relatedness is .50. If heredity affects a trait,
identical twins should be moresimilar for the trait than
fraternal “wins. As in any quasi-experimental design,
these methods have possible problems, most notably,
the equal :nvironments assumption for the twin method
and selective placement for the adoption method. How-
ever, these are empirical issues and research suggests
that these are not major problems. Moreover, the
assumptions of the twin method are very different
from the assumptions of the adoption method andyet
the two methods generally converge on the conclusion
that gene ‘ic effects are important. Details concerning
quantitative genetic methods and their application to

behavior are available elsewhere (e.g., Plomin, 1990a;
Plomin, DeFries, & McClearn, 1990).

Family, adoption, and twin studies can be used
to estimate the magnitude of genetic effects as well
as their statistical significance. This is the descriptive
statistic heritability. As mentioned earlier, heritability
is an estimate of effect size given a particular mix of
existing genetic and environmentalfactors in a particular
population at a particular time. Heritability estimates
the proportion of phenotypic variance (i.e., individual
differences in a population, not behaviorof a single indi-
vidual) that can be accounted for by genetic variance.

Consider height. Correlationsforfirst-degree relatives
are about .45 on average, whetherrelatives are reared
together or adopted apart. Identical and fraternal twin
correlations are .90 and .45, respectively, regardless of
whether they are reared together or adopted apart.
These results indicate significant genetic effects. For
these height data, heritability is estimated as 90%. This
estimate of effect size indicates that, of the differences
amongindividuals in height in the populations sampled,
most of the differences are due to genetic rather than
environmental differences among individuals.
When these same methods are used to investigate

genetic effects on general cognitive ability, they yield
evidence for less but still appreciable genetic influence.
Correlations for first-degree relatives living together are
similar to their correlation for height. In a review of
the world’s literature of genetic research on IQ scores
(Bouchard & McGue, 1981), the weighted average
correlation was .42 for 8433 pairs of parents and their
offspring in 32 studies. The weighted average correlation
was .47 for siblings reared together (26,473 pairs in
69 studies). Unlike height, adopted-apart first-degree
relatives are only about half as similar for IQ as
are first-degree relatives living together. The aver-
age weighted correlation for 814 pairs of parents and
their adopted-away offspring is .22; for 203 pairs of
adopted-apart siblings the correlation is .24 (Bouchard
& McGue, 1981).
The fact that the correlation for adopted-apart rel-

atives is less than the correlation for relatives living
together suggests that shared rearing environmentcon-
tributes to the IQ resemblance offirst-degree relatives
living together. This fits with another finding from the
adoption literature: Genetically-unrelated parents and
offspring and siblings are similar. The average correl-
ation for adoptive parents and adoptedchildrenis .19
(1397 pairs) and the average correlation for genetically
unrelated children adopted into the same adoptive
families is .32 (714 pairs; Bouchard & McGue, 1981).

Thus, in very rough summary, “genetic” relatives
adopted apart correlate about .20, “environmental”
relatives correlate about .20, and “genetic-plus-environ-
mental” relatives correlate about .40. These adoption
results are consistent with a heritability estimate of about
.40, about half that for height.
The twin method converges on this conclusion. The

average twin correlations are .86 for identical twins
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(4672 pairs) and .60 for fraternal twins (5546 pairs;
Bouchard & McGue, 1981). Because identical twins
are twice as similar genetically as fraternal twins, a
rough estimate of heritability doubles the difference
between the identical and fraternal twin correlations.
This estimate of heritability is about .50. It should be
noted that the correlation of .60 for fraternal twins
exceedsthe correlation of .47 for nontwin siblings, which
suggests that shared environmentalinfluences contribute
more to the resemblance of twins than nontwinsiblings.
One of the most dramatic adoption designs, reared-

apart identical twins, suggests a higher estimate of her-
itability than these other designs, although the number
of such twin pairs is small for obvious reasons. For
several small studies involving a total of 65 pairs of
identical twins reared apart, the average correlation is
.72 (Bouchard & McGue, 1981). The correlation for
identical twins reared apart provides a direct estimate
of heritability. This high heritability estimate has been
confirmed in two recent studies of twins reared apart.
In one report of 45 pairs of identical twins reared apart,
the correlation was .75 (Bouchard, Lykken, McGue,
Segal, & Tellegen, 1990). In a report of 45 pairs of
Swedish identical twins reared apart, the correlation
was .78 (Pedersen, Plomin, Nesselroade, & McClearn,
1992). The latter study also included88pairs of fraternal
twins reared apart whose IQ correlation was .32 and
matchedidentical and fraternal twins reared together.
A model-fitting estimate of heritability that incorporates
data from the four groupsof twins in this study was .81,
and a follow-up study three years later yielded similar
results (Plomin, Pedersen, Lichtenstein, & McClearn,
1993). A possible explanation forthis higher heritability
estimate for twins reared apart is that, unlike most
of the other twin and adoption studies, these studies
involve adults rather than children and adolescents.
As explained later, heritability appears to be greater
later in life.

Model-fitting analyses that simultaneously analyzeall
of the family, adoption, and twin data summarized
in the review by Bouchard and McGue (1981) yield
heritability estimates of about .50 (Chipuer, Rovine, &
Plomin, 1990; Loehlin, 1989). The error surroundingthis
estimate maybeas high as .20, so we can only say with
confidencethat the heritability of IQ scoresis .50 + .20.
Nonetheless, even if heritability is at the bottom ofthis
range, it is a remarkable achievementto account for so
much of the variance of a trait as complex as general
cognitive ability.

If half of the variance of IQ scores can be accounted
for by heredity, the other half cannot andis attributed
to environment. In this sense, these same genetic data
provide strong evidence for the importance of the envi-
ronment. These data also indicate how the environment
works. Someof this environmental influence appears to
be shared by family members making them similar to
one another. For example, as indicated earlier, pairs
of genetically unrelated children adopted into the same
adoptive homesyield an average correlation of .32. This
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suggests that about a third of the total variance of IO
scores may be due to a shared rearing environment. The
average correlation of .19 between adoptive parents and
their adopted children suggests less shared environmen-
tal influence, although it seems reasonable that parents
and their children share less similar environments than
do siblings. However, when weconsider these data from
a developmental perspective, a very different picture
emerges, as describedin the following section.

Beyond Nature—Nurture

A survey of more than 1000 social and behavioral
scientists and educatorsindicated that most had accepted
the evidence for a significant effect of heredity on IQ
scores, traditionally one of the most controversial areas
in behavioral genetics (Snyderman & Rothman,1988).
General acceptance of the important genetic contribu-
tion to individual differences in g makesit possible to go
beyondthis most basic nature—nurture issue to ask more
interesting questions. Three examples will be mentioned
briefly. The first concerns development.

Developmental Genetic Analysis: Genetic Change as
Well as Continuity

When Galtonfirst studied twins in 1876, he investigated
the extent to which the twins’ initial similarity or
dissimilarity changed during development. Other early
studies were also developmental, but this developmental
perspective faded from genetic research until recent
years.
Two types of developmental questions can be

addressed in genetic research (Plomin, 1986). First,
does heritability change with age? It is reasonable
to suppose that environmental factors increasingly
account for variance in cognitive ability as experiences
accumulate during the course of life. To the contrary,
genetic research suggests that cognitive ability shows a
nearly linear increase in genetic influence from infancy
through early childhood (Cardon, Fulker, DeFries,
& Plomin, 1992; Fulker, DeFries, & Plomin, 1988;
Wilson, 1983) and perhaps continuing throughout the
lifespan (McCartney, Harris, & Bernieri, 1990; McGue,
Bouchard, Iacono, & Lykken, in press; Plomin &
Thompson, 1987). For example, as mentioned earlier,
a recent report of the first genetic study of older adults
reports a heritability of 80% for cognitive ability using
the powerful design of twins reared apart and twins
reared together (Pedersenetal., 1992).
Not only does heritability appear to increase during

the lifespan, but the effects of shared environment
appear to decrease. Although genetic research suggests
substantial influence of shared environment as discussed
in the previous section, recent evidence suggests that
shared environmental influence that affects IQ scores
may be much less after adolescence (Plomin, 1988).
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The strongest evidence for the importance of shared
environment comes from the correlation for adoptive
siblings, that is, pairs of genetically unrelated children
adopted into the same adoptive families. As indicated
earlier, their average IQ correlation is .32. However,
these studies happened to study adoptive siblings in
childhood. In 1978, the first study of older adoptive
siblings yielded a strikingly different result: The IQ
correlation was —.03 for 84 pairs of adoptive siblings
from 16 to 22 years of age (Scarr & Weinberg, 1978).
Otherstudies of older adoptive siblings have also found
similarly low IQ correlations (Kent, 1985; Teasdale &
Owen, 19:34). The most impressive evidence comes from
a 10-year longitudinal follow-up study of over 200 pairs
of adoptive siblings. At the average age of 8 years, the IQ
correlaticn was .26. Ten yearslater, their IQ correlation
was near zero (Loehlin, Horn, & Willerman, 1989).
These data suggest that shared environmentis important
for IQ during childhood when children are living at
home anc then fades in importance after extrafamilial
influences become more important.
A secoid type of developmental question concerns

genetic contributions to changes with age and continuity
in longitudinal analyses. It is important to recognize that
genetic factors can contribute to change as well as to
continuit, in development (Plomin, 1986). Although
genetic elfects on cognitive ability contribute substan-
tially to stability of cognitive ability during childhood,
whatis nore surprising is the extent to which genetic
effects apear to contribute to change with age (Fulker,
Cherny, «& Cardon, in press). Particularly interesting
is the suggestion of substantial new genetic variation
during th: transition from early to middle childhood.

Multivariate Genetic Analysis: Genetic g

A second example of research that goes beyond the
basic nature—nurture question is multivariate genetic
analysis, which extends the univariate genetic analysis
of the variance of a single trait to multivariate analysis
of the ccvariance between traits. Multivariate genetic
analysis makes it possible to estimate the extent to
which genetic effects on one trait overlap with genetic
effects om another trait. Analyses of this type in the
realm of cognitive abilities indicate that specific tests
and grou) factors show somegenetic effects unique to
each test and factor (Pedersen, Plomin, Nesselroade,
& McCle arn, 1993). Nonetheless, much of the genetic
effects ar2 shared in commonacross diverse tests and
factors (Cardon & Fulker,in press).
Another recent finding makes a related point: The

heritabililies of cognitive tests are strongly correlated
with their g-loadings, their factor loadings on an
unrotated first principal component (Jensen, 1987).
That is, the more a test measures g, the more
heritable it is. For example, in the study mentioned
earlier of twins reared apart and twins reared together,
the correlation between heritabilities and g-loadings

was .77 after differential reliabilities of the tests were
controlled (Pedersen et al., 1992).

School Achievement and g: Same Genes, Different
Environments

The third example also involves multivariate genetic
analysis, but it is especially relevant to the origins
and development of ability. School achievement is
interesting from a genetic perspective becauseit is widely
assumed that achievement and ability are different,
almost by definition. Achievement is what a student
achieves by effort, whereasability is thought to involve
inherent talent. For this reason, achievementtest scores

are assumed to be environmental in origin. However, a
neglected finding is that achievement and ability tests
are moderately correlated, which raises the possibility
of genetic overlap between the two domains.
Although several twin studies of scholastic achieve-

ment have been reported in adolescence, until recently
no research was available in middle childhood. In the
Western Reserve Twin Project (WRTP), specific cogni-
tive abilities and school achievement wereinvestigated
for a sample of 146 pairs of identical twins and 132 pairs
of fraternal twins aged 6-12 (Thompsonet al., 1991).
Although school achievementtests yielded significant
heritability estimates, these estimates were much lower
than heritabilities for cognitive abilities—about .20 vs
about .70. Most important are the results of multivariate
genetic analysis: The well-known correlation between
cognitive abilities and school achievementtests is due
almost entirely to genetic factors in commonto the two
domains, a finding that has been replicated in another
study (Wadsworth, in press) as well as in two studies
focused on reading achievement (Brooks, Fulker, &
DeFries, 1990; Cardon, DiLalla, Plomin, DeFries, &
Fulker, 1990). Conversely, ability-achievementdiscrep-
ancies are exclusively environmentalin origin.
Although ability-achievement discrepancies have not

been studied for high cognitive ability from a quantita-
tive genetic perspective, a study addressing this ques-
tion could have important practical implications. For
instance, would the environment completely mediate
ability-achievement discrepancies for high cognitive
ability as it does for the entire range? For high cog-
nitive ability these discrepancies must be manifested
as underachievement. Identification of specific envi-
ronmentalfactors that lead to underachievementin an
extremely talented group could lead to changesin edu-
cational practice that would minimize underachievement
by talented children.

Quantitative Genetics and High Cognitive Ability

The research described above addressesthe etiology of
individual differences in cognitive ability in the normal
range. Much less is known about the origins of high
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ability. It cannot be assumed that the etiology of the
extremes of a dimensionis the sameasthe etiologyin the
normal range. For example,at the low end ofthe ability
spectrum, severe retardation showslittle familiality in
contrastto the rest of the distribution of cognitive ability
(Plomin, 1991).

Galton’s 1869 study of talent was a family study. Since
there wasno satisfactory way to quantify ability, Galton
relied on reputation as an index. By “reputation,” he
did not meannotoriety for a single act, nor mere social
or Official position, but “the reputation of a leader of
opinion, of an orginator, of a man to whom the world
deliberately acknowledgesitself largely indebted”(1869,
p. 37). The designation “eminent” was applied to those
individuals at the rank of 1 in 4000. The majority of
individuals Galton considered to be the cream of this
elite group, ranked as one in a million, and were termed
“allustrious.”
Taking the most eminent person in each family as

a reference point, the other individuals who attained
eminence were tabulated with respect to closeness
of family relationship. Galton’s results indicated that
eminent status was more likely to appear in close
relatives, with the likelihood of eminence decreasing
as the degree of relationship became more remote.
Eminence was attained by 26%of the fathers of the
100 most distinguished men, 23% of their brothers,
and 36%of their sons. Second-degree relatives such as
grandfathers, uncles, nephews, and grandsons achieved
eminence to a much lower degree (about 7%), but
much higher than the overal incidence of 1 in 4000
(i.e., .025%). These results conflate abilities of many
different sorts, not just cognitive ability. Moreover, as
indicated earlier, such familial resemblance cannot be
attributed to heredity as Galton did. Galton started
the nature—nurture controversy by overinterpreting his
results to conclude that “ability will out” regardless of
environment.

It is surprising that during the past century verylittle
research has addressed the issue of the genetic and
environment origins of high cognitive ability. Oden
(1968) reported that, in a sample of gifted individuals
who all had IQs of over 135 in Terman’s study of the
gifted, the 1571 offspring of these individuals yielded an
average IQ of 133. Another study reported parent-—off-
spring resemblance in anotherreanalysis of the Terman
data (McAskie & Clarke, 1976). The analyses included
559 gifted parents with IQs over 135 and their 1027
offspring. Interestingly, the parent—offspring correlation
was notsignificantly different from zero (r = 0.08) even
though as a group the offspring mean resembledtheir
parents’ mean, as seen in the Oden (1968) report.
McAskie and Clarke’s finding is most likely due to
the extremely truncated sample which attenuates the
parent—offspring correlation. This is a problem thatis
inherent in studies of individual differences in extreme
groups.
These two studies illustrate an important distinction

that must be made when genetic and environmental
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influences on the origins of high cognitive ability are
explored. The isue is whether genetic factors affect
high ability and how the magnitude of this genetic
influence compares to the magnitude of genetic factors
that contribute to individual differences in the normal
range. Theissue is not the heritability of high ability in
the usual sense of genetic contributions to differences
among high-ability individuals. The reasons why one
child has an IQ of 150 and another an IQ of 145 are
less important than understanding why both children
have such high IQ scores as comparedto the rest of
the population.

This question can be addressed using a new approach
that leads to an estimate of what is called group
heritability, in contrast to the traditional heritability
statistic which could be called individual heritability.
Group heritability refers to the genetic contribution
to the average difference between a selected group
such as children of high ability and the rest of the
population. The typical approach to group heritability
in genetic research on disordersis to establish a cut-off
score as a diagnostic index of the disorder(i.e., normal
vs abnormal). Concordances can be calculated and
compared for identical and fraternal twins, or liability
(tetrachoric) correlations can be used which assume a
continuous distribution even though the data, as they
are used, are discontinuous.

A far superior approach has been developed by
DeFries and Fulker (1985) and has been called DF
analysis after its developers (Plomin & Rende, 1991).
DF analysis requires that the continuum be assessed
rather than assumed. It assesses group heritability as
the differential regression to the population mean of
_the co-twinsof identical and fraternal twin probands for
a quantitative measure. That is, IQ scores of co-twins
of probandsascertained because of high IQ scores are
expected to regress toward the mean of the unselected
population. However, to the extent that high ability is
due to genetic factors, the regression to the mean will
be less for identical twin co-twins than for fraternal
twin co-twins. DF analysis wasfirst applied to reading
disability (DeFries et al., 1987). Group heritability for
reading disability was found to be only about half the
magnitude of individual heritability for reading ability,
suggesting that the disorder of reading disability may
be different etiologically than the dimension of reading
ability.

Is group heritability of high ability significant? What
is the magnitude of group heritability for high ability?
The WRTP twin sample was used to estimate group
heritability (Thompsonet al., 1993). The DF approach
was applied to IQ scores from traditional intelligence
tests (Weschler Intelligence Scale for Children-Revised
and the Peabody Picture Vocabulary Test) expressed as
a composite standard score with a mean of 0.0 and a
standard deviation of 1.0. High ability was operationally
defined as IQ scores 1.25 standard deviations above the
sample mean.

Asa preliminary analysis, concordanceswere calculated
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separately for identical and fraternal twin pairs in which
at least ore member of the pair scored 1.25 standard
deviations above the sample mean. Probandwise con-
cordances were used in which the total number of
affected individuals in concordant pairs is divided by
the sum «f the total number of affected individuals
in concorciant anddiscordant pairs. The probandwise
concordan:es were 62% (18/29) for identical twins
and 25% (6/24) for fraternal twins, suggesting genetic
influence for high ability.
These twin concordancessuggest that group heritabil-

ity for high ability is additive in that the DZ (dizygotic)
concordan.:e is roughly half the magnitude of the MZ
(monozygtic) concordance. This finding for high ability
does not contradict the hypothesis that rare genius may
be epistatic (Lykkenet al., 1992). The genetics of genius
may differ from the genetics of high cognitive ability.
For exam)le, specific constellations of many genes may
be required for genius. The hallmark of such epistatic
interactions is resemblance for MZ twins but not for
first-degrevrelatives.

DFanalysis provides an estimate of the magnitude of
groupheritability using continuousIQ scores rather than
dichotomiving the scores. The gist of the DF approach
to group heritability compares the mean score of the
co-twins ©f identical twin probands to that of the
co-twins of fraternal twin probands. Groupheritability is
suggested !o the extent that the mean score of the former
group regrzsses less far to the population meanthan does
the mean score of the latter group. For the high IQ
sample, the mean standardized score of the probands
is 1.67 an«| the population mean is 0.00. The co-twins
of the idexitical twin probandsregress very little to the
population mean—their mean scoreis 1.53. In contrast,
the co-twixis of the fraternal twin probands regress more
than halfway to the population mean—their mean score
is 0.76. This pattern of results supports the suggestion of
group heritability for high ability that emerged from the
comparison of twin concordances.
DF anzlysis employs an elegant regression model

which tesis the differential regression to the mean
for identical and fraternal twin probands, taking into
account miean differences between the probands. The
analysis y12lds estimates of group heritability and pro-
vides standard errors of the estimates. The analysis,
described elsewhere (DeFries & Fulker, 1985, 1988),
estimates group heritability as .67 + .24 for high
ability. This significant group heritability suggests that
about two-thirds of the difference between the IQs of
the children in the high-ability group and the aver-
age IQ ir the sample can be attributed to genetic
factors.

This estumate of group heritability is similar to the
traditiona). individual heritability for cognitive ability
obtained in this same sample (Thompsonetal., 1991).
Together these results suggest an hypothesis with far-
reaching | nplications: In terms of genetic influence,
high cogni ive ability may be merely the extreme of the
normal continuum of cognitive ability.

Molecular Genetics and High Cognitive Ability

We are at the dawn of a new era in which molecular
genetic techniqueswill revolutionize genetic research on
behaviorby identifying specific genes that contribute to
genetic variance in behavioral dimensions and disorders
(Plomin, 1990b). We have begun to employ these
techniques in our research in order to identify specific
genesthat affect high cognitive ability (Aldhous, 1992).

It was only ten years ago that the now-standard
techniques of the “new genetics” were first employed
to identify genes responsible for single-gene disorders.
As described elsewhere (e.g., Plomin et al., 1990),
the discovery of restriction enzymes, which led to
recombinant DNA andthe ability to sequence DNA,
also produced thousands of new DNA markers,genetic
differences among people that involve DNAitself rather
than gene products such as the blood groups. These new
DNA markers can be used to identify a chromosomal
region and, eventually, to isolate a gene and a gene
product for single-gene disorders.

Notable early successes include cystic fibrosis and
Duchenne muscular dystrophy. These are dichotomous
traits, like Mendel’s smooth vs wrinkled seeds, in
which one gene is necessary and sufficient to explain
the observed difference. Although several thousand
single-gene disorders, most very rare, have been
reported, behavior is much more complex. Behavior
reflects the functioning of the whole organism and it
is dynamic, changing in response to the environment.
Genes that affect behavioral traits are transmitted
hereditarily according to Mendel’s laws in the same
way as genesthat affect any other phenotype. However,
behavioris special in three ways. First, unlike Mendel’s
smooth vs wrinkled seeds, most behavioral dimensions
and disorders are not distributed in simple either/or
dichotomies such as talented vs not talented, although
in psychopathology we often pretend that a line exists
that sharply separates the normal from the abnormal.
Second, behavioral traits are substantially influenced
by nongenetic factors: heritabilities rarely exceed 50%.
Third, genetic effects on behavioral dimensions such as
cognitive ability are likely to involve many genes of
variable but generally small effect size. Each of these
points applies to the dimension of cognitive ability
and to the dichotomy of convenience that we call
high cognitive ability. The challenge is to use DNA
markers to find genes in these complex systems of
behavior that involve multiple genes as well as multiple
nongenetic factors. Such genesof varying effect size that
contribute to quantitative traits are called quantitative
trait loci (QTL).

Linkage

For a single-genetrait, linkage is a method guaranteed
to find the chromosomallocation of the gene, even when
nothing is knownaboutthe gene product. Linkage traces
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the co-transmission of a markerand a disorder within a
family pedigree. The exemplar is Huntington’s disease,
which wasthefirst disorder mapped to a chromosome
using the new DNA markers. Huntington’s disease has
long been known to be a single dominant gene that
is lethal later in life regardless of a person’s other
genes or environment. Other single-gene disorders are
quickly being put on the genome mapthrough the use
of linkage.
The problem is that behavioral dimensions are dif-

ferent. Most importantly, they show no suggestion
of simple single-gene inheritance. Linkage can only
identify a major gene that is largely responsible for
a disorder. For the analysis of behavior, reliance on
linkage techniques that can only detect major-gene
effects is an example of losing one’s wallet in a dark
alley but looking for it in the street because the light
is better there. It is now generally recognized that no
major gene for behavioral dimensions or disorders is
likely to be found in the population. However, current
linkage research assumesthat a major gene can be found
in certain families. For this reason,linkage studies focus
on large pedigrees with many affected individuals in the
hopeoffinding a major gene responsible for the disorder
in a particular pedigree. In this view, multiple-gene
influence is seen at the population level because different
major genesare responsible for the disorder in different
families. .
The alternative view espousedhereis that major genes

will not be found for behavior either in the population
or in a family. Rather, for each individual, many genes
make small contributions to variability and vulnerability.
In this view, the genetic quest is to find, not the gene
for a behavioral trait, but the OTL that affect the trait
in a probabilistic rather than predetermined manner.
Although some sledgehammereffects of major genes
may be found, it seems more likely that many other
alleles nudge developmentup as well as down for many
individuals and do not show dramatic effects as in the
classical single-gene disorders.
The point is not that behavior is too complex to take

advantage of the new DNA markers, but rather that
we need to bring the light of molecular genetics into
the dark alley. New strategies are needed to identify
genesthat affect behavioral traits, even when the genes
account for only a small amount of variance, when
nongenetic factors are important, and whenthetraits
are quantitatively distributed. That is, we need to use
molecular genetic techniques in a quantitative genetic
framework.

Allelic Association

Given the breathtaking pace of technological advances
in molecular genetics, the safest bet is that at the turn
of the century we will be investigating multiple-gene
influences for complex dimensions and disorders using
completely different techniques from thosein use today.
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However, one strategy that we are using in the mean-
while is called allelic association. Linkage refers to loci
rather than alleles—linkedtraits such as hemophilia and
color-blindness do not occur together in the population.
In contrast, allelic association occurs when a DNA
marker is so close to a relevant gene (or it is part of
the gene) that affects the trait that_a markerallele is
correlated with the trait in unrelated individuals in the
population.
The best case is when the markeris the relevant gene

itself. That is, the marker can be in the coding region
of a gene and thus code for actual polypeptide differ-
ences among people. Some background information is
necessary here. Most DNAinvolves noncoding regions
between genes that are not transcribed into messenger
RNA and thus are not translated into amino acid
sequences. Moreover, much DNAin transcribed gene
is spliced out (so-called introns) and is not translated
into amino acid sequences that form polypeptides. Of
the thousands of known markers, only a handful are
knownto be in coding sequences (exons). An example
of functional markers that happen to be in coding
sequences are markers for two of the five types of
dopamine receptors, D, and D, dopamine receptors.
In the case of dopamine D,receptor, it is known that
receptor binding differs for people with different marker
genotypes. However, the vast majority of current mark-
ers are likely to be in noncodingregions becausenatural
selection permits variation in nonfunctional DNA much
more than in functional DNA.Finding such functional
markers is a high priority for research because of the
powerthey provide for identifying OTL (Sobell, Heston,
& Sommer, 1992).

Allelic association makes it possible to use markers
that are not functional themselves but are very close to
functional genetic variation. A particular combination
of a markerallele and a functional variation in DNA
that happen to be on the same chromosomeis rarely
separated by recombination (meiotic crossing over of
chromosomes) if their loci are very close together on
the chromosome.

Allelic associations have been found between dis-
ease states and markers in the HLA histocompatibility
complex (Tiwari & Terasaki, 1985). In other words,
particular alleles in this complex increaserisk for certain
diseases. For normal variation, the best example of
allelic association is serum cholesterol levels for which
about a quarter of the variance can be explained by
four apolipoprotein gene markers (Sing & Boerwinkle,
1987). In psychiatry, a marker in the D, dopamine
receptor has been reported in several studies to be
associated with alcoholism (Cloninger, 1991). That is,
the frequency of this allele appears to be greater in
severe alcoholics than in controls, although failures to
replicate have been reported.
A major advantage ofallelic association analysis is

that it can use samples of unrelated individuals, whereas
linkage requires pedigrees of related individuals. In
addition, allelic association is just as applicable to
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quantitative traits as to disorders. Most importantly,
by increasing the samplesize of relatively easy-to-obtain
unrelated subjects, association analysis can be made
sufficiently powerful to detect small genetic effects.
A problem is that there are so many DNA markers.

The allelic association approachis like a myopic search
for a few needles in a haystack. In contrast to linkage
which can «letect a major gene far away from a marker,
allelic associations can only be detected when a marker
is very near a genethat affects the trait. For behavioral
traits influenced by many genes as well as nongenetic
factors, a near-sighted strategy such as association may
be needed to see fine details of the landscape near a
marker even thoughit hasto sacrifice the ability to see
distant mountains. This is not really a sacrifice because
there are no mountains to be seen. Nonetheless, there
are so many markers that randomly drawing straws
from the haystack is unlikely to pay off. The odds can
be stacked in our favor by beginning the search using
markers in dr near genesof neurological relevance. The
odds can also be improved by using large samples and
well-measured extreme groups to increase the power
to detect small effects. The goal is to identify some,
certainly not all, genes that contribute to the ubiquitous
genetic variance found for behavioraltraits.

Allelic Association and High Ability

Weare using this allelic association approach in an
attempt to identify QTL associated with high cognitive
ability. DNA markers are employed that are in or near
genes with possible neurological relevance such as the
many neuroreceptor genes and genes involved in the
regulation of these genes. From the WRTP sample of
more than 500 children, we selected three groups of
Caucasian children: 24 children with the highest IQ
scores, 21 with average IQ scores, and 18 with the
lowest IQ scores. The average IQ scores of the three
groups are 130, 104, and 80, respectively.
We have obtained blood from these children and

established permanent cell lines by transforming the
lymphocytes with Epstein-Barr virus. Permanentcell
lines provicle unlimited amounts of DNA for marker
analyses as well as a permanent resource for future
DNAanalyses of these samples. We have compared
allelic frequencies for these groups for more than 20
DNA markers, including dopamine receptor 1 and
3, monoamine oxidase B, myelin associated protein,
neurofilament protein, and fragile X repeat length.
Althoughinteresting preliminary results are beginning to
emerge, we have agreednot to publish these results until
we haverey:licated them in an independent sample. Our
replication sample includeschildren with even higher IQ
scores (mein IQ of 142), as well as children with even
lower IQ scores (mean IQ of 74).

Nearly all molecular genetic research focuses on
disorders, | »0king for DNA markers linked or associ-
ated with disruptions of normal development. We are

especially interested in identifying “increasing” alleles
that contribute to high ability. For this reason, the
pattern of results we are particularly interested in
finding is one in which theallelic frequency is similar
for the low-IQ and middle-IO groups but different for
the high-IQ group.

Conclusion

Moreis knownabouttheorigins of individual differences
in general cognitive ability than any other behavioral
dimension, although weare still closer to the begin-
ning than to the end of the behavioral genetics story
(Plomin & Neiderhiser, 1991). It is clear that genetics
plays a major role in the story, and our DFanalysis
indicates that high ability is also strongly heritable. The
convergence of evidence for the importance of genetic
influence suggests that the current neglect of genetics in
research on giftedness and talent needs to end.

Molecular genetics provides powerful tools that can
be used to identify DNA differences amongindividuals
without relying on familial resemblance. In addition to
providing indisputable evidence of genetic influence, it
will revolutionize genetic research by providing a meas-
ured genotype for investigating multivariate and longi-
tudinal genetic issues, the links between the normal and
abnormal, and interactions and correlations between
genotype and environment. In a broaderperspective,it
will help to integrate genetic researchin the increasingly
fractionated biological and behavioral sciences at the
universal level of DNA. The much-used phrase para-
digm shift seems no exaggeration for advances of this
magnitude.Asis the case with most important advances,
it will raise new ethical issues as well (Wright, 1990).
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Introduction

The tern: “gifted” is essentially undefined; it is used
mainly in three quite different ways (Muehle, 1969,
Knoche, 1977; Helbig, 1988). In the first place, it is
used as synonymous with “intelligent”; high IQ is the
measure used to define giftedness (Rost, 1993). This
definition began with Termanetal. (1925), Meili (1951),
and Hofstaetter (1957); Rost (1993) gives a longlist of
authors who have adopted it. There are many clear
advantages favoring this use of the term. Giftedness,
however interpreted, nearly always involves high IQ,
even if this is not considered to be the only ingredient.
It is relatively easy to measure; there are many good
IQ tests. as well as tests of special cognitive abilities
(verbal, numerical, visuo-spatial, etc.). Underlying the
IQ, ther:: are good theoretical and experimental foun-
dations. |7inally, most studies of giftedness, particularly
in the arva here surveyed, havein fact correlated brain
research findings with IQ. Forall these reasons, most of
the work here discussed has used IQ as the preferred
measure of giftedness.
A second definition of “giftedness” relates to the

concept of “creativity” (Glover, Ronning & Reynolds,
1989; Eysenck, 1993). Creativity is a dispositionaltrait,
not highly correlated with intelligence, and measured
usually by tests of divergent, rather than convergent type
tests, uni.isual word associations, preference for complex
as oppos.:d to simple art forms, etc. Unfortunately the
term is used in two different ways. It may be used as a
trait, defined as implying originality in cognitive output,
or it may be usedto define socially valuable achievement.
Trait creativity does not correlate highly with achieve-
mentcreativity, for the simple reason that achievement
creativit, implies and needs a great deal more thantrait
creativit,. Thus in order to create an original work of
art, or a 10vel theoryin science, high intelligence, great
persisterice, social support, high motivation, and much
else is needed, in addition to trait creativity (Eysenck,
1993). Einstein, Mozart, Shakespeare or Titian could
not have: showntheir creativity in an African kraal, an
Eskimo igloo, or an Indian wigwam!
A fina! definition of “giftedness” is in terms of highly

specific talents. Musical ability often shows itself at
astonishiigly young ages (Mozart!), and appears to

be quite unique, particularly at the executive level,
when we talk about composers we find that the truly
great also have very high IQs (Cox, 1926). Drawing
and painting appears to be a similarly unique ability,
but again when we approachthe geniusclass there is a
strong admixture of intelligence. It would be extremely
interesting to measure brain activities in highly musically
or artistically gifted children, but this has not been done,
and consequently we are compelled to use IQ as our
maincriterion of giftedness. This is matter, not of choice,
but of necessity; using any otherdefinition of giftedness
would leave this chapter very short indeed! It would also
leave us with very little psychological theory or empirical
knowledge. Hence our concentration on brain research
related to intellectual giftedness.

Cognitive factors are obviously important as far as
“giftedness” is concerned, but there is also much evi-
dence that creativity is highly correlated with person-
ality (Eysenck, 1993). Here too there is considerable
evidence of differential brain activity (Eysenck, 1990).
Much of the discussion of the relationship between
creativity/genius on the one hand and personality on
the other has been concerned with the pathological side
of personality (Prentky, 1980; Lange-Eichbaum,1950).
Wewill return to this point on a later page.
Other factors, like motivation, are of course also of

supreme importance for creative achievement, but for
giftedness as a trait, i.e. a dispositional variable, they
are probably less important. Manygifted children fail to
showanycreative achievement when they grow up; their
giftednessfails to be translatedinto real-life contribution
to art or science. This difference between disposition and
achievementis central to any discussion ofgiftedness; we
maybe gifted, but hide our talent under a bushel!
Given that giftedness, however defined, is a psycho-

logical concept, why would welook for its causation or
correlates in the cortex? The main reason, of course,1s
that there is a strong genetic determination to all the
variables associated with giftedness (Vernon, 1989). The
most obviousrelation is with IQ; there is no question
that IQ is strongly determined by additive genetic
variance (V,), to the extent of roughly 70%. Between-
family environmental variance adds another 20%, and
within-family environmental variance 10% (Eysenck,
1979). There are manydifferent sources of evidence for
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this conclusion: studies of monozygotic twins brought up
in separation; comparisons of monozygotic and dizygotic
twins; children adoptedat birth; regression to the mean;
inbreeding and its opposite, heterosis—these are just a
few of the methods used to measurethe heritability of
intelligence and put together a model of the genetic
architecture involved.

Intelligence, in addition to a general ability factor
(Spearman’s g) contains also a numberofspecific ability
factors, and it is important to discover whetherthese,
too, are heavily determined by genetic factors. Nichols
(1965), Petrill and Detterman (1991), and specifically
Cardon et al. (1992) have answered the question in
the affirmative. Cardon etal., in technically by far the
most adequate study, lookedat verbal, spatial, percep-
tual speed and memory factors independent of g, and
found strong evidence for genetic determination. This
is important as it serves to direct a child’s interest and
motivation in accordance with his special gifts; general
giftedness is supplemented byspecial gifts determining
the child’s majorlikelihood of successful adaptation.

In a similar way there is ample evidence to show
that personality, too, is strongly determined by genetic
factors (Eaves, Eysenck, & Martin, 1989; Loehlin &
Nichols, 1976). Here twin and adoption studies again
play the most important role, and demonstrate quite
clearly that at least half the phenotypic variance in
the great majority of personality traits is contributed
by genetic factors, although epistasis plays a role in
addition to V,. Practically all the environmental vari-
ance is within-family, with little if any evidence for
between-family variance playing a part, contrary to
commonbelief.

Whenweturn to such conceptionsascreativity, genius
and special artistic talent, we have to confess that we
have little in the way of experimental research that
could be compared with the large body of empirical
material that exists in relation to IQ (Vernon, 1989).
It is sometimes suggested that the fact that giftedness
seems to run in families may support a genetic inter-
pretation, but such a suggestion is clearly mistaken.
Familial concordance can be produced equally easily
by environmental as by genetic means; by itself it
argues for neither explanation. Quite the opposite is
in fact true; the fact that many a genius is born in an
utterly undistinguished family (Gauss, Newton, Berlioz)
makes environmental influences an unlikely candidate,
and leaves genetics as the only explanation. Of the two
dozen most famous mathematiciansin the history of the
world,all but two were borninto families not containing
any mathematicians (Eysenck, 1993); where but from a
random segregation of genes could they have received
their talent?
The main pointhereis that ifDNA plays a large part in

intelligence, and probably in creativity and special abil-
ities, then surely we must postulate some intermediary
links of a psychophysiological or hormonalkind between
DNA and behavior. DNA cannot directly influence
behavior; it can only do so via such intermediaries as
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those postulated above. Hence the need to search for
these intermediaries which will presumably emerge as
biological correlates of creative and “gifted” behavior.
This, at least, is the way research workersin this field
have integrated these areas, and wewill follow along the
same path.

Experimental Methodsin Brain Research

Before we examine the research evidencerelating brain
physiology and function to giftedness andintelligence, it
is perhaps useful to describe some of the measurement
techniques and terminology that are associated with this
area.

The Electroencephalogram (EEG)

The EEG is a record of the electrical activity of the
brain, conventionally recorded using metal electrodes
placed in contact with the surface of the scalp. The
electrical activity represents the mass action of neurons
at both the cortical and subcortical levels of the brain.
Effectively, the EEG is measuring voltage changes over
time. Due to the density of the skull, interstitial fluids,
and membrane thickness, the EEG signals are heavily
attenuated and subsequently of the order of amplitude of
tens of microvolts. Brain electrical activity is continuous
and can be analyzed, using the mathematical methods
of spectral decomposition and analysis, to show which
particular frequencies are present at any point in time
within the continuous trace. Conventionally, there are
four major frequency bandsofinterest:

Delta: frequencies below 4 Hz. Delta wave activity is
of high amplitude but low frequency.It is associated with
unconsciousness whether induced by physical trauma,
tumor, anesthesia, seizure, or sleep.

Theta: frequencies between 4 and 7.5 Hz. Theta
activity is mostly seen in adults during drowsiness and
sleep. More generally it is associated with maturational
processes in youngchildren. There is some evidencethat
theta activity is associated with emotional response as
in feelings of frustration or pleasure. However, this
evidenceis ambiguous.

Alpha: frequencies between 8-13 Hz. Alphaactivity
is most commonly observed when an individualis fully
awake, relaxed both physically and mentally, and in an
environmentrelatively free of stimuli. These frequencies
are seen predominantly over the occipital area of the
scalp, with the eyes closed. Alpha waveactivity is very
sensitive to changes in moodandinformation processing
workload.

Beta: frequencies above 13 Hz to about 40 Hz. Beta
activity is associated with desynchronization or break-up
of the alpha rhythm,dueto novelstimulation,visual per-
ception, or increased cognitive information processing
activity. Generally, beta waveformsare observed in the
frontal and central regionsof the brain.
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The ongoing EEG waveform can be analyzed in terms
of single events or regions of interest (spikes, alpha
spindling. paroxysmal discharges, artefacts), or by using
power sp«ctrum analysis, examined with regard to the
frequencies being generated over a particular period
of time. Topographic EEG is the name given to the
methodology that graphically represents this frequency
activity recorded over time, across up to 64 electrodes
placed on the scalp. This spatial distribution of electrical
power at each frequency, computed at each electrode
position, can be plotted in the form of contour lines,
color densities, or grey-scaled bitmaps. The powerat
each frequency for areas of the scalp between electrodes
can be es:imated by interpolation methods.
A comprehensive overview of the area can be found in

Niedermeyer and Lopesda Silva (1982), Maurer (1989),
Fisch (1990), and Binnie and McGillivray (1992).

Averaged Evoked Potentials

While the analysis of ongoing EEG has provided much
information with regard to clinical syndromes and
symptomulogy and has provided some insight into
the relation between brain activity and behavior,it is
limited ir. terms of the period of analysis of the data.
Generally, ongoing EEG is assessed over a period of
seconds cr minutes and parameters computed from the
data reflect this gross level of activity. However, when
the brain is presented say with a tone or light flash or
any stimuus of brief, transient duration (milliseconds),
it is the instantaneouselectrical response of the brain
that is primarily of interest, not the long-term ongoing,
background EEG. A problem that arises here though
is that the instantaneous brain response is in most
cases extremely difficult to detect from the general
background “clutter” of ongoing brain activity. To use
an analogy from the engineering world, the signal (the
brain response) is masked bythe noise (the background
EEGactivity). There are two ways of approaching the
solution of this problem. The first involves developing
signal processing methodsthat are sufficiently sensitive
to detect the signal within the noise, the second approach
uses the principle of averaging to enhancethesignal. The
first approach, knownassingle trial evoked potential
analysis, is only just beginning to show promise (as
discussed later). The second approach,that of averaging
waveforms, has been the conventional method of analy-
sis to date. If we repeatedly present a stimulus to an
individual and record the instantaneous brain response
to each stimulus (storing say half a second’s worth of
activity immediately following stimulus presentation),
and add tnese stored traces to one another, slowly the
evoked response is seen to emerge from the gradually
reducing l:ackgroundactivity. Essentially, each recorded
trace contiiins a waveform that consists of a response and
background activity over the duration of the response. If
the backg:‘oundactivity has no relation to the stimulus,
it can be viewed as random “noise”. If we add several

traces together, the noise will tend to sum to zero (as
with statistical “noise”), while the signal will tend to
becomelarger relative to the reduction in noise. This is
becausethesignalis a relatively constant feature of each
trace, in effect non-random. Hence, when summingthe
voltage values which contain the signal, the features of
the signal are enhanced. Depending uponthe strength
of the signal in response to a single stimulus, as few
as 5 or as many as 1000 or more stimulus trials may
be required to enhance the evoked potential. For most
experiments looking for cortical evoked potentials,
somewhere between 50 and 100 trials are normally
presented. Prior to the advent of computers, signal
averaging was donevisually, using a storage oscilloscope
that displayed each trace superimposed over previous
traces. Since the early 1960s, however, a computerhas
been used to sample the voltage values from an EEG
electrode after a stimulus has been presented,store the
values as an array, then add to it the next sequence of
trace values for each stimulus presentation. The final
values in the array, divided by the numberof stimulus
presentations, represent the averaged evoked potential
(AEP).

Figure 1 shows a typical AEP recorded using an audi-
tory tone stimulus of 30 milliseconds (msec) duration
and averaged over 100 stimulus presentations. As can
be seen from this figure, the main features of interest
appear to be evident at about 20 msec or so into
the response, with the response appearing to diminish
after about 400 msec. From the calculations made
in producing this trace, and from the trace itself,
several parameters can be extracted that describe trace
variability, peak latencies, trace and peak integrated
amplitude, and the spectral power at each frequency
that is evident within the trace. In addition, by varying
the stimulus or information processing required to be
used by an individual during the presentation of a
stimulus, it is possible to observe “paradigm specific”
signal features. For example, the P300 latency parameter
is computed from an AEP, being measuredasthe time
from stimulus onset/offset to the maximum amplitude
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FIGURE 1. An averaged evoked brain potential to 100
auditory tone stimuli.
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observed around 300 msec. Thereis in fact a definite
positive voltage peak at around 300 msecthatis a func-
tion of the specific experiment paradigm that introduces
some level of uncertainty concerning a feature of the
stimulus. Further information about evoked potential
methodology can be found in Regan (1989) and Brunia,
Mulder, and Verbaten (1991).

The Measurement of Cerebral Hemisphere
Lateralization

If ongoing EEG or AEPs have been recorded from at
least two sites on the scalp, one electrode over each brain
hemisphere, then assessment of hemispheric differences
can be examined using a variety of computed param-
eters. These parameters can be based on powerat spe-
cific frequencies between the hemispheresites, latency
and amplitude differences, and the synchronicity of
activity between thesites. A review of the computational
aspects of lateralization analysis is presented by Sprott
and Bryden (1983).

Brain Imaging (rCBF, SPECT, PET, CAT, MRS,
MRI)

Since the late 1970s and early 1980s, methods of
graphically imaging brain structure and activity have
become possible. While X-ray techniques have been
available for many years, these have generally required
high power irradiation of body tissues that carry a
risk of physical injury due to the radiation effects.
In addition, the spatial resolution of the X-ray image
was not particularly good when used as an imaging
procedure for soft tissue structures like the brain.
One approach to solving this problem is to examine
regional cerebral blood flow (rCBF) within the brain,
using some form of volume measurementasan estimate
of brain activity. If an individual is administered a low
radiation level, short half-life, radioactive isotope thatis
absorbed by the blood but doesnotcross the blood-brain
barrier, it is possible using gammascintillation cameras
to inferentially compute the cerebral regional blood
flow from the isotope “washout”activity. Crude spatial
localization of blood flow and volume can thus be
“imaged” in this manner. Alternatively, it is possible
to use an isotope that does cross the blood-brain barrier
and is “trapped”in cells for up to about 6—7 hours. Single
Photon Emission Computed Tomography (SPECT) is
used in conjunction with this particular technique as only
a single photonis produced in each radioactive collision
(positrons colliding with electrons). Rotating gamma
cameras around the head of a subject detect photon
activity and thus permit computation of the probable
source of that activity. Although it is possible to use
SPECT for reconstruction of regional tissue structures,
it remains problematic to compute blood flow values.
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A related approach to modeling the dynamicsof brain
activity is the Positron Emission Tomography (PET)
methodology. In this technique, a low-level radioactive
isotope is “tagged” onto a substance such as glucose,
whichis then injected intravenously into an individual.
Since neural activity requires glucose to be metabolized
for energy purposes,it is possible to detect areas within
the brain that have metabolized glucose by using the
isotope positron collision activity within the area of
metabolic activity. The primary difference between
SPECT and PETis that the radioactive substances used
for PET collisions produce two photonspercollision.
These photons always have opposite directionsoftravel.
From this directional information, source reconstruction

is possible and subsequently the entire set of information
is displayed as a graphical image. A 3D imageis built
up from the repeated analysis of data in terms of planar
“slices” of the skull. So, in addition to having the
ability to image the structural aspects of the brain,
the dynamics mayalso be investigated by mapping the
metabolic activity via isotope positron interaction.

Thefirst structural 3D modeling technique for mor-
phological imaging of the brain in toto used low power
X-rays coupled with enhanced signal processing algo-
rithms. The Computed Axial Tomography (CAT) scan
projected X-rays in tightly defined planes, building up
the 3D image from the computed particle interactions
within each focused plane. Although the spatial resolu-
tion was still not high, it was, however, the first time
a 3D realization of brain morphology had ever been
produced in vivo within a living human subject. Since
this pioneering work, X-ray power required to pro-
duce images has decreased while image resolution has
increased via signal processing algorithms. In addition,
a new methodof imaging has recently been introduced,
based uponthe effect of an intense magnetic field upon
the spin alignment of certain unpaired protons and
nuclei within brain tissue. With the introduction of an
externally applied strong magnetic field, the unpaired
nucleons align their spins either parallel or antiparallel
to the axis of the field. The two spin orientations have
slightly different energies, with the separation between
these energy levels proportional to the magnitudeof the
magnetic field. In addition, there is some movement
around the spin angle by each specific type of nucleon
that has been likened to a form of resonance within
the magnetic field. These resonance frequencies are
unique to each particular type of nucleon, allowing
identification and spatial mapping of the presence of
chemical substancesby the use of such frequencies. This
technique of Nuclear Magnetic Resonance (NMR) is
also known as Magnetic Resonance Spectroscopy (MRS)
and more generally as Magnetic Resonance Imaging
(MRI) when applied to the detection of water protons
(hydrogen nuclei) only. Both MRS and MRIaretruly
non-invasive imaging techniques in that they require
no inhalation or ingestion of radioactive substances as
with rCBF, SPECT, or PET, or bombardment with
X-rays as with CAT scanning. In addition the spatial
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resolution of MRI and MRSis far superior to that
provided by the other techniques. Two recent reviews
by Dagerand Steen (1992) and Prichard (1992) outline
the methodology and provide someinitial evidence of
its utility in brain research. A paper by Adamsetal.
(1992) also provides an insight into the comparative
clinical utility of the various imaging methodologies
discussed. above.

Cerebral Hemisphere Lateralization

During tlie past 20 years a technological revolution has
taken plave within the fields of functional brain research,
neuropsychology, and cognitive psychophysiology. This
advance in technology has permitted measurement of
brain structure, function, and activity that has had a
significant impact on knowledge about the involvement
of the brain in behavior. Strangely, this revolution
appears to have been largely ignored within the area
of giftedness. In addition, the standard of research
implemerited in this particular area is so low in qual-
ity as to render most of the reported results and
conclusicns unsound. The main focus of this chapter
will be the exposition of the primary methodologies
(and results following from their use) that are now
available to researchers examining brain structure and
function. Initially, we have examined the most relevant
research results that have been generated from the
psychophiysiological investigation of gifted children.
One avea that has persistently attracted research

has been that concerned with the lateralization of
cerebral hemisphere information processing and the
concomitint notion of cerebral dominance. Since the
work of Sperry (1964) and Gazzaniga (1967) report-
ing the behavioral effects of severing the two cer-
ebral hemispheres, much experimental effort has been
expendedin attempting to demonstrate that right hemi-
sphere processing is concerned with spatial, gestalt,
“creative” functions, and left hemisphere processing
with sequential, analytical, verbal information proces-
sing functions. With regard to the application of this
lateralization construct to giftedness, the hypotheses
put forward generally involve the notion of right cer-
ebral dorninance being associated with high levels of
creativity. artistic and esthetic appreciation, and high
levels of skill in games involving rapid assimilation
and use of spatial information (tennis, pool, snooker,
chess). Thus, gifted children are viewed as having
some form of enhanced right hemisphere processing
capability, whether such enhancementis via greater
processin“power”, “speed”, or interhemispheric infor-
mation exchange.
For exzmple, Olson (1977) used a visual field task to

investigate whether gifted children, who demonstrated
Piagetian formal operational thought, used their right
visual field to process verbal and spatial information
(in the fcrm of questions printed on sheets of paper,
presented at the midline of a subject’s field of view).

Olson concluded that the gifted children predomi-
nantly processed verbal questions using their right
visual field, and spatial questions with their left visual
field. Although this result was not especially novel,
the use of a sample of children who wereclassified
as Piagetian concrete operational level demonstrated
that these children primarily used their right visual
field for all printed items, both verbal and spatial.
Hence, Olsoninferred that early acquisition of Piagetian
formal operational thoughtis related to giftedness and
is associated with early hemispheric lateralization of
information processing. Unfortunately, Olson did not
report how many children took part in the study,
their age or sex or handedness, the definition of the
classification of “giftedness”, how the Piagetian stages
were measured in the children, and how thevisualfield

usage measurements were made (except via videotape
by several uninformed observers). The result from this
study is therefore of dubious accuracy and validity.

Anotherrelated approach to determining hemispheric
lateralization functions within the gifted child is that con-
cerned with conjugate saccadic eye movements. These
movements are used as an index of brain hemispheric
processing. The reasoning (and assumptions) behind
the use of these movementsis as follows: if a subject
is asked to visually fixate on an experimenter while
being asked a question that involves introspection, the
subject’s eyes will move to the left or the right while
such introspection is taking place. The lateral shift is
sufficiently consistent to allow for classification of a
subject as either a right or left mover. Evidence from
several studies using this technique have indicated that
left lateral movementis associated with spatial items,
indicative of right hemispheric processing. Right lateral
movementis associated with verbal items (Bakan, 1969;
Harnad, 1972; Hines & Martindale, 1974; Rekdal, 1979;
McCallum & Glynn, 1979; Doerr, 1980). The more
creatively gifted, the more the predominance of left
lateral eye movements and inferred right hemisphere
activity. Leaving aside the assumption that lateral eye
movement saccades actually reflect contralateral brain
hemisphere processing, it is interesting to note Gur’s
(1975) observations on conjugate saccadic behavior.Ina
series of studies using this methodology, Gur notedthat
saccadic behavior may be morerelated to the position
of the experimenter than to the assumed hemispheric
processing content of an item. When solving spatial
items, he found that when the experimenterwassitting
behind a subject, eye movement was predominantly to
the left (indicating right hemisphere processing). How-
ever, when the experimenter faced the subject, lateral
eye movement was predominantly in one direction only,
regardless of item content. Gur concluded that when
an experimenter faces a subject, saccadic behavioris a
function of a subject’s characteristic mode of response.
When the experimenter is seated behind a subject,
the saccadic response is more a function of the type
of item presented. Apart from Gur’s observations,
the other problem with this line of research is that
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brain hemispheric involvementis inferred rather than
measured directly.

Morerecently, Charlton, Bakan, and Moretti (1989)
reviewed the current literature on eye movement and
hemispheric processing literature. They concluded that
the link between eye movement laterality and brain
hemisphere processing is no longer an assumption but
that converginglines of evidence from experiments using
EEG,nuclear imaging, and cerebral blood flow provide
support for such a proposition. Charlton and Bakan
(1990), using 80 right-handed university students, also
demonstrated that subjects who are classified as “left
movers” tend to produce more random runs in a
sequenceof binary choices than “right movers”(the sub-
jects were required to imaginethat they wereflipping a
coin 300 times and note whethera head or tail occurred).
The strength of the relationship between laterality and
the numberof runsin the sequence was —0.23 (using a
differential laterality quotient), indicating greater right
hemisphere involvement in the production of random
runs. The correlation is significant at P=0.0401 two
tail, but only explains 5% of the variation between
laterality and number of runs. The results from this
experiment, as with most others reviewed by Charlton
et al. (1989) and from more current studies, indicate
that the global assertions concerning conjugate lateral
eye movement as a measure of hemispheric specificity
are not strongly supported at all. For example, studies
by Yagi (1987), Neubauer, Schulter, and Pfurtscheller
(1988), Farah, Weisberg, Monheit, and Peronnet (1989),
Dunn, Bartscher, Turaniczo, and Gram (1989) and
Raine (1991) all yield results that tend to suggest that
hemispheric lateralization within subjects is not a strong
phenomenon. What dominance effects there are tend
to be transient and related moreto the task conditions
rather than any enduring bias (Raine, 1991). Further to
this point is the review by Gevins (1983) of the studies
purporting to demonstrate hemispheric lateralization
using spontaneous EEG and evoked brain potentials.
Noting the criticisms of this research made earlier by
Donchin, Kutas, and McCarthy (1977), Gevins system-
atically reviewed each of 17 major studies in this area.
Each study was found to contain gross methodological
andstatistical flaws such that any results found were
either ambiguousor invalid. Gevins’ own workin this
area (Gevins et al., 1981; Gevins, Schaffer, Doyle,
Cutillo, Tannehill, & Bressler, 1983; Gevins, 1989;
Gevins & Illes, 1991) has shownthat the simplistic asser-
tions concerning cerebral hemispherelateralization,cer-
ebral dominance, and the division of processing within
discrete brain hemispheresare not supported by detailed
experimental work that examines the dynamicsofspatial
EEGandevokedbrain potentials. His work andthat of
his co-workers has demonstrated that localization func-
tions are transient and complex. This was demonstrated
quite clearly in the Gevins et al. (1983) study on the
lateralization of brain potentials during a visuomotor
task. Morerecently, Efron (1990)critically reviewed the
field, with equally negative results.
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On another research front, Ertl and his colleagues
(Chalke & Ertl, 1965; Ertl & Schafer, 1969; Ertl, 1971)
demonstrated that averaged evoked potentials (AEPs)
recorded from the brain response to visual flash stimuli
wererelated to IQ test scores. Specifically, the latencies
of the peak components within the AEPtrace correlated
negatively with IQ between about —0.30 and —0.50. Ertl
interpreted this correlation as indicating that high IQ
subjects have “neurally efficient” brains. Ertl further
extended this proposition by proposing that the most
valued measureof neuralefficiency was the averagefre-
quencyof the non-alpha waveactivity. He subsequently
introduced the Brain Wave Analyzer, a device for
automating collection of EEG and computation of seven
parameters concerned with assessing neuralefficiency.
Two of these parameters involved estimation of brain
hemispheric activity, a symmetry parameter assessing
hemispheric synchronization of activity over several
frequencies, and a dominance parameterassessing the
ratio of frequencies generated in the left hemisphere as
contrasted with the right hemisphere. Two studies by
Fischer, Hunt, and Randhawa (1978, 1982), and a study
by Trout, Packwood, and Wilson (1976) demonstrated
that the only parameter marginally related to IQ was
the symmetry parameter, assessing the synchronization
of activity between the two hemispheres, albeit only at
two electrode locations over the parietal area of the
scalp. Greater symmetry was associated with higher
performance on the cognitive tests.

Finally, returning to the emphasis of hemispheric
dominance, some early empirical studies found that
there was a small but apparently reliable deficit for
left-handed subjects on test of spatial ability (Levy, 1969;
Miller, 1971; Nebes, 1971). The proposed hemispheric
explanation for this effect is that the bilateral develop-
ment of the language abilities thought to characterize
left-handed individuals encroach upon the neural space
allotted for development of the spatial abilities in the
right-handed, leading to a decrementin spatial ability.
However, a recent review of later studies in this area
by Natsopoulos, Kiosseoglou, and Xeromeritou (1992)
has indicated that this explanation is not supported by
the evidence. Rather, the opposite appears to be the
case. Of relevance here is the work of Geschwind and
his colleagues (Geschwind & Behan, 1982; Geschwind

& Galaburda, 1984, 1987). He has argued that prenatal
exposure to high levels of the predominantly male
hormone testosterone may influence underlying brain
organization by enhancing the developmentof the right
hemisphere relative to that of the left. Benbow and
Stanley (1980, 1983) and Benbow (1986, 1988), in
an examination of the physiological characteristics of
the intellectually gifted and mathematically precocious,
found that there was a greater number of males than
females in the gifted groups of children who formed
the sample for the Study of Mathematically Precocious
Youth. In addition, it was also found that there was a
higher number of left-handed children in the groups
than would be expected by chance and that giftedness



Brain Research Related to Giftedness
 

was positively related to visual myopia and incidence
of allergies. The large-scale analysis of the project
Talent data (Flanagan, Dailey, Shaycroft, Gorham,
Orr, & Goldberg, 1962) reported by Lubinski and
Humphreys (1990, 1992) replicated the findings of
Benbow concerning the relationships between myopia
and the frequencyratio of males to femalesin the gifted
groups. However, the evidence on allergy problems was
not replicated.
O’Boyle and Benbow (1990) and O’Boyle, Alexander,

and Benbow (1991) further examined the role of the
right henisphere in cognitive processing using dichotic
listening ‘or syllables and chimeric faces (Levy, Heller,
Banich, ‘ Burton, 1983a, b) in right-handed children.

The results from these experiments indicated that gifted
children ‘defined as being in the top 2% of the Scho-
lastic Aptitude Test) tended to demonstrate more high
frequency EEGin the left hemisphere while in a resting
“baseline” condition and greater desynchronization of
alpha freuency in the right hemisphere while solving the
chimeric face problem. Notably, when processing verbal
information, no differences were observed between the
gifted ch:ldren and a control group of average ability
children. One problem with the O’Boyle et al. (1991)
study that specifically used the EEG to determine
hemispheric activity was that there were only six children
in the gilted group and eight in the control group. As
Gevins (1983) has previously indicated, results based
upon such low numbers of subjects lack both statistical
powerarid credibility.
The areas of investigation reported above are those

that seer1 to best define the approaches adopted by
researchers involved with the physiological concepts
of giftediess. Although there have been some other
studies that have appeared from time to time in the
literature—for example, the work on sleep patterns
in gifted children—reported in Pivik, Bylsma, Busby,
and Sawyer (1982) and Busby and Pivik (1983), and
some work reported by Lubar, Gross, Shively, and
Mann(1‘'90) on the differences betweengifted, normal,
and learning disabled children in AEP laterality—few
significant results have emerged from the work. Rather,
the complexity of the phenomena under examination
has invariably swampedthe data, especially when most
of the experiments have involved groups of gifted chil-
dren of |.2ss than 10 subjects. The observational, semi-
actuarial. work of Benbow, Lubinski, and Humphreys
reported above doesprovide insight into the patterning
of attributes associated with giftedness (defined primar-
ily by high scores on a wide range of psychometric
ability tests), but cannot allow computational inference
as to causality or underlying physiological associations
(Eysenck, 1988). Given a morerestricted definition of
giftedness is considered, based upon psychometric IQ
test scores (Levine, 1985; Leung, Robson, & Lim, 1992),
one avenue of research in this area is to examine the
biological basis of IQ test scores. The data from Lubinski
and Hurnphreys on mathematical precocity in children
support the fact that these children all scored well

above average on IQ test composites. Thus, although
psychometric IQ may not be a necessary condition for
defining giftedness, it does nevertheless appear to be
one of the most importantattributes in giftednessperse.
In addition, the use of psychometric IQ scores assumes
that the abilities under examination are measured on a
continuum. Thatis, the concept of giftedness is defined
solely on the basis of elevated psychometric test scores,
not on other behavioral traits or characteristics of an
individual. The importance of considering this avenue
of research is that instead of having to focus on discrete
groups of individuals classed as gifted, normal, or
learning disabled, the entire measurement range of
the IQ scores under examination can be used. This
has benefits for statistical measurement properties of
the data, as well as enabling analytical inferences to
be drawn about the categorical nature or otherwise
of the definition of giftedness. In addition, sampling
problems are eased due to the loosening ofrestrictions
placed upon membership of any sample. To obtain
a representative sample of gifted children that might
satisfy test power constraints for a reasonable effect
size generally involves sampling at least 40 or 50 such
children, by sex (it is also debatable whether the
statistical inference properties of normal distribution
theory are applicable when subsampling from thetail
of a distribution). In addition, working with restricted
groups such as these can produce unexpectedstatistical
problems as discussed by Vernon (1990) and Lynn
(1990a) concerning the relationship between spatial and
verbal abilities in restricted IQ range samples.
One area which has produced some very signifi-

cant results is that examining brain/hemispheric size
differences and their relation to psychometric abil-
ity test scores. Unlike the more conventional studies
using cranial capacity and head circumference (Jerison,
1973; Broman,Nichols, Shaughnessy, & Kennedy, 1987;
Lynn, 1989, 1990b; Osborne, 1992) that suggest a posi-
tive correlation of around 0.3 between these physiologi-
cal parametersand IQ, two recent studies have reported
relationships between direct brain volume measures
and IQ. Yeo, Turkheimer, Raz, and Bigler (1987)
used computerized axial tomography (CAT) scans of
41 individuals in order to compute brain hemispheric
volume. Their results indicated that total brain or total
hemispheric volumeswerenotrelated to IQ test scores.
However, a simple measure of hemispheric asymmetry
(left-right hemisphere size) correlated 0.57 with an
IQ difference score computed by subtracting WAIS
performance IQ score from the verbal IQ score. This
correlation indicates that the larger the verbal IQ in
relation to performance IQ, the greater the size of the
left brain hemisphereto the right hemisphere. Although
the correlation between brain asymmetry and the IQ
difference score was larger for the male than for the
female subjects, the two coefficients were statistically
equalin size. Willerman, Schultz, Rutledge, and Bigler
(1991), using magnetic resonance imaging (MRI) to
assess brain size in 40 college students, found that brain
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size did correlate with psychometric IQ scores at around
0.35, after corrections for body size and a deflationary
correction for the extreme measurementrangeof IQ in
their sample. Hemispheric asymmetries were computed
in a similar fashion to the Yeo et al. (1987) method,
yielding a significantly different pattern of correlations.
These asymmetry correlations (reported in Willerman,
Schultz, Rutledge, & Bigler (1992)) demonstrated that
for males, hemispheric asymmetry correlated 0.44 with
the verbal minus performance IQ difference score,
replicating the Yeo et al. finding. However, for the
female subjects, this correlation was —0.55, indicating
a larger right hemisphere being associated with verbal
performance.In fact, for the female group,it was found
that the size of the left hemisphere better predicted
nonverbal performance than verbal performance, a
finding reversed within the males. Ankney (1992) in
a re-examination of brain mass datainitially collected
from autopsy records by Ho, Roessman, Straumfjord,
and Monroe (1980a, b) also demonstrated that brains
from males are about 100 g heavier than female brains,
correcting for body height and bodysurface area. These
data are interpreted by Ankney in the framework of
a general assumption that specific abilities, at which
males and females excel, are related to specific areas
Or quantities of brain mass. This assumption is given
some credence in the review of work in this area by
Kimura and Hampson (1992).

Information Processing: The Brain

Nuclear imaging of brain structure, briefly mentioned
above, has also produced somepreliminaryresults that
suggest this methodology has a major part to play in
the eventual understanding of brain—behaviorrelation-
ships. Someinitial work in cerebral regional blood flow
(reviewed in Wood,1983) indicated that task specificity
could be observedin blood flow increasesin particular
areas of the brain, specifically verbal tasks being asso-
ciated with increased left hemisphere flow and spatial
tasks being associated with increased right hemisphere
activation. However, as Wood points out, this work
cannot be said to strongly support such clear laterality
effects; rather it is of a suggestive nature only. A recent
study reported by Leli et al. (1982) using 11 normalright-
handed male subjects indicated that a right—left sensori-
motordiscrimination task producedsignificant increases
in blood flow in both hemispheres, with left hemisphere
blood flow increases being negatively related to WAIS
performance IQ (administered on a separate occasion).
The problem with this study, as with most others using
nuclear imaging, is that the small numbers of subjects
used do not allow anystatistical inferences to be
drawn with a reasonable level of confidence. So, while

Studies such as these might be indicative of a possible
relationship, they cannotindicate whatits size mightbe.
For example, a 99% confidenceinterval on a correlation
of 0.75, using 11 subjects, ranges from 0.06 to 0.95.
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Haier (1990) has suggested that the primary way
forward for intelligence research is principally through
radioactive isotope PET andstructural, non-radioactive,
MRI proton-based imaging techniques. The basis for
such a statement comes from his own and others’
work on cortical glucose metabolic rate in individuals
who also complete psychometric or behavioral tests.
The “activation” form of experiment is one where
the radioactive substance is given immediately prior
to a subject completing a cognitive or behavioral task.
The radioactive isotope tagged-glucose is subsequently
metabolized by the specific areas of the brain that
are involved in the task, then imaged via the PET
methodology. The “passive” form of experiment is
where cognitive or behavioral measures are completed
external to the imaging process. Glucose metabolic
uptake is effected during resting conditions where an
individual is isolated from sound and light while the
isotope doped glucose is administered and ultimately
imaged. The cerebral spatial uptake of glucose is then
correlated with the external variable test scores. De
Leonet al. (1983) compared 15 young normal subjects
with 22 elderly normal subjects and 24 Alzheimer
patients on WAIS IQ and other tests of cognitive
function in a passive format experiment. Correlations of
up to 0.6 were found between glucose metabolic rate and
IQ, highercortical activity being associated with a higher
metabolic rate. These correlations were computedover a
combined normal elderly and Alzheimerpatient group,
with no significant difference between the elderly and
young normal groups. Chase et al. (1984) in a similar
study essentially replicated these results. However,this
form of passive experiment has generally failed to
generate consistent brain—behaviorrelationships (Duara
et al., 1984; Haxbyet al., 1986; Boivin et al., 1992).

In contrast, the activation study of Haieret al. (1988),
using eight subjects who completed Raven’s Advanced
Progressive Matrices during the glucose uptake period,
indicated that higher cortical glucose metabolic rate was
related to lower performance onthe matrices. This result
was confirmed by Parkset al. (1988) using a test of
verbal fluency, and Berent et al. (1988) who showed
negative correlations between WAIS memory scores
and glucose metabolism rate. These activation studies
indicate that high IQ subjects appear to solve problems
more “efficiently” than do low IQ subjects, requiring
less energy to maintain performance at a higher level
of accuracy. Haier et al. (1992a) tested this hypothesis
in an experiment that examined learning of a spatial
game task within a group of eight normal subjects.
It was hypothesized that learning should produce a
decrementin cerebral glucose uptake. The subjects were
initially injected with the glucose and PET scannedwhile
playing the gameforthe first time, they then practiced
the game constantly over a 2-month period and were
then scanned again while playing the game.Theresults
indicated significant widespread reductions in glucose
uptake across several regions of the brain. Haieret al.
(1992b) extended the analysis to examine whether higher
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IQ subjects had greater reductionsin glucose uptake than
lower IQ subjects. The pattern of correlations between
Raven’s Advanced Progressive Matrices, WAISIQscores,
and metabolic reduction coefficients indicated significant
negative relationships, thus confirming the hypothesis.
However, with such small sample sizes, these results can
only be taken as preliminary indicationsof effect size. A
correlation of about 0.7 observed over eight subjects is
significant at P = 0.053 with a 99% confidence region
between --0.28 and 0.97. Takingall the activation studies
reported above, there are now indicationsof a consistent
negative rzlationship between glucose uptake rate and
cognitive abilities, even if the probable size of such a
relationship cannotyet be estimated. As Matarazzo (1992)
has indicated, this is only the beginning ofthis particular
approach “o examining brain—behavior relationships. A
further technical advance in this area is the advent of
Magnetic Resonance Spectroscopy (MRS) applied to in
vivo brain tissue. This technique wasoriginally used for
in vitro characterization of chemical samples. In fact the
development of MRI was based upon adapting existing
MRStechnology to the detection of hydrogen nuclei
in water :nolecules within tissue structures. However,
the main >.roblem with current MRI imagingis thatit
is suited to detection of relatively large protons only,
mainly wza.ter-based. MRS,on the other hand,is capable
of detecting a variety of nuclei such as those based upon
phosphor.is, carbon, and hydrogen.

Ongoing Brain Activity

The ongoingelectrical activity of the brain is an obvious
source of data for the psychophysiological recording of
events possibly related to IQ, but a careful survey
by Lindsley (1961) showed quite early on that there
is no clear-cut relation in normal adults, although
in early childhood (when slower gamma and delta
waves give way to faster and prevalent alpha) and in
brain-injured persons (Ostow, 1954) some relationships
are founcl. Recently, Gasser and co-workers (Gasser,
Mocks, Lenard, Bacher, & Verleger, 1983; Gasser, Von
Lucadou-Muller, Verleger, & Bacher, 1983; Gasser,
Bacher, &:. Steinberg, 1985) have reported correlations
between spectral power and IQ, averaging about 0.5 in
children. :All EEG parameters were standardized for age
as werethie tests of intelligence (the WISC verbal subtest
and the Columbia Mental Maturity Scale). A group of
mentally tetarded children (N=25) also used in the 1983
Gasser, Mocks, et al. study were shown to generate
higher EfiG x IQ correlations (averaging about 0.6)
than the normal children group (N=31). Gasser etal.
(1985) demonstrated that the test-retest reliability for
absolute and relative spectral powerwithin the six power
bands wa: mostly in the range of 0.60—0.75.

Gianni‘rapani (1985) has recently published a mono-
graph detailing extensive investigations into the locali-
zation of EEG spectral power and mental abilities as
assessed ty the WISC and WAISIQ tests. EEG was

acquired under eight conditions ranging from white
noise, music, complex visual patterns, to solving arith-
metic problems. Sixteen monopolar electrode place-
ments were used encompassing prefrontal to occipital
placements. The main results from the analyses indi-
cated that performance on the various subtests of the
WISC and WAISwassignificantly related to EEG power
at specific frequencies within specific brain areas.

Thatcher, McAlaster, Lester, Horst, and Cantor (1983)
and Gasser, Jennen-Steinmetz, and Verleger (1987) exam-
ined the spectral coherence of the EEG from various
scalp regions of children. Coherence was defined as the
similarity estimate of power generated at a particular
frequency across twosignal channels overa fixed duration.
The function varies between +1 and —1, and can be
interpreted (and manipulated) much in the same way as
a product momentcorrelation. A coherence value of +1
would indicate that both signals (say from two regions of
the brain) have the same powerat a particular frequency
within a particular duration. The Gasser et al. study
reported results from the same children as those used in
their previous studies. Thatcheret al.’s sample consisted of
191 children aged between 5 and 16 years; they partialled
out age and sex before examining the coherence measures.
Overall, both studies showedthat higher coherence values
were associated with lower IQ. Thatis, the higher the IQ,
the more differentiated the brain activity between scalp
regions. This result is similar to that reported above
by Fischer et al. (1978, 1982) using Ertl’s brain wave
analyzer. Fischer et al.’s results marginally indicated that
the greater the hemispheric synchrony, the higher the IQ
of a subject. Within Gasseret al.’s mentally retarded group
of children, the coherence values were appreciably higher
than observed in the normalcontrol group of children,
indicating greater synchronyofactivity. These two studies
were seen aS an important indicator that one index of
biological intelligence may simply be the amountof brain
used by an individual in any problem solving task. In
the EEG area, use is being inferred from the disruption
of semi-stable background frequency generation across
various scalp locations. From the PETactivation studies
reported above, the inference from the EEG coherence
parameterresults appears ambiguous, mainly becauseit is
unknownprecisely how to map cerebral glucose metabolic
rate to EEG frequency and power. Also, cognitive task
conditions and sample composition within the two areasof
study are completely different. The EEG studies involved
children at rest, the PET studies used adults actively
engaged in a cognitive task.

Averaged Evoked Potentials

From the late 1960s onwards, a systematic bodyofevi-
dence has been produced indicating several relationships
between parameters computed from specific features of
averaged evoked potentials (AEPs) and IQ test scores.
As indicated above, Ertl was the first investigator to
show that short visual AEP component peak latencies
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were found to correlate with high IQ. This work was
replicated and extended further by Ertl and Schafer
(1969), Ertl (1971, 1973), Bennett (1968), Shucard
and Horn (1972), Hendrickson (reported in Eysenck,
1973, p. 429), Weinberg (1969), and Gucker (1973).
The average correlation found across these various
studies was about —0.30. However, several investiga-
tors were unable to obtain replication of these results
(Rhodes, Dustman, & Beck, 1969; Dustman & Beck,
1972; Dustman, Schenkenberg, & Beck, 1975; Davis,
1971; Rust, 1975), generally finding zero or slightly
positive correlations between latencies and IQ. Engel
and Henderson’s (1973) study of 119 children led them
to conclude that no relationship existed between visual
evoked responselatencies and IQ. This wasa significant
study in that their methodology was good and the subject
numbers large. Eysenck and Barrett (1985) discuss more
fully this issue and somereasonsfor the non-replication
of Ertl’s initial results. One important issue here was the
selection of subject groups. Ertl tended to use polarized
IQ groups (high vs low IQ) rather than a normalrange,
a point made especially by Dustmanetal. (1975) who
concluded that the small latency—IQ relationship could
only be demonstrated using extreme subject groups.

In addition to the analysis of the AEPs in terms of
component latencies, Ertl (1971, 1973), Osaka and
Osaka (1980), and Shucard and Callaway (1973) also
computed their power spectra. From these analyses
they concluded that the amplitude of the maximum
spectral frequency did not correlate significantly with
IQ. However, Flinn, Kirsch, and Flinn (1977) in a

similar analysis found that low IQ subjects had larger
low frequency (< 12 Hz) amplitudes than high IQ
subjects. In addition, high IQ subjects were found
to have significantly larger high frequency (> 30 Hz)
components than low IQ subjects. The correlation
between IQ and amplitude within the lower frequency
power bands wasabout -0.37. For the higher frequency
bands it averaged about0.36.

Recently, Hendrickson and Hendrickson (1980),
Blinkhorn and Hendrickson (1982), and Hendrickson
and Hendrickson (1982) have provided new evidence on
the correlation of IQ with AEP parameters. Based upon
a novel modelof synaptic structure, function, and nerve
transmission, the Hendricksons derived two measures
that could be extracted from an AEP. A complexity
measure (otherwise known as the string measure) was
assessed by computing the contour perimeter of the
AEP waveform, the larger this value, the higher an
individual’s IQ. The second measure, the variance,
was computed by taking the average variability of each
sample point on an AEP over a numberof epochs. The
greater the variance, the lower an individual’s IQ. The
empirical evidence regarding the complexity/variance of
the AEP is drawn from twostudies. Thefirst, reported
by Blinkhorn and Hendrickson (1982), correlated the
complexity (string) measure from auditory AEPs with
performance on Raven’s Advanced Progressive Matrices
(APM) and a variety of verbal ability tests. Various
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correlations between the string measure (computed from
AEPs generated over 90, 64 and 32 epochs) and the
APMyielded a mid-range correlation of approximately
0.45. The verbaltest scores did notcorrelate significantly
with the string measure. However, because the range of
the scores on the APM wasrestricted, Blinkhorn and
Hendrickson corrected this value for a full range of IQ.
The correlation was thus boosted to a maximum of0.84.
In the second study (Hendrickson & Hendrickson, 1982)
a random sample of 219 mixed sex, secondary school
children was used, with measured IQ using the WAIS
test. The correlations between the WAIS performance
total and the string and variance measures were 0.53 and
—0Q.53 respectively. The correlations between the WAIS
verbal total and the string and variance measures were
0.68, and —0.69 respectively. Several replications of
these pioneering results have been attemptedby various
workers with some success. Two reviewsof the area by
Deary and Caryl (1992), and Barrett and Eysenck (1992)
provide the details of these studies.
A second approach to examining the AEP x IQ

relationship has focused on the effects of information
processing workload on AEPs (Schafer, 1979; Schafer,
Amochaev, & Russell, 1981). These studies have all
demonstrated a cognitive modulation of EEG activity,
that is, unexpected stimuli tend to produce higher
amplitude AEPs than do expected stimuli. Schafer has
extended the scope of this empirical phenomenon by
hypothesizing that high IQ individuals would commit
less neural effort to processing expected stimuli than
would low IQ individuals; this difference in effort

(neural adaptability) being observed in reduced ampli-
tude AEPs from high IQ subjects. Schafer and Marcus
(1973) and Schafer (1982, 1984, 1985) reported cor-
relations averaging about 0.63 between the level of
neural adaptability and IQ scores. That is, the greater
the amplitude disparity between AEPs computed from
epochs generated by expected and unexpectedseries
of auditory stimuli, the higher the individual’s IQ
score. When corrected for attenuation of range within
the IQ test scores, the average correlation was about
0.78. It is of interest to note that Callaway (1975)
was unable to obtain a significant correlation using a
similar methodology. A detailed review of the theories
underlying both the Hendrickson and Schafer paradigms
and the experimental evidence noted aboveis provided
in Eysenck andBarrett (1985).

Finally, there is the work by Zhang, Caryl, and
Deary (1989a, b) on the relationship between visual
AEP components, inspection time, and IQ. Inspection
time (IT) may be defined as the minimum display time
required by an individual to accurately discriminate a
difference between two stimuli. The prototypical task
emerged from a psychophysical theory developed by
Vickers, Nettlebeck, and Willson (1972). Nettlebeck
(1987) and Kranzler and Jensen (1989) have reviewed a
large body of evidence demonstrating that IT correlates
with IQ on average between —0.4 and —0.5. Within the
Zhang et al. experiments, IT stimuli were presented
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on a LED display; the task required discrimination of
the relative length of pairs of illuminated lines (one
twice the length of the other) which were followed
by a backward mask. Using an adaptive algorithm,
an individual’s IT was assessed to 85% accuracy; then
another 1(/) trials were presented at this level. EPs were
recorded from a single central vertex electrode. From
the analyses undertaken by Zhang et al., a new AEP
componentwas generated, called the P200, parameter.
This is defined by computing the mean voltage for an
AEP,and noting the intersection of this mean value by
the upward slope of the waveform from the N140—150
trough, the time is counted until the P200 peak 1s
reached by the waveform. Across two groups of 16
subjects, this parameter correlated from 0.43 to 0.58
with their |T values. From anotherseries of experiments
reported in Zhang et al. (1989b), the P200, parameter
and AHS5 IQ correlated —0.34 across 35 subjects and
between 200, and IT, 0.65 across 37 subjects. As
part of this second series of experiments, Zhang et
al. also included a condition of simple (SRT) and
discriminative reaction time (DRT). P300 component
amplitude and latency was assessed for each individual
and correlated with SRT and DRT values and IQ. None
of the correlations between RT and P300 measures was
significant. In addition, no P300 measures correlated
with IQ. This is in contrast to a recent paper by
McGarry-Roberts, Stelmack, and Campbell (1992) who
recorded 300 potentials during the performance ofsix
simple cornputer administered cognitive tasks. Using the
MABIQtest scores from the 30 subjects who tookpart,
they found that P300 latencies increased with increasing
task diffic.ilty and that two canonical variates (for P300
latencies and MAB IQ) correlated inversely with each
other (—0.36P < 0.05). O’Donnell, Friedman, Swearer,
and Drachman (1992) also replicated this negative
correlation between the P300 AEP component and
a factor score based upon three WAISsubtests of
Information, Similarities, and Picture Completion. This
correlation was —0.44 within 41 subjects. The results
from both the P200, and P300 AEP paradigmsindicate
that the li:tencies of these parameters are consistently
negatively related to IQ test scores. Since thereis a large
body of evidence confirming the relationship between
P300 and cognitive information processing workload,
it can be concluded that the shorter latencies found
within hig1er IQ subjects may reflect neural efficiency
or higher speeds of processing, a conclusion that may
partially s\ipport Haier’s speculations above, based upon
his work using PET imaging.
One possible problem with the AEP work reported

above (and in fact all AEP work) is that the AEP
represents the average of a set of waveforms recorded
in response to a stimulus. It is assumed that each
waveform represents a consistent brain response to a
stimulus, with only slight error or “jitter” around each
sample point.In fact this is the basis for the Hendrickson
string and variance measures given above. However,this
assumptio:1 may not be valid for all evoked potential

traces, neither mayit be desirable if an investigator is
looking for transient responses to stimuli that cannot
be replicated or repeated in any meaningful fashion,
but which are significant to an area of study. For
example, consider using video film “events” to look
at emotional responses to transient stimuli within a
video sequence, or the use of a rare probe stimulus
to ascertain attentional processes while a subject is
engagedin alternative cognitive processing. Effectively,
the stimulus and brain response may be considered
as a unique pairing, with any attempt at averaging
rendered impossible by the nature of the stimulus
itself. In these cases, a single trial evoked potential is
required to be extracted from the ongoing background
EEG.This has proven almost impossible with current
techniques of signal processing and waveform analysis
(Cerutti, Baselli, Liberati, & Avesi, 1987; Basar, 1988).
However, a recent advance in waveform analysis has
opened up a new avenue of research into extremely
fast transient waveforms. The method is known as
waveletanalysis, first proposed by Grossman and Morlet
(1984). Without going into technicaldetails, the wavelet
transform surpasses current Fourier decomposition of
signals such that an evoked potential can be separated
from background EEG with very high resolution of
both frequency and time, simultaneously. That is, as a
signal occurs, the instantaneous frequencies that have
produced the signal can be computed moment by
moment, with a time resolution far exceeding that of
classical Fourier analysis. At present, this methodology
is still being investigated and computational algorithms
examined (Mallatt, 1989; Crowe, Gibson, Woolfson, &
Somekh, 1992; Bartnik, Blinowska, & Durka, 1992).
However, the significance of this methodology is that
it will allow much finer temporal resolution of discrete
evoked potentials within the brain. In addition, the
ability to estimate the instantaneous frequency “mix”
of signals will also provide information asto the likely
sources of generation of the waveforms. As the spa-
tial resolution of the nuclear imaging methodologies
increases, so does the temporal and spatial resolution
(via magnetoencephalography (see Regan, 1989)) of the
electrical imaging techniques.

The Psychophysiology of Personality

The literature on biological determinants of personal-
ity has been surveyed by Eysenck (1990), Gale and
Eysenck (1992), and Zuckerman (1991). Here weshall
be concerned only with those personality dimensions
which are closely related to the creative aspects of
giftedness, i.e. personality traits which enable certain
aspects of giftedness such as originality to appear. There
is considerable evidence that introversion is frequently
found associated with artistic and scientific success
(e.g. Goetz & Goetz, 1979a, b; Roe, 1951; Eysenck,
1993). Artists and scientists are differentiated in terms
of neuroticism-stability, with scientists tending towards
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the stable end, artists towards the neurotic. Of course
theseare only trends, and not everyone whoisartistically
gifted is neurotic, norareall scientists stable. However,
overall there appears to be fairly definite tendencyin
this direction.
The evidence suggests fairly strongly that underlying

the extraversion—introversion dimension are physiologi-
cal differences in cortical arousal, which in turn is
modulated by the ascendingreticular activating system
(Eysenck, 1967). Extraverts respond poorly to incoming
stimuli, and require strong stimulation to achieve an
acceptable level of arousal; hence their high sociability,
variety-seeking, changeable behavior. Introverts over-
respond to incoming stimuli, and respond best to low
levels of stimulation; hence their aversion to social
occasions, sensation-seeking and risk-taking. There is
a large body of literature linking psychophysiological
measures (EEG, EDR, CNV,etc.) with extraversion,
with results which have usually supported the theory
(Eysenck & Eysenck, 1985).

Asregards neuroticism-stability, it seems clear that this
is related to the limbic system and the autonomic system,
with excessive reactivity related to neurosis, particularly
in the sympathetic part of the autonomic system. The
problems in verifying this general theory have been
discussed in detail elsewhere (Eysenck, 1990), but overall
the theory is probably along the right lines. Artists, who
“recollect emotion in tranquillity”, would havelittle to
recollect unless their emotions were particularly strongly
and easily engaged; this may accountfor their high degree
of neuroticism. Scientists should not be swayed by emotion
but by reason; this may be the reason why they are more
likely to be stable and unemotional.
However, more directly related to creativity is

the third major dimension of personality, namely
psychoticism (Eysenck & Eysenck, 1976). This is
conceived of as a dispositional trait variable, pre-
disposing people to respond to severe stress with
functional psychotic disorders; people high on this
trait are not psychotic, but share with psychotics some
of the characteristics which are frequently found in
schizophrenics and manic-depressives. The discovery of
this personality dimension helps to explain the paradox
that has always attended the finding of considerable
psychopathology in so many geniuses, coupled with the
equally insistent finding that fully developed psychosisis
hostile to the production of original works of science or
art (Eysenck, 1993).

Mostrelevant here is the tendency towards “overin-
Clusive thinking” on the part of psychotics. This resem-
bles the greater associative spreadingof ideas of creative
people; they tend to have associative gradients which
are flat and extensive, rather than steep and restricted.
On the word association test, for instance, psychotics
and creative people both tend to give associations to
stimulus words that are remote and unusual. There are
of course also marked differences between normal high
P scorers and psychotics; the formerretain the ability to
look critically at the products of their fertile brains, and
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reject far-fetched and nonsensical associations, while the
latter are unable to do so.
The literature on the biological causes and correl-

ates of schizophrenia, manic-depressive illness, and
psychoticism is also immense, and cannot be discussed
here; readers interested in following up this particular
aspect of giftedness are invited to read Zuckerman’s
(1991) textbook, as well as Eysenck’s (1993) attempt
to formulate a theory of creativity on this basis. Our
purpose in writing this brief section has been mainly to
draw attention to an area of giftedness that is usually
neglected, but which is likely to repay extended study.

Summary and Conclusions

It will be obvious that the very complex set of results and
theories here reported cannot easily be summarized. In
attempting to do so wewill of course have to omit many
qualifications that are needed to avoid the unjustified
appearance.

(1) “Giftedness”is a fuzzy concept that can be defined
in three major ways: (1) as synonymous with general
intelligence, (2) as synonymous with creativity; (3) as
synonymouswith special (artistic or scientific) ability.

(2) Most work on the biology of giftedness has been
done in respect of intelligence, and hence mostof this
article is devoted to that topic.

(3) Giftedness is also related to personality, and brief
mentionat least has been madeof someof the work done
in that area.

(4) Intelligence, personality and special abilities are
all strongly determinedby genetic factors, and as DNA
cannotdirectly influence behavior, there must exist bio-
logical intermediaries (psychophysiological, hormonal)
whichcorrelate with giftedness.

(5) Lateralization of cerebral hemisphere functioning,
and general cerebral dominance, have often been sug-
gested as being closely related to giftedness. While the
evidence does not rule out such a possibility, support
is meager, and the theory has not been stated in an
acceptable form.

(6) Resting EEG recordings and evoked potentials
have been foundto correlate quite highly with intelli-
gence, but anomalies are still too frequent to give us
a convenient and acceptable measure of giftedness,
although the time may not be far off when such a
measure becomesfeasible.

(7) Information processing investigations using nu-
clear imaging, positron emission tomography and mag-
netic resonance spectroscopyall hold out great promise
of precise location and measurementof mentalactivity
and individual differences, but here tooit is too early to
be certain of replicability.

(8) Much of the work reported in all these fields is of
inferior quality, done on too small and poorly selected
samples, and poorly carried out and reported. No such
studies should be carried out and reported unless the
number of subjects was at least 50, groups clearly
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defined along measurable continua, and procedures and
statistical analyses outlined in detail.

(9) Personality correlates of giftedness in the bio-
logical field have a good theoretical basis, and have
received :onsiderable empirical support. They form
an important aspect of giftedness, particularly in the
sense of creativity, and have a good theoretical basis
in psychophysiology.

(10) The whole areais in a state of growth, and prom-
ises to give us many answersto causal questionsraised by
the problemsassociated with giftedness. The technical
problemsare considerable, but not insurmountable, and
it seems likely that the next few years will see a marked
increase and improvement in the numberandquality of
papers devoted to this topic.
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Introduction

In this chapter we explore thinking processes as an
important component of a contemporary conception of
giftedness and its development. We address four issues
related to thinking processes and giftedness: First, some
of the principal ways in which the thinking processes of
gifted persons differ from those of other people, with
a focus on recent and ongoing research into cognitive
processes: second, and very speculatively, evidence to
link the intellectual performance of very young children
to the higher level thinking observed in older children
and in adults; third, and briefly, the nature and success
of prograins intendedto train people to think in these
ways and thereby to enhancetheir intellectual abilities;
and fourth, some concluding thoughts about broader
educational implications.
One of the first challenges facing a researcher inter-

ested in gifted children is to define giftedness in terms
that can be operationalized in the investigations that
follow. Studies have ranged widely in the definitions and
their operationalization. We wouldlike to suggest that
rather than being liability, this diversity may be an asset
to the bocyof literature addressing the role of cognition
in giftedn2ss. This chapter will introduce the reader to
findings cf studies based on differing definitions and
explore consistencies and inconsistencies that contribute
to our evelving understandingof high ability.

In any attempt such as this, we are necessarily con-
strained by the persistent problem of defining giftedness.
In adults, the cognitive literature has adopted the term
“expert” (Ericsson & Smith, 1991), but there is no
more agreement about the meaning of “expertise” than
“giftedne:s”. We have chosen to workwith three opera-
tionally d.2fined groups, and to live with the problems
resulting from their inequivalence and the possibility
that outstanding performance on oneof thecriteria at
a particular stage in one’s life is correlated with similar
standing on either of the othercriteria later at other
times. These three groupsare of children with high IQs,
children who do very well in school, and adult experts.

To understand differences in thinking processes, we
must examine children or adults who are exceptionalin
contrast to others in some recognized way.It is necessary
to identify target processes that distinguish types of high
performance, and to discover the correlates, predictors
and consequences of these processes, with reference
to the original variable on which the different groups
were identified, and also with other variables. It is very
important to take into accountthatthis line of research is
intended to produce alternative definitionsof giftedness,
not merely to embellish existing definitions.
With the very young, this research begins with

children who might be described as developmen-
tally advanced in their intellectual functioning. This
includes advanced vocabulary, logical reasoning ability,
ciphering, and verbal comprehension, among other
qualities. It does not much concern us to attempt to
define in advance whetherweare talking about a “top”
group of 1%, 5%, or 50%. Measures of IQ or similar
tests directly address such issues, and are widely used in
this type of research.
With school-age children and adolescents, some of

the research on thinking processes continue to compare
children who differ widely in IQ, and some consider
scholastic performance. The continued emphasis on
IQ reflects its ubiquity in identification procedures
within formal “gifted programs” (Alvino, McDonnel,
& Richert, 1981; Yarborough & Johnson, 1983)—we
do not endorse this, but we merely observe it. The
inclusion of children who do extremely well in school
should, underideal circumstances, take into account the

nature of the school experience. High gradesin a course
of study exemplified by rote repetition of the texts or
teachers’ statements does not define the same kind of
intellectual (including creative) performance as high
success in an enquiry-based program in which students
are investigators in the subject matter (cf. Bruner, 1960).
Once again, the underlying thinking processes being
equated with giftedness may be very different. On the
other hand, if common thinking processes are found
among gifted persons defined by a variety of definitions,
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then this would be especially interesting, and we are
proposing in this chapter that such an understanding of
high ability is beginning to evolve.
One of the ways the cognitive literature directly

addresses high performance in adults is in the form
of the discussion of expertise. While there is as much
variation and imprecision in the definitions of expertise
(Anderson, 1982; Ericsson & Smith, 1991) as there
is about giftedness (cf. Maker, 1982; Renzulli, 1986;
Sternberg & Davidson, 1986), essentially experts are
people with advancedtraining, competence, and experi-
encein field. The cognitive literature compares experts
in some context with nonexperts typically labeled as nov-
ices. The latter are usually adolescents or young adults
about to enter a period of training to develop expertise
(e.g., medical studies, tournament chess competition,
computer programming, electronic or other diagnosis,
etc.).
From this perspective we arrived at our three some-

what different working definitions of groups in whom
thinking processesare to be studied: children with high
IQ (or similar) scores, children who do very well in
school, and adults recognized in their domainsofactivity
as experts. As unsatisfactory as this situation may be toa
doctrinaire theoretician or psychometrician, we propose
that these definitions are educationally very useful. We
do not purport that they cover all types of giftedness
or any of their components. Education as a nearly
universal activity of great social importance cannot wait
for theoretically perfect circumstances to gain important
understandings of how children and adults think, and
how these might ultimately be connected. Working with
key concepts based upon cognitive psychology, we and
other researchers are discovering that there is much to
be learned from the coordinated study of these three
groups.

Thinking Processes and Giftedness

Theoretical Context

Three theoretical threads can be traced in current
research on thinking processes in the gifted. The first
is essentially developmental and is well represented by
the works of Bloom (1985), Feldman (1986), Horowitz
and O’Brien (1985), and the forthcoming volumesedited
by Horowitz and Friedman (in press, a, b). There
is a developmental controversy about high ability in
school children: Is their superior performance merely
precocity (Robinson, 1977; Rogers, 1986; Scruggs &
Cohn, 1983), or does it reflect fundamental differences
in thinking processes? Each view hasdirect implications:
Accelerate gifted students through existing curriculum
in response to precocity, or adapt curriculum (including
teaching methods) to take account of differences in
thinking processes. Both perspectives have been argued
at one time or another, though the movementin this
controversy has beenincreasingly toward understanding
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differences in thinking processes (Borkowski & Peck,
1986; Carr & Borkowski, 1987; Keating, 1975; Scruggs,
Mastropieri, Monson, & Jorgensen, 1985; Shore, 1982;
Sternberg, 1985; Webb, 1974). A quantitative alterna-
tive to the precocity argumentis that gifted individuals
are endowed with more of something that distinguishes
them, such as denser dendritic structure of brain cells,
myelinization, memory capacity, etc. The two are not
incompatible, since one addresses function and the other
structure. Of course giftedness may emergeasthe result
of both quantitative and qualitative differences rather
than one or the other. Berliner (1986) has bridged
these two positions with the interesting suggestion that
sustained precocity eventually becomes differences in
kind, not merely amount. This hypothesis remains to
be tested in the context of cognitive research.
A second important theoretical framework has been

offered by Sternberg (1984, 1985). His Triarchic Theory
of Intelligence has three main types of information-
processing abilities: (a) metacomponents, for plan-
ning, monitoring and evaluating thinking, (b) perfor-
mance components, used to execute tasks, and (c)
knowledge-acquisition components, related to achieve-
ment. Davidson and Sternberg (1984) presented a
subtheory of giftedness in which coping with novelty
and automatization of complex tasks are important.
Metacomponents were suggested in Flavell’s (1976)
earlier speculation about the nature of metacognition.
With regard to performance components, we had been
attracted to the importanceofflexibility in problem-solving
strategies as a complement to metacognition (Shore,
1982). Starting in the early 1980s, Sternberg and his
co-workers began the development of extremely useful
theory that permitted links to be made between cognitive
processes and giftedness. Our major contribution has been
to generate a large and still growing bank of evidence in
support of some of the links perceived by both research
groups. This theory and evidence link psychometric
understandingof abilities and a cognitive approach based
on a dynamic understanding of the processes.
The dynamic nature of the processes we are addressing

raises the third important theoretical thread which has
been emphasized in our work. It is an extension of
Vygotsky’s (1978, 1986) theory of the development of
higher intellectual processes to the study of giftedness.
Investigations of the IQ-related and individual differences
in what and how children learn has provided evidence
that the quantitative—qualitative controversy might better
be conceptualized as a rich interaction (Kanevsky, 1990,
in press). The combined contributions of the differences
mayresult in spiralling developmental advantage for able
learners over their peers. They acquire more knowledge
moreefficiently, and so on, throughouttheirlives.

Principal Contributions of Our Studies

In this overview of our contributions (and those of our
students) to this topic, we focus on the evolution of our
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studies from replications or extensionsof classic labora-
tory tasks throughto studies of classroom learning. This
developmentis partly but not entirely historical. While
more of the earlier studies employed laboratory tasks
that may be regardedas having less “ecological validity”,
understancling cognitive processes has required that we
vary the designs of our studies across these settings at
different times. We have also distinguished between
studies that have been published and others which
are in progress or recently completed. We have not
yet detern'ined if our data point entirely and directly
support theories such as Sternberg’s and Vygotsky’s.
There is certainly a great deal of congruence, and the
opportunily to theorize about our findings will come
soon; a few speculations will be offered later.

Webegin with studies employing familiar laboratory
tasks on wich individual differences warranted further
study. Our results and those obtained by graduate
students working with us showedthat:
—on a variation of Piaget’s conical mountain task in

which we used a toy farm scene, gifted preschoolers
wereless likely to make egocentric errors in perspective
taking and werebetter able to take another’s perspective
even whenthe two viewspartially overlapped (Tarshis &
Shore, 191);
—on a series of puzzles and construction tasks, moth-

ers interacted with more able preschoolers in ways which
favored the children’s development of metacognitive
techniques for monitoring their problem solving (Moss,
1986, 1990);
—on the portable rod-and-frame task in which a bar

is to be aligned vertically while framed by a box without
additional cues, verbally able teenagers used verbal
abilities rather than spatial skills as the task appears
to demand (Shore, Hymovitch, & Lajoie, 1982; Shore
& Carey, 1984);
—on a highly spatial computer game in which suc-

cessive operations in a machine shop are emulated in
order to produce products from blocks, in addition to
being more successful at the task, more able young
teenagers :lso recommended improvementsto the game
that woulc. have increased the challenge and complexity
of the task: (Bowen, Shore, & Cartwright, 1992);

—in reszarch on impulsivity (fast, inaccurate per-
formance) and reflectivity (slow, accurate), fast and
accurate students are usually a minority and are not
discussed; we found that children from an unselected
group whcwerefast and accurate on the measures bore
many similarities to students we might describeasgifted
(based on IQ) and, further, that accuracy over speed
wastheir cistinguishing characteristic (Lajoie & Shore,
1986, 1987);
—high !.Q children switched strategies on water-jar

combinaticn problems when alternative solutions were
valid but not required; metacognition appeared to be
higher wit: more able and accurate students when they
were faste-, corroborating Lajoie and Shore’s advice
that it was not necessary for able students to slow down
to enhancecertain kinds of performance; solution speed

decreased on a keytrial where an alternative solution
was possible but not necessary, suggesting that it may
have been considered (Shore & Dover, 1987; Dover &
Shore, 1991).
—young high IQ children acquired and generalized a

strategy for solving two versions of the Tower of Hanoi
puzzle more efficiently than their average IQ peers; in
addition, more of the high IQ children spontaneously
expressed their recognition of the similarities in the tasks
and their preference for achieving a solution without the
tutors’ aid when they were struggling (Kanevsky, 1990;
Kanevsky & Rapagna, 1990).
Work yet to be reported (done with L. Lazar) has

shownthat:

—on a computerized pattern-recognition task which
enabled separate timing of the planning and execution
stages, more able subjects devoted relatively greater
proportion of their overall time to the planning stage,
and executed the final solution much morerapidly.
The main problem with the above tasks was low

“ecological validity”. How much ofreal life is spent
solving computerpuzzles or doing laboratorystyle tasks?
In addition, prior knowledge is of uncertain importance
and it was difficult to examinecreative processes.
We then introduced confirmatory studies in which

the tasks were test materials from school curricula in
mathematics and physics, wherein key research has been
done on expertise. Our results to date have shownthat:
—high performing secondary school physics students

exhibited superior metacognitive knowledge and drew
more extensively upon their prior knowledge in the
subject than students doing less well in the sameclasses,
and the patterns of responsesfor these better performing
students more closely resembled those of experts than
average-performing students also included in the study
(Coleman & Shore, 1991).

Studies yet to be reported have shownthat:
—more able secondary mathematics students will,

when unsuccessful in mathematics problems, switch
to a second legitimate solution strategy with appar-
ent automaticity, whereas less able students revert, if

they change at all, to trial-and-error (a study with C.
Kaizer);
—the course of action for such flexibility may be

determined very early in the solution process, for
example, at the point of categorizing the problem;
a study (with S. Pelletier) has shown that high per-
forming secondary mathematics students and gradu-
ate students in mathematics spontaneously group and
subgroup more problems together than average per-
forming students, evidence that they perceive similar-
ities across problems that are regarded asdistinct by
others;

—on a computer game based upon determining the
pattern in number-series problems, able students more
often test explicit hypotheses as part of their solution
strategies (a study with M. Godrie).

Weare also trying to reach beyond “real” tasks in
laboratory settings to the study of learning over time
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in classrooms or other settings. This work, recently
completed or in progress, has foundthat:
—faced with the task of giving meaning to unfa-

miliar or erroneous terms embedded in text,
gifted learning-disabled students’ performance and
understanding of their own functioning resembled
those of gifted children more than learning-disabled
children—gifted learning-disabled students are meta-
cognitively strong (see Hannah, 1989, for a prelimi-
nary report);
—more able senior high school physics students have

more elaborate and inter-related knowledge structures
into which new learning is integrated, and specific
training in cognitive mapping (such as used by Donald,
1987; Kozma & Roekel, 1986) enhances this process
across ability levels (a study with L. Austin).

Possible Theoretical Directions

Ascribing meaning in context, hypothesizing links
among complex concepts, proposing enhancements
to complex games, and the other processes we have
examined involve a degree of creative or productive
thinking. Getzels and Csikszentmihalyi (1976) pointed
out that creative contributions depend on question
asking and problem finding. This may be a useful
theoretical perspective to take with these studies.
Xenos-Whiston (1989) studied the teachers at our

summerlaboratory schoolfor gifted students over eight
years, and has shown that these exemplary teachers
of the gifted are distinguished as a group by being
contributors to knowledge (e.g., publishing, artistic
production, program development, materials design)
and in expecting similar efforts from their students.
This supports attention to knowledge production as a
curricular element. It is also consistent with Bruner’s
(1960) admonition not to teach the conclusionsofa field,
but, instead, the processes by which an expert learns.It
also echos Kamii’s (1985, 1989) observations of young
children’s mathematics learning, in which the discovery
and invention of the subjectis crucial, and peer teaching
is the catalyst for learning.

In contrast, the acquisition of basic information is
of relatively limited interest in this research, given
the populations we are studying—gifted students and
experts. It is important not to overemphasize parallels
with classic studies in which the target learning is non-
sense syllables, paired words, or simple factual know-
ledge. Nonetheless, Scruggs and Mastropieri (1984)
have shownthat differences in learning strategies occur
between gifted and other secondary schoolstudents even
with associative learning or the acquisition of factual
information.
We have not yet decided what might be the best

theoretical context to bring all these elements together.
There is certainly great consistency with contemporary
cognitive science, but this literature has paid insuf-
ficient attention to individual differences. There is
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also considerable support in our work for important
elements of Sternberg’s (1985) “triarchic” theory of
intelligence and its componential subtheory (1981).
He (1986) has also offered a conception of giftedness
consistent with his theory. Some cognitive theories begin
with the thinking processes of experts. They attend to
these processes because the outstanding performance
of experts is drawn to their attention in some manner.
Correspondingly, intelligence theories need to describe
and explain outstanding rather than merely common-
place accomplishments and functioning. Some cognitive
theories have focused more on the development of
cognitive abilities than on the products, for example
those of Piaget and Vygotsky.

In addition, theories of intelligence have not been
sufficiently integrated with theories of creativity to
incorporate what appears to us to be an important
element in any suitable theory, namely, knowledge
production. Guilford (1967, 1972, 1975) had such an
insight, but his work on the “Structure of Intellect” and
that of his successors (most notably Meeker, 1969) does
not deal adequately with the complexity and breadth of
some of the tasks on which we have observed important
differences, nor with the time frames on which this

performance occurs.
Finally, Vygotsky’s theory holds promise for gauging

the similarities and differences in the thinking of high
and average ability individuals; however,it is a relative
newcomerto investigations involving gifted and creative
individuals. At this time, its ability to contribute to
this discussion is hindered primarily by the limited
selection of tasks appropriate for implementation in
the contemporary variations of his dynamic assessment
methodology.
We expect that a theory which can account for

the kinds of performance we are discussing will have
to link all these elements: creativity or knowledge
production, learning, individual differences, and the
nature of expertise. Familiar examples are found in
higher education: the occupational imperative for scho-
lars to have original ideas, and the curricular goal
for students to ask original questions and attempt
to answer them. Research and development enter-
prises also place great value on knowledge production.
Bruner (1960) pointed out the relevance of such efforts
at all levels of education. Our goal is to examine
learning processes and experiences—including educa-
tional experiences—that underlie becoming a knowledge
producer.

This builds upon the work completed and that under-
way as follows:
—research on the thinking processes in relation to

the education of gifted children, which suggests that
knowledge-production goals are especially appropriate
for gifted and creative children (Haensly & Roberts,
1983; Renzulli & Reis, 1985), perhaps for all children
in different ways (Bruner, 1960);
—our examination ofthe relation between professors’

research methods and teaching methods, which shows



Thinking Processes
 

that few undergraduates engage in knowledge produc-
tion (Shore, Pinker, & Bates, 1990);
—our research and others’ demonstrating that in many

ways the learning processes of gifted students resemble
those of experts in a field different to those of other
students—andoneofthe distinguishing characteristics of
experts is their involvement in knowledge production.

HowGifted Children Think Differently

In this sect:on we summarize seven of the principal ways
in which the thinking processes of gifted children are
different from those of others. We draw upon our own
research clescribed above but also upon the broader
literature. Portions of this summary are also found in
Shore (1991), and the complementaryliterature has also
been summarized by Coleman and Shore (1991).

MEMORY AND THE KNOWLEDGE BASE

Capable students and experts know more,but thatis
not all. They better know what they know;their existing
knowledge: is highly interconnected and new knowledge
is immediately linked in many waysto prior knowledge
(Larkin, McDermott, Simon, & Simon, 1980). This was
one of the most important of Krutetskii’s observations:
Capable students,

without comparing the “similar”, without spe-
cial exercises or hints from the teacher, indepen-
dently zeneralize mathematical objects, relations,
and operations “on the spot”. . . (pp. 262-263).

Kanevsky (1990, in press) found this ability in her
dynamic analysis of the learning potential of high IQ
children as young as four years old. Three promi-
nent cognitive theorists have maderelated assertions.
Ausubel (1968) suggested that what a learner already
knows and how it is organized directly affect further
learning and memory. Resnick’s (1989) cognitive theory
of learning further asserts that learners elaborate what
they learr: and strive to understand it explicitly for
the purpcse of connecting new knowledge to old.
Greeno(1°89) and Resnick have suggestedthateffective
memoryalssolutely requires such placementin content.

Gifted students and experts also know better how to
use whatthey know.In a broad review ofthe literature,
Alexander and Judy (1988) showed that the extent
of specific and strategic knowledge interact to favor
academic ;»erformance. Sternberg (1981) had theorized
that gifted students might use their extensive knowledge
bases differently from the non-gifted. Coleman and
Shore (1991) found supporting evidence: High and
average achievers in an advanced high school physics
course, plus two physics graduate students and a physics
teacher as experts, were asked to think aloud while
solving five physics problems. The responses were
tape-recor:led, then transcribed and divided into clauses

(noun-verb segments). These segments were coded in
several categories. Experts and high performers made
significantly more references to prior knowledge that
was not given in the problem, and fewerto information
given in the problem. Such use of prior knowledge
implies more than its existence; one must also know
how and whento useit selectively.

SELF-REGULATORY PROCESSES

Experts monitor and guide their own thinking
while they work on a task (Bereiter & Scardamalia,
1987; Glaser, 1985; Paris, Lipson, & Wixon, 1983;
Scardamalia & Bereiter, 1985). This process is called
metacognition (Flavell, 1976). It has been raised in
the gifted literature (Meichenbaum, 1980; Wong, 1982;
Woodrum, 1979), and is evident in many of Krutetskii’s
(1976) reported protocols (see especially his Chapter
13). Sheppard (1992) found that high ability 10- to
12-year-olds were more aware of and able to describe the
self-regulation of their thinking while they engaged in a
challenging activity after drawing a machine intended to
function in a mannersimilar to that of their mind.

In the previously mentioned study on physics prob-
lems, Coleman and Shore (1991) also found signifi-
cantly more correct evaluations of their own think-
ing processes by experts and high performers (and
fewerincorrect statements indicating metacognitive pro-
cesses).

SPEED OF THINKING PROCESSES

It is commonly thought that bright students areintel-
lectually faster. The more items one answers correctly
on timed tests, such as most IQ tests, the higher one’s
score. The sameis true for most school examinations.
Overall solution times on problemsare, indeed, shorter
for experts, but the expert—novice literature points out
that experts take longer pauses while retrieving relevant
information to solve a problem (Larkin, 1979), and that
they rapidly develop rapid, automatic skill (automatic-
ity) in basic operations (Perfetti & Lesgold, 1979).
Davidson and Sternberg (1984) proposed that more
intelligent persons spend more time on higher-order
planningin problem solving.

Several of our studies illuminate this point. Dover
and Shore (1991) used Luchins’s (1942, 1951) water-—jar
combination task with gifted and average 11-year-old
pupils—we shall describe the study in more detail
below. One of the results was that slower perfor-
mance accompanied flexibility and metacognition in
average subjects, but rapid performance accompanied
greater metacognitive knowledge andflexibility in gifted
subjects. Lajoie and Shore (1986) showed that accuracy
was a more important predictor than speed of overall
performance on an IQ test. A further study, as yet
unreported (with Lazar), used a computer pattern-
recognition task in which the planning and execution
stages could be separately timed. Relatively more time
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was spent by more able students on planning, but much
less on reporting the solution.

PROBLEM REPRESENTATION AND
CATEGORIZATION

Experts represent and categorize problemsdifferently
from novices (Chi, Glaser, & Rees, 1982; Neigemann &
Parr, 1986; Sternberg, 1981; Sternberg & Powell, 1983).
Krutetskii (1976, see his chapter 12) clearly identified a
period of “information gathering” as an importantstage,
and showedthat able students more readily determine
the nature of missing data, their representation of a
problem extends beyond the information given, and
they better exclude irrelevant information. Scruggs,
Mastropieri, Monson, and Jorgensen (1985) reviewed
similar processesin the gifted literature.

Kanevsky’s (1990) average and high IQ four-to eight-
year-oldsdiffered in their spontaneous recognition of the
similarity of features of the two versions of the Tower
of Hanoi puzzle that they were given as acquisition
and generalization tasks. As one would expect, the
high ability children more often commented on the
commonalities in the rules, apparatus, and strategy.
It was suggested that this was due to differences in
their understanding or internal representation of the
problem that made these commonalities more apparent
to them. As a result of this, the group differences in the
generalization of the solution strategy is also believed to
be partially attributable to differences in the children’s
problem representations. The high IQ children were
also quicker to develop a clear understanding of the
task. This was apparent in a distinct drop in their need
for assistance two to three trials before their average
ability peers. Most high ability children mastered the
solution strategy in the two trials after achieving an
understanding of the task while the average ability
children required from threeto eight.
Another study, nearing completion with graduate

student S. Pelletier, used adaptations of several of
Krutetskii’s problems with high and average performing
mathematics secondary students. Students were asked
to group them into similar types (based on Chi, Glaser,
& Rees, 1982). No mention was made of solving the
problems. High performing students, like a sample of
mathematics graduate students, used fewer levels of
categorization, seeing greater common elements among
more problems. Such differences during initial categori-
zation of the tasks support the notion of differences in
problem representation.

PROCEDURAL KNOWLEDGE

The cognitive literature distinguishes between de-
Clarative and procedural knowledge (Dillon, 1986).
Declarative knowledge roughly consists of “what” one
knows, and procedural knowledge with how to do
things or to use one’s knowledge. Experts employ
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highly elaborated procedures or strategies, sometimes
rapidly developed (Glaser, 1985; Heller & Reif, 1984).
Krutetskii (1976) described this vividly:

The trials made by mathematically inept students
always bore the character of blind, unmotivated
manipulations, chaotic and unsystematic attempts to
find a solution (more accurately, they were attempts
at guessing, at coming across a solution at random).
Capable pupils, however, were marked by an

organized system of searching, subordinated to a defi-
nite program orplan. Thetrials of the capable pupils
were always purposeful, systematized attempts, dir-
ected toward verifying the assumptions they had
made. In making a trial, capable pupils usually
realized whyit was being made, what was expected,
and whatwas to come next (p. 292).

In another study yet to be reported, with C. Kaizer,
conducted with grade eight students, we observed stu-
dents whose intellectual strengths were either more
verbal or visual while they solved mathematical word
problems from Krutetskii. When they had difficulty
solving a problem, the more able switched to another
appropriate strategy. The less able engaged in trial-
and-error or guessing. Our study in progress (with M.
Godrie) also appears to be confirming the testing of
assumptions or hypotheses, as reported by Krutetskii.

FLEXIBILITY

Flexibility has many meanings, of which the common
feature appearsto be the ability to see alternative rep-
resentations or adopt alternative strategies, especially
when it is necessary to make a change for success on
a task. Flexibility has been a central concept in some
conceptualizationsof creativity (Cohen, 1989; Goswami,
1990), in Davidson and Sternberg’s (1986) view of the
role of insight and adaptation to novelty (also see
Davidson, 1986), and in several influential views of
special or remedial education (e.g., Feuerstein, Rand,
& Rynders, 1988). Krutetskii (see pp. 282-283) also
emphasized thatflexibility is one of the most important
qualities of outstanding performance in mathematics,
andit is frequently referred to in general Russian views
of abilities. Vygotsky’s methodology for the dynamic
assessment of learning potential challenges a learner
to acquire and to transfer a strategy. Knowledgethat
can be flexibly applied is of greater interest than inert
knowledge. We haveto be careful not to say thatthe less
able are incapable of beingflexible, since theirflexibility
may be constrained bytheir more limited knowledge.
Shore and Carey (1983) selected two groups of teen-

agers, one high on a verbal subtest of an IQ test
(vocabulary), and a second group that was higher on
a spatial subtest (block design). All were presented with
a spatial task, the rod-and-frame apparatus in which one
is asked to recognize the verticality of a rotatable rod
against a background which can also be turned so as
to distract the viewer. The high-spatial students were



Thinking Processes
 

“lost for words” to explain their own generally accurate
performance. The high-verbal group talked much more
while doing the task, using verbally expressed imagery to
guide their equally accurate solutions. The high-verbal
group appeared to reinterpret the task to suit their
strengths. Getzels and Csikszentmihalyi (1976) found
that one of the observable qualities of art students
who a decade later became successful artists was that
they carefully examined still-life object from many
perspectivi:s and reinterpreted the problem; othersleapt
right into a direct representation.
Dover and Shore’s (1991) water-jar study used nine

tasks. The first two were practice. Numbers 3 to 6
required three jars. Numbers 7 and 8 could be solved
with two or three jars. Number 9 could only be solved
with two jars. We found that able students more often
successfully broke the “set” at number 9 when they had
to switch from using three jars to two, they made fewer
errors on ill trials (half made none at all), and they
were faster on furthertest trials (numbers 3 to 6) where
alternativesolutions did not exist, but significant speed
differences disappeared ontrials 7 and 8 where either
two or three jars could be used. Able children replied
more oftes without prompting, and were more aware
of how the “set” influenced their thinking strategies;
however, they were not more likely to spontaneously
offer the #lternative solution strategy (using only two
jars instead of three) when it was available but not
necessary (numbers 7 and 8). This nicely illustrates
the importance of examining the process of students’
thinking across a task, not just their visible performance
or a tally of right and wrong.

PREFERENCE FOR COMPLEXITY

Sometime before the prominence of cognitive theory
as we now knowit, creativity researcher Barron (1958)
documented how successful creative adults in such pro-
fessions as architecture and art had greater preference
for complexity in drawings and shapes than did an
unselected sample. They were also much more tolerant
of ambiguity and did not insist upon the tidy resolution
of a problem. Today, we might well label his target
group as “.xperts”. Two recent studies havelinked this
preference: for complexity to giftedness. Garofalo (in
press) has shown that superior secondary mathematics
students, whom he describes as meaning-oriented rather
than solution-oriented, preferred more complex and
demanding problems. Bowen, Shore, and Cartwright
(1992) also found that gifted students suggested changes
to a computer game that would increase its complexity
and challenge.

Experts, gifted and creative people seem to thrive
in enviroriments which are rich and active, in which
they do sot know all the answers, indeed, where
right answers to questions are not the principal intel-
lectual connmodity. This may well apply to all learners,
though th:ir achievements may vary even under such
conditions.

Whentasks were not found to be sufficiently complex,
young, high IQ children attempting to master a Towerof
Hanoi solution strategy would introduce some complex-
ity of their own. They would elaborate the story context
of the task or make suggestions of ways to make the
task more difficult even before the strategy had been
acquired.
Of course there is some overlap among these seven

ways in which the thinking processes of gifted learners
have beenobservedto differ fromthose of other people.
Flexibility, for example, depends on procedural know-
ledge, the nature of the knowledge base and problem
representation. These differences provide pedagogical
clues which may benefit bright children and also help
to improve the learning performance of other students.
Some of these implications might also make for more
interesting lessons and more interesting independent
projects. These are hypotheses which could and should
be tested in classrooms.

Development of Thinking Processes

Investigations of the lifespan development of thinking
processesof gifted individuals do not exist. The research
literature is interspersed with comparative studies of
thinking, learning, and problem-solving skills, but none
is longitudinalin nature. In this section weshall attempt
to link our work with young children to other work
that describes early evidence for the thinking processes
addressed throughout this chapter. This will highlight
areas that have potential to explain differences found in
the thinking of gifted and non-gifted adults. It must be
noted that these are highly speculative and desperately
in need of further study.

Field observations made during the Harvard Project
(White, 1983), a longitudinal study of two-and-a-half-
year-olds, uncovered a numberofsimilarities and dif-
ferences between talented and average children. No
“appreciable differences” were found in sensoryskills,
perceptual-motor abilities, general motor control, or
popularity. The more talented children were, how-
ever, able to attract and hold the attention of adults
more effectively. They used adults more effectively
as resources, made more self-evaluative comments,
had “an unusually well-developed capacity to sense
discrepancies or differences” (p. 14), dealt well with
abstractions, were less egocentric and thus better in
perspective-taking activities. They were able to plan and
complete more complex tasks and use resources more
effectively in doing so. The picture of the differences
that emerges appearsto be consistent with the research
reported earlier in this chapter regarding flexibility,
monitoring, and a preference for complexity.
Other advances in our understanding of young chil-

dren’s learning have beenfacilitated by implementations
of modified versions of Vygotsky’s (1978) dynamic
assessment methodology. One advantage of these pro-
cedures when working with young children is that
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they require the investigator to interact with the child
throughout the acquisition and generalization ofan intel-
lectual skill, rather than observing passively. Thus we
have gained insight into the progressive internalization
of social interaction which Vygotsky believed played a
critical role in development.

Patterns of early social interaction between high
ability preschoolers and their mothers appear to be
one of the influences that promote the development
of superior thinking abilities (Moss, 1990). In her
investigation of dyadic problem solving of non-gifted
and gifted preschoolers with their mothers, Moss found a
greater proportion of gifted children’s and their mothers’
comments were metacognitive in nature than that of
their average ability peers. These included comments
related to checking results, predicting consequences,
monitoring and reality testing in nature. The children
were perceived to be internalizing the patterns of
questioning and problem solving modeled by their
mothers. Based on her findings, Moss suggests that dir-
ect modeling of metacognitive activities in parent-child
play activities offer “scaffolding” experiences that will
facilitate the acquisition of a repertoire of higher level
thinking skills that can play a key role in classroom
competence whena child reaches schoolage.

Age-related differences in children’s learning were
also found in Kanevsky’s (Kanevsky, 1990; Kanevsky &
Rapagna, 1991) study of generalization using the Tower
of Hanoi. In addition to applying their learning more
flexibly and learning more independently, the seven- and
eight-year-old high IQ children seldom repeated a mis-
take and were morelikely to comment spontaneously on
the similarity in the strategy used on the various versions
of the puzzle than the four- and five-year-old high IQ
children. The increased level of their problem-solving
skill was also reflected in the decline in the number of
planning comments madewithincreasing age. Thelatter
can be explained within Vygotsky’s theory as evidence
of the internalization of what was once experienced
in social interaction. Planning for this activity had
become “inner speech”. There was also evidence of
an increasing level of intrinsic motivation for learning
(Kanevsky, in press). The high ability children, more
than their average peers, enjoyed increasing control over
the solution. As age increases, so doestheir collection of
learning-to-control-learning skills. Thus, their learning
becomes moreefficient and their knowledgeincreases.
To speculate that this trend might continue through-

out life has an intuitive appeal when one considers
the superior scores able learners earn on achievement
tests, intelligence tests, problem-solving assignments,
and so on. Expert learners are expert thinkers when
faced with a novel task. This potential to learn is a
life-long advantage which offers accumulating benefits.
However,this is only speculation. Current research on
learning requires the consideration of influences beyond
the cognitive when attempting to explain differences in
what and how children learn. These include interest,
volition (Corno, 1989), self-efficacy (Schunk, 1989),
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achievement motivation (Ames, 1992; Elliott & Dweck,
1988), the nature of the interaction (if any) with the
investigator or teacher (Zimmerman, 1989), and so
on. Therefore, future investigations of the thinking
processesof gifted individuals should also acknowledge
the roles played by these variables.

Training Thinking Processes

All educationis ultimately concerned with thinkingskills
of one type or another, but weshall limit our discussion
of this topic to three issues, and in each of them we
shall focus on the kinds of cognitive processes we
have discussed: for example, metacognition, flexibility,
and planning of responses. Weshall not address such
approaches as the Meekers’ development of Structure
of Intellect (SOI) materials (Meeker & Meeker, 1986),
or de Bono’s (1982) Cognitive Research Trust (CoRT)
program. Though these and others have some following
in gifted education, neither has been related to the kinds
of thinking processes we have described in this chapter.
The three topics we shall address are thinking skills

training in general, in special education, and with regard
to exceptionally competent performance. We caution
that this chapter presents our reflection on a topic for
which there is not enough hard evidenceto becertain,
and it is therefore again highly speculative. Our goalis to
provokereflection on these issues, not to settle them.

Thinking Skills Training in General

The literature on this is small but growing. There is
also great divergence of models and types of thinking
skills that are presented. Specific training approaches
particularly address metacognition (Carns & Carns,
1991; Pesut, 1990), including the use of self-questioning
techniques to enhance metacognition (Haller, Child,
& Walberg, 1988), and control of transfer (Jelsma,
VanMerrinboer, & Bijlstra, 1990), and generally take
the form of direct training practice in the skills involved.
We earlier mentioned our ongoing research (with L.
Austin) that is demonstrating that cognitive mapping
(Kozma & Van Roekel, 1986) can be used to enhance
the webbing of concepts and high level learning in the
classroom. The literature is characterized by optimism
that these strategies can be taught and learned, accom-
panied by suggestions about how to do it (Anderson,
1982; Lochhead & Clement, 1979; Nickerson, Perkins,
& Smith, 1985; Peat, Mulcahy, & Darko-Yeboah, 1989;
Pressley & Associates, 1990; Segal, Chipman, & Glaser,
1985), but very few studies have addressed the transfer
of these skills from the training programsto arms-length
classroom learning (Feldman, 1990) or to performance
outside the classroom (several unanswered research
questions are offered by Chipman, Segal, & Glaser,
1985). There is not universal agreement that these
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programs work,including observationsofthe limitations
of the eviclence available (Sweller, 1990).

It is our impression that the processes and their
applications are too general andstill too vaguely defined
for broad applications to lead to useful specific results.
If we accept Piaget’s thesis that children must construct
their ownrealities to learn well, expressed in educational
terms by 8runer (1960) and Kamii (1985, 1989), then
we canno: expect children to learn general thinking
strategies Dut of context and to then apply them to
specific learning. There cannot be a process without
context ot content, a lesson still not learned even

by many pifted programs. Every mathematics student
learns tha’. operations are performed on something,
and what the something is can considerably affect the
process.

Teaching metacognition, strategy flexibility, know-
ledge webling, or other cognitive skills, needs to be
what the cognitive literature calls situated, in context.
Perhapsth:s is not necessarily the case with adults whose
knowledgebaseis already large and moreabstract. One
of the problems in the cognitive literature from which
these idea: have comeis thatit is a literature of adult
(expert) performance, yet the majority of applications
have been with children. This is a risky extrapolation,
but definit:ly worthy of study.

Thinking ‘skills, Special Education and Reading

The greatest amount of research on metacognitive and
other thinking training has been in special education
and in remedial reading instruction. As we have just
suggested, this is an example of extremely broad gen-
eralization. from concepts recognized in expert adult
performance to underperforming children. This daring
application has met with considerable but not universal
SUCCESS.

Metacognitive skills, especially monitoring (Chan &
Cole, 1986; Palincsar & Brown, 1984), can consider-
ably improve children’s performance. Thinking-skills
programs ‘1ave been extensively used among learning-
handicapp:d students (Larson & Gerber, 1987; Orlando
& Bartel, 1989) and in the improvement of reading
(Duffy & Roehler, 1987; Duffy et al., 1987; Palincsar,

Brown, & Martin, 1987; Paris, Jacobs, & Cross, 1987;
Stevens, Madden, Slavin, & Farnisch, 1987). The weight
of evidenceto date is that cognitively based thinking stra-
tegies, especially self-questioning and metacognition, do
enhance substandard performance, especially in young
adolescent: (Haller, Child, & Walberg, 1988), and
sometimes dramatically (Feuerstein, Rand, & Rynders,
1988).
Nonetheess there remain cautions in the design

and implementation of such programs (Abikoff, 1991;
Bettencourt, 1987; DeStefano & Gordon, 1986). The
most difficult problem is to be able to generalize
from succesful applications. How individualized are the
interventiois, and to what extentis their success related

to the general skills being taught or to the nature of the
program? There is the risk of an implicit contradiction
in a domain of educational activity characterized by
individual educational plans (IEPs) and the successful
application of highly generalizable teaching strategies.
We need to know whatthe critical ingredients are in
each successful case. Weespecially need to know the
limits of such interventions. Case studies have indicated
that amazing progress is possible in individual cases,
but what can be reasonably expected in large numbers?
Do cognitive training programs overcome intellectual
deficiencies, do they provide a path around them, or
to some extent a combination of the two? Are the newly
acquired skills used in the same ways as they are by
initially more competentlearners and by adult experts?
Arethey as effectively transferred? Are there individual
differences in their applicability?

Thinking Skills and Giftedness

A number of recommended programs for gifted
children, especially in North America, include explicit
thinking-skills training. Among the most common
approaches in gifted programs are SOI (Meeker, 1969;
and subsequent materials), Future Problem Solving
(Crabbe, 1982), Odyssey of the Mind (Micklus, 1985),
numerous applications of Creative Problem Solving
(Parnes, 1962), and CoRT (de Bono, 1982; Maier,
1982). We found only one reference to cognitive
processes such as we have addressed,in a program for
disadvantaged gifted children (Shlomo & Reichenberg,
1990), and others to art education for gifted students
(Kay, in press). Kay’s work in particular suggests
that cognitive skills can be acquired in context with
excellent outcomes. Replication in a number of other
areas 1s, however, much needed. An excellent model
for assessing the impact of such training in both gifted
and general education is provided by Starko’s (1988)
evaluation of the outcomes of students’ involvement
in programs designed according to principles recom-
mended by Renzulli (cf. Renzulli & Reis, 1985). She
demonstrated positive effects not merely in the training
activities, but also in attitudes toward school, insight
into personal strengths and weaknesses, career goals,
and researchskills.

Slightly contrary results were obtained in a study in
which the intervention was more constrained than in
Starko’s observation of the implementation of Renzulli’s
Type HI activities. Average and high ability 10- to
12-year-olds were found to be differentially sensitive
to a five-day metacognitive awareness program. On
the first day, Sheppard (1992) found the high ability
students were more able to create a metaphorical
machine that worked as their minds did while they
were also engaged in a challenging activity (in this case
a hard mathematics problem). Their descriptions of the
machine’s operation included more steps than those of
their average ability peers. By the fourth day, the high
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ability students had tired of the machine metaphor and
began to inventfictional machinesor ignore the machine
constraint on their product completely (it seemed as
though they changed the task from Type II to Type
III). The average ability students were still growing in
their ability to find machines and explain the similarities
between the machine’s operation andtheir mind’s on the
fifth day. A more thorough investigation of the effect
of awareness training on the outcomes of metacognitive
strategy instruction is planned. At this point, it can be
said that high ability students are more metacognitively
aware beforetraining and,as in otherskill domains, they
become bored with routine practice.
One of the speculative issues that has attracted

our attention is the place of gifted students in the
development of adults who later become experts. We
have suggested elsewhere (Shore, in press) that experts
may beselected for training from the ranks of highly
motivated young people who already have acquired a
large part of the knowledge andskills that enables them
to be recognized by recognized experts as likely to be
able to be trained to be like themselves. These people
are called novices in the cognitive literature, and the
research we have cited suggests that gifted students
greatly resemble these novices (not to be confused
with total beginners). Shulman (1986), in his discussion
of teaching, wrote: “Our central question concerns the
transition from expert student to novice teacher” (p.
8). This relativistic use of the term “expert” may be
appropriate, since being a student is an occupation
that some people definitely master. However, at the
point of choice of occupation or application of the
rudiments of expertise already acquired, the learneris
definitely a novice. We suggest that this developmental
issue may be one of the most interesting to pursue in
terms of cognitive skills and gifted students, and that
it might provide a very useful link between the gifted
and cognitive literatures.

Overall Assessment of Training Programs

Some very interesting models have been developed, but
they have so far little direct application to programs
for highly able students. A lot of work remains to
be done in validating the training of cognitive skills
among less able students, but the work shows great
promise. It is not possible to state clearly at this time
that anybody can learn to think like a gifted child or
like an adult expert, and that may never come to
pass, but an entirely reasonable goal is to enhance
the thinking skills of a large number of people to
any reasonable degree as a result of studying suc-
cessful thinking in children and adults. This is clearly
an attainable goal. The next task is to present the
successes with sufficient precision to be able to better
understand the limitations and opportunities of this
approach, and thereby to more effectively plan future
applications. This has been doneis someareasof special
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education and remedial reading, but not yet in general
education.

Part of the problem is that the applications have
so far been from successful adult or expert thinking
to developing solutions for children with difficulties.
One of the great opportunities for links between gifted
and general education is to redefine some of these
processes in developmental terms, and specifically in
terms of the childhood antecedents of expertise. The
specification of developmental trajectories for cognitive
and metacognitive skills must be pursued before this
can be achieved. Are there qualitative differences in the
nature of the skills that develop? Do they simply differ
in the rate of development? Are other factors at work as
expertise develops? These are goals that we shall pursue
and look forward to exploring with others, and we begin
with the following (and concluding) discussion.

Educational Implications

An important component of educational success is
teachers’ awareness of how children learn and think.
Carpenter, Fennema,Peterson, Chiang, and Loef(1989)
showed that a simple week-long workshopintervention
which helped teachers understand how children learned
mathematicsled to noticeable changesin their classroom
performance and in their students’ learning. If we
are going to be able to define appropriate differen-
tiated pedagogy for bright students, then educational
researchers and practitioners need to understand if
and how these pupils think differently from others.
If they merely think more quickly, then we need only
teach more quickly. If they merely make fewererrors,
then we can shorten the practice and skip some of
the review. Precocity and accuracy do not necessarily
imply any qualitative difference fundamental to an
understanding of intellectual giftedness any more or
less than differences in the nature of children’s problem
representation andtheflexibility of their thinking.

In accord with the theoretical directions which we
speculated might be taken by this line of research, we
are drawn back to an educational implication which we
propose may be of over-riding importance, and which
may, in somewhatdifferent but equally important ways,
apply across ability levels. This is that bright children
need, especially need, to be introduced to learning from
the point of view of an enquirer, an explorer, a question
asker. Bright learners should experience the kind of
thinking that leads to new discovery, at every opportu-
nity. Thereis alsolittle doubt thatall children can benefit
from such a mindset. They might not benefit to the same
degree or in all the same ways, but discovering these
differences is one of the challenges of this research.

Discovering the nature of outstanding ability and
factors influencing its development should, in general,
have benefits for all children.
From this perspective, the challenge in the selection

and training of teachers is to ensure that they are
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independent learners, have experienced and experience
making a contribution to knowledge in any valued
field of h.man endeavor, be it artistic or cultural,
social, academic, or professional. Shulman (1986,p. 14)
explored the nature of teachers’ professional knowledge
and turned Shaw’s ratherinsulting phrase “He who can,
does. He who cannot, teaches” into “Those who can,do.
Those who understand, teach”. The offending phrase
appears only in an appendix to Man and Superman
(Shaw, 1946/1903, p. 253) in a somewhat tongue-in-
cheek handbookfor a revolutionary or anarchist. Edu-
cationis nc:the only enterprise to sufferhis fifteen pages
of biting wit.

Studies of highly gifted or high performing individuals
(Bloom, 1985; Feldman, 1986) have repeatedly shown
“that extraordinary achievement requires recognition,
encouragement, and years of hard work” (Gruber &
Richard, 1990, p. 148). Parents, teachers, mentors,
coaches—they go by many names—arecentral to this
process.

Teachers. need to respond to children’s interests
as primary curriculum guides. There are also some
very specific things, derived from the research we
have described, that should be validated as important
practices, for example:

(1) Help students to make broad connections in
memory.

(2) Use knowledge widely in newsituations.
(3) Use different learning modes, not always verbal.
(4) Invert new solutions to problems.
(5) Value elegant solutions, not just right answers.
(6) Emphasize planning of responsestrategies.
(7) Relate new learning to old.
(8) Assessing patterns, relations, missing and redun-

dant information.
(9) Downplay (but do not ignore) low-level functions.
(10) Reinforce and model metacognitive strategies.
(11) Provide diverse tasks that require the application

of new learning in different contexts and media in order
to promote generalization.

(12) Nurture an awarenessofself-regulatory activity.
Whenlearning new materialit is possible to summar-

ize the mainpoints and to consider how this new learning
is related to previous learning in the sameanddifferent
subjects, an.d to general experience. Thelinks, direct or
fuzzy, beco:ne as importantas the points. Whenstudents
are workingon a project or task, they can be asked and
ask themselves to assess how their workis proceeding,
whetherit appears to be leading them to their desired
outcome, and whether they wish to reconsider part of
the plan they are pursuing(if they have not such a plan,
this exercise might help). Students cantry to divide their
work ontasxs into information-gathering and execution
Stages. The: can concentrate on evaluating the quality of
their harvest in the first stage before launchinginto the
latter. They can judge if they reached out adequately
into the extremes of linked knowledge in order to
make the best of their current activity. Are there
other suitable strategies, or how would someone with

other expertise approach this? When they encounter a
difficulty, what adjustments to plans may be useful?
Do they sense themselves guessing inappropriately?
Can they anticipate what might be the difficult points
in a task before beginning it, and be prepared with
alternative approaches? Can they benefit from working
collaboratively?
Our view has been expressed elsewherein thelitera-

ture on general education, and it is interesting how
closely it parallels advice available in thegifted literature
(cf. Rogers, 1983):

Indeed, the urgent need to teach thinkingskills at
all levels of education continues, but we should not
rely upon special courses and texts to do the job.
Instead, every teacher should create an atmosphere
where students are encouraged to read deeply, to
question, to engage in divergent thinking, to look
for relationships among ideas, and to grapple with
real-life issues (Carr, 1988, p. 73).

With these recommendations in mind, the need for
a better understanding of the developmentaltrajectory
of cognitive and metacognitive skills becomescritical.
Learners will need developmentally appropriate assess-
ments of their performance and feedback in order to
optimize their progress.
Might these approachesbe well matched to processes

that are spontaneously demonstrated by very capable
learners? How much would their learning and attitudes
toward school improve if this were done? Could other
students benefit as well from such elaboration of their
curriculum?
These questions have not been answeredby research

on practices in gifted education (cf. Shore, Cornell,
Robinson, & Ward, 1991), and laboratory-style research
is not likely to provide full answers. Such research can
be done in classrooms with the active collaboration
and even leadership of teachers whoare interested in
the education of capable students. In classrooms, the
interactive contributions of cognitive, metacognitive,
motivational, emotional, and environmental variables
to learning can be considered in concert rather than
in isolation. Thus, an integrated understanding of the
influences they play in overall development can be
constructed. To study them individually is no longer
satisfactory.
The research summarized in this chapter has offered

evidence of both precocious development and qualita-
tive differences in the content and processes of the
thinking of gifted or expert individuals and their less
able or experienced peers. It may also be appropriate
to resume studies of aptitude—treatmentinteractions to
investigate the differences in the outcomes of gifted
and other students who have been provided the same
curriculum and instruction.
We have been concerned for a long time that gifted

education has been progressively cutting itself off from
the mainstream of education by expressing the learners’
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uniqueness in terms of qualities that appeared to be in
conflict with the goals and methodsof general education
(Shore, Rejskind, & Kanevsky, in press). Attention has
been focused on the need for rapid pacing and other
acceleration, extended and advanced subject matter.
Little attention has been paid to the adjustments that
need to be made in methodsof learning and teaching
to take accountof thinking differences, nor to what we
can learn from the successesof able students to improve
the learning of other students as well. Research on
thinking processes may offer the possibility of a benefit
to general education through meeting the needsof able
students. This maybepolitically as well as pedagogically
important.
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Introduction

The purposes of education for the gifted parallel the
objectives of longitudinal research. Educators seek to
identify individuals whose early achievements relate to
accomplishments later in life. School systems provide
special programs and opportunities for the gifted in
orderto affect the realization of promise. And research-
ers and practitioners attempt to understand the ways in
which the characteristics of gifted individuals interact
with naturally occurring and intentional environments
that shape continued behavior and achievement.
The study of individuals over time allows for

both descriptive and explanatory findings about gifted
individuals (Nesselroade & Baltes, 1979). Like cross-
sectional studies which examine samples of different
ages or ability levels on the same dependentvariablesat
the same point in time, longitudinal investigations illu-
minate group and individual differences in gifted popu-
lations. Longitudinal methods go beyondcross-sectional
research, however, in investigating the processes of
change (Schaie, 1983). Specifically, longitudinal designs
accomplish. the following purposes:
—to describe and to provide causal explanations for

intra-individual change;
—to describe and to provide causal explanations for

inter-individual differences in intra-individual change;
—to describe the interactions of developmental

variables.

Definition of Longitudinal Research

In essence:, longitudinal research can be defined as
repeated measurement methodology (Nesselroade &
Baltes, 199) in which data are collected from the
same indivduals on the same or comparable variables

for two or more distinct time periods (Menard, 1991).
Multiple observations of the same individuals over time
permits analyses of changes and developmental differ-
ences within and amongindividuals. This basic definition
distinguishes longitudinal research from cross-sectional
and retrospective studies, even though these latter
designs are often used as indirect measures of change.

Cross-sectional studies, or the measurementof indi-
viduals at one point in time, are often used to impute

intervention outcomes. Simultaneous measurement of
individuals of different ages is often used as a proxyfor
developmental change; however, cross-sectional studies
can directly measure only inter-individual differences.
Retrospective studies, in which eminent individuals
reflect on past experiences, also fail to provide a
true causal view of developmental outcomes. In retro-
spective research, intra-individual change patterns are
distorted by hindsight. Retrospective designs cannot
provide contemporaneousreports of significant stages
in life experiences nor record subjects’ perspectives
on events as they occur. Further, control groups are
generally unobtainable dueto the difficulty of matching
subjects of retrospective studies on childhood or adoles-
cent characteristics.

Beyondthe basic requirement of repeated measures,
longitudinal study designs vary widely, leading some
scholars to consider longitudinal designs as a family
of methods (Nesselroade & Baltes, 1979). Standard
rules do not exist for study duration, for the number
of data collection points (or waves) in a longitudinal
inquiry, or for the amountof time between waves. The
common educational research practice of one semester
or academic year pre/post test studies with two or
three data points is not generally considered to be
longitudinal. Instead, longitudinal studies report on
information collected from subjects over months and
years. A recent inventory of European longitudinal
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research contains only studies with at least three data
points, spanning at least three years, and focusing on
individual development (Schneider & Edelstein, 1990).
Straight retrospective studies were excluded.

Within the longitudinal study paradigm, researchers
use a variety of designs and data collection meth-
ods, including qualitative interview and ethnographic
approaches, survey research, quasi-experiments, and
single-subject designs. In addition, the content and
theoretical context of a given study determineits design.
Longitudinal methodology is especially useful for the
study of human development, exploring the growth and
change that takes place within an individual over time,
and for noting similarities between that individual and
others in his or her cohort. Of particular interest in the
field of gifted education are the following three strands:
how budding talent is transformed into extraordinary
performance, how gifted children’s development com-
pares to that of average children or dissimilarly gifted
children, and determining the effectiveness of programs
designed especially for children identified as gifted.

Examples of Longitudinal Research Questions and
Procedures

Example #1: Talent Development

What characteristics and educational experiences pro-
duce exceptional teachers of gifted students? To study
such a question, variables cited in the literature on
teacher characteristics must first be identified. Second,
interviews with teachers knownto be outstanding based
on reports of students participating in local gifted
programs should be conducted. Did these teachers
receive special training? Did they start teaching early
in their adult lives, or did they bring to teaching
their experiences from another profession or trade?
Were their parents or grandparents teachers? What
are their opinions aboutthe label “gifted”? Collecting
such base-line data on a cohort operates in much the
same way as conducting cross-sectional research.
Supported by the literature and interviews, some

hypotheses could be generated andrefined concerning
the necessary characteristics and progressive experiences
that lead to excellent instruction for gifted students.
Educators returning to university for advanced degrees
who have superior recommendationsas teachers could
be identified as a study cohort. Data could be collected
from observations, interviews, questionnaires, and atti-
tude surveys. Each year, follow-up information could
be collected on philosophy of teaching, perceptions
of giftedness, the application of personal interests to
curriculum design, attendanceat staff development and
conferences related to gifted education, enrollment in
post-masters program, teaching assignments, and so
forth. Over the years, patterns of characteristics and
experiences within the cohort would become increas-
ingly salient and useful for analysis. After 10 years, some
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very valuable qualitative and quantitative data would
be available for policy making and teachertraining. The
study would be strengthenedif, in the fifth year, another
cohort wasestablished to controlfor the political and social
milieu of the study period. Control groups for each cohort
would be madeup ofless highly recommendededucators.
Yearly outcomes from each cohort and corresponding
control groups would be assessed. Which teachers evolve
from novice to master over the course of the years?
Whatprogression characterizes the developmentof master
teachers? What base-line variables serve as predictors of
outstanding instruction? What educational opportunities,
as opposed to naturally occurring interventions, seemed
most useful? What obstacles hindered the fulfillment of
exceptional promise?

Example #2: Cognitive Development and Program
Evaluation

A community might create a special program for gifted
children with exceptional spatial reasoning ability
because it values talents that relate to movement,
three-dimensional design (engineering, architecture, or
sculpture), and mathematics. A spatial reasoninginstru-
ment would be chosenandtesters trained to administer
it. A cohort of primary age children would be identified
and invited to participate in this educational program.
Unlike the first example provided above, subjects would
be identified based on an abstract test removed from the
actual skill itself. Over the course of their elementary
school years, various measures of academic, creative,
moral, aesthetic, and verbal ability could be collected
from the identified group, from a random sample of
children in the regular program, and from a high verbal
groupin a different gifted program. A longitudinal study
would allow investigators to observe how strongspatial
skills interact with academic requirements at various
stages of the children’s elementary school experience.
The test’s reliability and predictive validity could be
explored and developmental differences among groups
of children could be compared over multiple points in
time. The age at which a screen for spatial abilities
would be mostlikely to catch both late bloomers and
precociously talented children could be investigated to
find the most propitious time for test administration.
Finally, we can ask: Doesearly identification of spatial
reasoning skills with concurrent provision of special
services predict the fulfillment of talent in movement,
design, or mathematics?

Review of Longitudinal Research Using Gifted
Populations

Central to the identification and nurturing of giftedness
is a longitudinal question: What early manifestations of
ability are trustworthy indicators of culturally desirable
adult accomplishments? Seminal longitudinal research
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addressing the relationship of early exceptional per-
formance and later accomplishment was conducted by
Terman inorderto test the validity of the Stanford Binet
intelligence test as an instrument that could identify
childhood genius and predict adult productivity (Burks
et al., 1930; Oden, 1968; Terman, 1925; Terman &
Oden, 19-47, 1959). Terman began his study in the
1920s with over 1500 California school children who
scored in the top 1% in IQ. His majorinterests were
to disprove popular beliefs of the time including the
“early rip2, early rot” phenomenon, in which preco-
cious chilc'ren’s gifts would decline into entropy before
maturing -o adulthood. A second popular supposition
held that an individual’s gift was inevitably accompanied
by a companion negative quality. In other words, a
brilliant child would certainly be weak in social or
physical clomains. In order to dispel these popular
myths, Terman collected a wide assortment of data
on physic:l, emotional, academic, and social variables.
He contacted his subjects at several key points in their
lives to test his theories that children identified as
gifted by the Stanford Binet would indeed grow up to
be highly successful and productive adults. When his
midlife rejorts revealed distinctive patterns of success
for most but not all of his subjects, he was able
to make -cross-sectional comparisons that referenced
specific childhood and adolescent characteristics that
augured well or poorly for his high IQ subjects.

Vaillant: (1977) directed the latter phase of a 30-year
follow-up of male Harvard undergraduates who had
attended the university in the 1940s. Subjects had
been sele:ted on the basis of academicbrilliance and
emotional] stability. In adulthood, the greatest and,
for Vaillant, the most interesting group differences
appeared in the area of coping mechanisms. Information
on how members of the study cohort dealt with inevi-
table life difficulties allowed the researchers to develop a
schemafor correlating categories of coping mechanisms
with life satisfaction, health, and career attainments.
This long-range view of the Harvard men provided a
rich set oj variables to explain some of the profound
differences that separated gifted undergraduates from
one another in later years.

In ordet to explore personality developmentof gifted
men as predicted by standardized and projective tests,
Murray (1938, 1955) conducted a 23-year study of male,
upper-middle class, Harvard undergraduates. Murray
focused or variables such as memory,social interaction,
and responses to stress. The elegant design utilized five
cohorts to replicate each componentof the project. There
have been nofurther waves of this study conducted, and
to date there have been nofurther analyses of the data.

Current Research

The lates: report from a longitudinal study based
on problim finding ability was published in 1990
by Csiksientmihalyi. Getzels and Csikszentmihalyi

(1976) collected data from students at a prestigious
art institute in the early 1970s, including intelligence
tests, values and attitudes scales, and observations of
their subjects at work. Problem finding was defined as
the ability to manipulate objects into interesting artistic
problems. Those who were categorized as problem
finders interacted with more objects and took a longer
time to come to closure on the composition of their
drawings. At the 7-year data collection point, problem
finding emerged as the best predictor of success in the
professional world of art. At the 18-year follow-up,
problem finding played a smaller predictive role in
attaining recognition in the art world. Instead, social
skills and other components of practical intelligence,
such as networking, took precedence.

Muchofthe longitudinal research conducted during the
past 20 years follows relatively small samples within single
cohorts. A tiny fraction are cross-culturalor cross-national.
Some of the most ambitious projects are government- or
foundation-sponsored studies of general populations in
which gifted subpopulations can be investigated. In the
United States, for instance, the National Longitudinal
Study of the High School Class of 1972 traces a nationally
representative sample of adults (Burkheimeret al., 1982;
ETS, 1991; Fetters, 1975). Similarly, “High School and
Beyond”is tracking American students who completed
secondary school in 1980 (ETS, 1991; High School and
Beyond, 1985). The Malmo longitudinal study began in
1938 with all 1542 third graders in that Swedish city’s
public and private schools. The core sample of 754 was
last contacted in 1988. Although not designed as an
investigation of giftedness, the original purpose of the
Malmo study was the exploration of the relationship
between home background and IQ (Fagerland, cited in
Schneider & Edelstein, 1990).
A German longitudinal study of approximately 9000

13th-school-year students was begun in 1973 by the
Institute for Test Development and Talent Research.
Designed to trace the educational and career paths of
the subjects, the sample size has allowed longitudinal
analyses of high achievers (top 10%in grade point average
and scholastic aptitude tests) in science, mathematics, and
business (Trost, 1991). At age 30, the high achievers were
more likely to be working harder and longer at more
satisfying and well-paid jobs (Trost, 1990). These projects
were not designed primarily as investigations of gifted
individuals, yet the large sample sizes and the availability
of machine-readable data for secondary analyses allow for
observations of some gifted subsamples.

Such large-scale studies with nationally or regionally
representative samples have the advantage of control
groups and generalizability. Looking at the gifted as a
subset of a more general sample is less ideal, however,
than collecting data on original subject characteristics that
test theoretically-driven or multidimensionalidentification
methods. Generally, this research was not designed to
answer questions about exceptionalindividuals, therefore
information of interest was missed and significant data
werelost to ceiling effects. Also, qualitative information
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is normally lacking from large-scale national studies.
Finally, even these major research efforts of relatively
short duration suffer from the time-of-measurement and
history effects of single-cohort longitudinal studies.

Large-Sample Multi-Cohort Studies

A few large-sample, multi-cohort longitudinal studies of
gifted populations are currently underway. In Germany,
the Munich Longitudinal Studies of Giftedness began
in 1985 with a sample that was identified based on
a multi-dimensional definition of giftedness (Heller,
1991; Perleth & Heller, 1993). The total sample of
26,000 children and adolescents comprises six cohorts
who have been measured ona widevariety of cognitive,
personality, and achievement variables at three data
collection points. In addition to the use of multiple iden-
tification methods and diverse quantitative measures of
development, the investigation includes a qualitative
interview component. The scale and design of the
study have allowed the researchers to control for the
effects of age and grade in schooland for cohorteffects.
Time-of-measurement effects remain a problem despite
the multiple cohorts. Because of the short spans between
cohorts, they all share the common historical experi-
ences of the late 1980s. Early findings, however, point
to the importance of retaining multiple methods for
early identification of the gifted. Achievementin specific
domainshas thus far been predicted by domain-specific
tests, while personality factors such as motivation have
played a mediating role in achievement outcomes. IQ
tests alone have proven to be unsatisfactory predictors
of the developmentof particulartalents.
A Russianreplication of the Munich study begun in

1989 by Matyushkin should add significantly to the
knowledge base. A planned replication will also take
place in Korea (Perleth & Heller, 1993). Cross-national
comparisonsof results will offer an authoritative account
of the interaction of culture and the development of
giftedness. Another study which allows the rare oppor-
tunity for cross-national comparisons is a longitudinal
investigation of technical creativity in Germany and
China. The goals of the study include comparative
analyses of a model of technical creativity in two distinct
cultural settings, and determination of the contribution
of technical creativity in the prediction of scientific
talent (Hany, 1993; Hany & Hany, 1988; Heller &
Hany, 1989).

Giesen directed an 18-year study of four cohortsfirst
studied in the 11th grade (Giesen, 1981; Gold, 1988;
Hummer, 1986). The study, which began in 1972,
explores the correlates of academic achievement and
satisfaction with schooling, as well as the socialization
outcomes of different educational tracks. The sample
of approximately 3000 German students was followed
through high school and university by means of question-
naires, intelligence tests and knowledge assessments.
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Schaie (1983a) has studied life span development and
written extensively on longitudinal research methods.
The Seattle Longitudinal Study is a 21-year longitudi-
nal investigation of intelligence in adulthood (Schaie,
1983b). The study uses a sophisticated multi-cohort
sequential design, in which seven birth cohorts are
followed longitudinally over a 14-year period, in order to
control for historical and time-of-measurementeffects.
Schaie’s research refutes the widespread belief that men-
tal abilities decline continuously after young adulthood
(Schaie & Baltes, 1975; Schaie & Hertzog, 1983).
The largest American longitudinal project focusing

on giftedness is a 50-year follow-up of individuals who
show early talent in mathematical reasoning (Lubinski
and Benbow, 1993). The Study of Mathematically Pre-
cocious Youth (SMPY) began in 1972 with a cohort of
13-year olds who scored highly on a mathematics test
normally taken by older students as a college entrance
examination (Scholastic Aptitude Test of Mathematics:
SATM). The SMPY sample of 4000 students currently
includes four cohorts who have participated in three
or four waves of data collection. Many of the study
subjects took part in special educational opportunities
ranging from acceleration to programs associated with
the project. Findings from the first 20 years of the
study show that exceptional scores on the SATM in
early adolescence are associated with high academic
achievement and the choice of careers in mathematics
and science. Large numbers of math-talented young
adolescents, particularly women, leave mathematics-
related fields, however. (See Benbow,this volume,for

a more complete description of gender differences in
mathematically talented students.) The SMPYresearch
is a good example of a large-scale longitudinal study
which controls for cohort and history effects. Over
the half-century of the entire study, the design will
also allow control for time-of-measurement effects. The
concentration of the SMPYresearch on single talent
domain and meansof identification permits intensive
analysis of the developmentof exceptional mathematical
reasoning ability and the predictive validity of onetest.

Small-Sample Single-Cohort Studies

Single-cohortstudies that follow relatively small samples
for years or decades tend to fall into one of three
categories: outcome studies of samples identified as
gifted in a specific domain, studies of the predictive
validity of measuresof giftedness, and follow-up studies
of the effects of gifted programs. In the past 15 years,
longitudinal studies of each type have been conducted
with diverse populations, variables, and designs. This
diversity, along with the single-cohort designs and small
sample sizes, discourages the direct comparison of
study results as well as the generalizability of findings
from any given study. Despite these cautions, common
patterns can be determined from the body of recent
longitudinal work. Furthermore, even single-cohort lon-



Investigating the Fulfillment of Promise
 

gitudinal designs are well suited for investigations into
the developmentof giftedness, the realization of early
potential, and the unique pathsof gifted individuals.

Subotnik and Steiner (1993) followed secondary
school students who showed exceptional early promise
in science. The 96 students in their sample were
Westinghouse Science Talent Search winners chosenin a
national competition on the basis of outstandingoriginal
research. Interview data revealed that the attrition
from university science by Westinghouse winners was
related to poor choice in selection of an undergraduate
institution, which led to a dearth of mentorsand to a lack
of opportunities for undergraduate research,rather than
to poor acedemic performance or waning interest. The
Westinghouse study provides an example of the benefits
of a small, intensively studied, group of highly talented
individuals.
The Illinois Valedictorian Project utilized a similar

qualitative lesign to study the effects of outstanding sec-
ondary school performance on subsequent educational
and occupational attainment (Arnold, 1993b). Arnold
followed 81 students who graduated in 1981 as one of the
top grade eurners in midwestern American public or pri-
vate high sc'100ls. Despite superb academic performance
in their university studies, female subjects lowered
their intellectual self-esteem over the undergraduate
years, and the transition from academic to career
achievement was particularly complex and problematic
for these acdemically talented females (Arnold, 1993a).
In general, early scholastic performance was found to
be highly predictive of future educational achievement
but less effi:ctive as an indicator of career attainment or
eminence. Although the Illinois Valedictorian Project
is a single-cohort design, U.S. studies on the effects
of secondary school performance have begun in other
states (Perrone & Dow,1993).
Kaufman (1981) followed Presidential Scholars who

were identified in the 1960s as the top two graduating
high school students in each state of the United States.
This select group was deeply affected by the events
and values of their historical era. As adults, women
Presidentia| Scholars achievedless highly than their male
counterparts in educational and occupationalspheres.

In an Israeli study, Milgram and Hong (1993) investi-
gated the relationship of adolescentleisure activities to
adult accomplishments. Eighteen years after secondary
school, 48 of the original 159 subjects were surveyed on
their occupational accomplishments. A third of the men
and womer: were employed in fields that matchedtheir
adolescent leisure activities and this group had higher
adult work: attainment than peers whose careers were
unrelated to their early interests. Milgram and Hong
concluded that creative leisure activities are useful
predictors of adult accomplishment.
A Germanstudyof the sociallife of highly gifted stu-

dents hasfollowed 300 elementary school students and
their signi‘icant teachers, peers, and family members
(Rost, 199:}; Wild, 1991). Begun in 1987 with a nationally

representative sample, the Marburg Giftedness Study
compares highly gifted children with a control group
on a range of psychological measures and on school
and leisure activities. Children were identified as gifted
in terms of broad intellectual capacity as measured by
a composite of three intelligence test scores. Gifted
children were found to be at least as well adjusted
as non-gifted schoolmates, were more popular with
peers, and used more adaptive achievement-oriented
cognitive approachesandattributions. Family variables
and play behaviorweresimilar acrossintelligence levels.
As compared to testing, Rost found teacher selection,
peer designation, and self-nomination ineffective tools
for identifying giftedness.

In Norway, researchers at the University of Trond-
heim have been following 46 students who were first
contacted in 1984 at ages 10-11. This study focuses
on how genderdifferences in mathematics and science
interact with background characteristics and aspirations
of gifted Norwegian students (Undheim & Nordvik,
cited in Schneider & Edelstein, 1990).
Monksandassociates conducted a study ofgifted sec-

ondary school students in Holland (Monks, van Boxtel,
Roelofs, & Sanders, 1986). Subjects were studied on
a wide range of ability and psychological variables
including such factorsasintelligence, creativity, learning
style, achievement motivation, and social—emotional
characteristics. The Monks study draws from the Triad
Model of Giftedness (Renzulli, 1986) in describing
outcomesfor gifted students.
Freeman (1979) directed the Gulbenkian Project

in England, a longitudinal study of the social and
emotional development of gifted children. Study sub-
jects were pupils whose parents had identified them
as gifted. These 70 students were matched with two
control groups, one of equally intelligent classmates
who had been nominated by parents, and a second of
random ability peers. Freeman foundthat intelligence
and general adjustment were not negatively correlated,
but concluded that parent nominationstend to result in
less well-balanced children identified as gifted.
American investigators at Harvard Project Zero are

tracking the development of musical reasoning in chil-
dren and the processof musical thinking in conservatory
instrumental and voice students (Davidson & Scripp,
1993; Scripp & Davidson, 1993). With their focus on
comparing normal with exceptional development, the
Project Zero studies of musical reasoning are providing
educators with essential information that can be used to
provide appropriate curricula and services for musically
talented individuals. A study from the Chopin Institute
in Poland has traced longitudinally 35 musicians as a
subset of a cross-sectional study of 166 professional
musicians. The study centers on family background,per-
sonality characteristics, career growth, and conditions
for talent development at the highest levels in music.
Study subjects range in age from 20 to 90 years old
(Manturzewska, cited in Schneider & Edelstein, 1990).
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Predictive Validity of Tests

The predictive validity of tests relates closely to the iden-
tification of giftedness. Terman’sinterestin intelligence,
for example, led him to define giftedness as exception-
ally high IQ. This definition, in turn, required valid and
reliable instrumentation. Later conceptionsof giftedness
have stressed domain-specific talents, like mathematical
aptitude, or particular cognitive abilities, like creative
thinking. Still other theories and school-based programs
consider giftedness as a multidimensional construct.
Definitions of giftedness relate directly to policy and
program efforts. Tests which purport to measure excep-
tional potential and behavior, therefore, have concrete
implications for individualidentification and treatment,
renderingtest validity a central issue in thefield.
Terman’s studies can be viewed as long-term research

on the predictive validity of IQ measures. Morerecently,
Benbow andStanley’s (1986) SMPYstudies investigate
the Scholastic Aptitude Test in mathematics as a fore-
caster for educational achievement and careerattain-
ment in science and math. Thepredictive validity of a
widely used test of creativity has been the subject of a
series of longitudinal studies (Torrance, 1980). A review
of these studies by Cramond (1993) concluded that the
Torrance Tests of Creative Thinking (TTCT) were
better predictors of adult creative achievement than
IQ, secondary school grades, and peer nominations.
The Munich studies of giftedness found the predictive
validity of the TTCT to vary according to the age of
the test taker (Perleth & Heller, 1993). Milgram and
Milgram (1976) found the TTCT problematic because of
its correlation with intelligence, developing the Tel Aviv
Creativity Test as an alternative measure of ideational
fluency that would not be confoundedwith intelligence.
Milgram and Hong(1993) found that the Tel Aviv Crea-
tivity Test, taken by Israeli adolescents, was correlated
with adult accomplishment.
The ability of psychometric instruments to predict

specific later outcomesvaries according to the criterion
variable, or type of gifted behavior, underinvestigation.
Tests of creativity, not surprisingly, appear to be better
predictors of creative and artistic behaviors than IQ
tests. Tests of mathematics reasoning predict math and
science achievement, and IQ tests continue to be valid
predictors of many academic accomplishments. Few
research studies have compareddirectly the outcomesof
different identification methods. A welcomeexceptionis
Albert and Runco’s longitudinal study of a group of boys
identified as gifted on the basis of IQ scores and a second
group of boys who showedhighability in mathematics
(Albert, 1993; Albert & Runco, 1986). A German group
comparedthe predictive validity of performance versus
paper-and-pencil tests, using a sample of 300 kindergar-
ten children. Ninth grade performance, particularly in
mathematics, was found to be correlated with teacher
ratings, grades, and mathematics achievement tests
(Gitter, cited in Schneider & Edelstein, 1990).
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A Croatian longitudinal study followed 558 students
from their early teenage years in 1970 until 1989 in order
to determine the validity of a regional gifted identifi-
cation model (Korin, cited in Schneider & Edelstein,
1990). Researchers at the Institute for Psychology for
the Hungarian Academy of Sciences have been inves-
tigating the validity of teacher ratings and a battery of
psychological tests in predicting later gifted behavior.
The 1033 subjects were first studied at 9 years of age.
Notably, this study includes two cohorts (Gefferth, cited
in Schneider & Edelstein, 1990).
The German National Scholarship Foundation ini-

tiated an elegant multi-stage identification project in
1970 designed to provide financial and academic sup-
port to Germany’s top potential scholars. Theinitial
pool included all 13th-year students in German schools
offering the Arbitur certificate. Awards were based on a
series of standardized tests, interviews, and recommen-
dations. A follow up conducted after 5 years explored
the contributions of the various components of the
identification procedure to academic achievement, sat-
isfaction with area of study, and self-esteem (Laagland,
1978; Trost, 1986).

Remaining areas to be investigated include com-
parisons of test validity for individuals of different
ages, cultures, and nations. Given the current practice
of identifying highly able children on the basis of a
multidimensional definition of giftedness, longitudinal
research needs to account for the weight that each
dimensioncontributes to achievement outcomes.

Gifted Program Outcomes

Of paramountinterest to educators of the gifted is the
effect of special programs and educational interventions
on long-term outcomes. The very concept of differen-
tiated education of the gifted is controversial, as is
the scope and nature of gifted and talented programs.
National and local educational policies, funding lev-
els, and program designs all rely on the belief that
gifted students require special opportunities to fulfil
their potential. Only longitudinal research designs can
establish an empirical link between interventions and
outcomes. Extracting the influences of any specific
characteristic or life experience on adult accomplishment
is a daunting methodological task, however, and few
studies of adults begin in the childhood years when most
gifted programsoccur.

Fortunately, some longitudinal studies of gifted
program outcomes have been conducted. Moon and
Feldhusen (1993) followed 23 students 6 yearsafter their
participation in an elementary school gifted program
(PACE). Subjects had spentat least 3 years in a pull-out
program based on the Purdue Three-Stage Model
(Feldhusen & Kolloff, 1979). The elementary school
gifted program appeared to have developed students’
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cognitive skills and enhanced their self-confidence.
By late adolescence, many PACE participants and
their parents viewed the program as having been a
life-changing educational experience. Another study
(Delcourt, 1993) traced students 3 years after their
participaticn in a theoretically-driven, secondary school
gifted program based on the Renzulli Triad conception
of giftedness (Renzulli, 1986). Unlike the structured
intellectual activities of the PACE program, however,
the Triad students worked independently on creative
projects. Delcourt found that adolescent interest and
experience in producing high quality products related
closely to young adult career goals, activities, and
accomplishinents (Delcourt, 1993).

Spiel (cit2d in Schneider & Edelstein, 1990) studied
the cognitive and social developmenteffects of day care
on gifted and non-gifted Austrian children between ages
2 and 6. In Britain, researchers investigated the effects
of a science curriculum that sought to accelerate the
onset of formal operational thinking in 12—14-year-olds
(Adey, 1988). A longitudinal study assessed develop-
mental differences in creativity and cognitive measures
among Russian children at ages 6-7 and 16-17. Subjects
had taken part in a special learning process stressing
creativity (Shoumakova,cited in Schneider & Edelstein,
1990). Rudnitski (1993) followed the careers of men and
women why participated in a special graduate school
program b:sed on Tannenbaum’s theory of giftedness
(1986). A decade after their participation in the Gradu-
ate Education Leadership Project (GLEP), most of the
38 subjects had attained leadership positions in gifted
education. The study indicates that an adult program
with multi-:limensional identification procedures, special
opportuniti::s, and mentoring experiencespositively affects
the professional outcomesof gifted men and women.

Other longitudinal studies of gifted programs include
Fleming and Hollinger’s (1993) 10-year study of a
late 1970s career program for gifted high school girls.
Generalizability of the Project Choice studyis restricted
by cohort effects, in which historical gender roles
interacted :trongly with subjects’ aspirations and career
outcomes. The research is strengthened, however, by
the robust samplesize, a control group,and the inclusion
of diverse school settings and subjects. The Project
Choice design permitted the documentation of inter-
actions beiween program participation, high school
setting, an<| socioeconomic status, and their effects on
the career paths of gifted women.

Althougl: these research projects on the outcomes
of gifted programs were rigorously conducted and
reported, they, like the small-sample, single-cohort
studies described above, cannot definitively establish
the results of interventions (Trost, 1990). Muchlarger
samples and carefully constructed control groups will be
necessary to move beyondthetentative findingthat early
identification and participation in theoretically-based
gifted programs relates to subsequent performance in
varioustalent areas.

Emerging Themesin Longitudinal Research: A
Brief Synthesis

The longitudinal literature on giftedness is a lively and
diverse area of research. Studies of talent development,
test validity, and program effects have been carried
out in varied contexts. The studies described in this
chapter, viewed comprehensively, present someunifying
themes that are ripe for further exploration. Gender
seemsto be a universally important variable in patterns
of development and change. Across studies, females
show lowerself-confidence and aspirations, even when
matched with males of equivalent talent or test scores.
Further, tests tend to predict males’ achievementfairly
accurately but to underpredict female accomplishments.
Inclusion of samples with low socioeconomicstatus and
other underrepresented groups in gifted programs are
expected to convey the same pattern of outcomes.
What are some of the variables found to provide

the structure and support for talent development and
achievement? Early in life, a gifted child benefits from
family values that focus on achievement motivation.
Later, mentors are essential for providing intellectual
stimulation, emotional support, and entry into the
professional world.

Personality variables play a central role in defining
the extent to which gift will be developed. Individuals
who make opportunities for themselves to be involved
intensively with passionate interests, and who aspire to
mastery in those areas, hold the keys to future renown
or perhaps even eminence.
What the field of gifted education considers to be

successis, in fact, a central question driving the direction
taken by longitudinal study. Is high level professional
competence in areas of national need a reasonable
outcome? Is self-actualization an appropriate criterion
variable? Or should the focus be on finding and devel-
oping world class talent to enrich and extend fields
important to global quality of life?

Methodsof identification are inextricably tied to our
chosen outcomes. Psychometric instruments are used in
virtually all screening processes for reasonsofefficiency
and effectiveness. The studies described in this chapter
generally support the continued use of testing with the
proviso that instrumentation be appropriate for program
goals or talent domains and not be the sole source
of information used for decision making. A move
to multi-dimensional screening processes is beneficial,
but must correspond to domains schools are able to
support. Gifted programs designed to meet the needs
of children with heterogeneoustalents will necessarily
have different and perhaps less spectacular outcomes
than those catering to talent development in a specific
field. In general, the body of longitudinal research
confirms the efficacy of differentiated education for
the gifted, pointing to the importance of supporting
giftedness and talent at home and at school for the
benefit of the individual andsociety.
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Practical and Methodological Advantages and
Difficulties of Longitudinal Research

As previously stated, a large body of critical questions
in the field of gifted education are best answered
by some form of longitudinal inquiry. Demonstrating
the effects of a particular program or identification
method on achievement is critical, given increasing
fiscal accountability and pressing international needs
for creative productivity in various fields. In order
to rationalize the use of potentially expensive, con-
troversial and politically sensitive selection practices,
educators of the gifted must be able to show that
admission and service policies are reasonably effective
and efficient. Monitoring the progressof individuals with
exceptional potential can also highlight obstacles to the
fulfillment of promise. This knowledgecan thenserveas
the basis of future educationalpolicy.

In addition to its unique ability to answer ques-
tions about gifted development and outcomes, longi-
tudinal research provides special rewards to research-
ers. Terman experienced ongoing relationships with a
numberofhis study participants. Anyone who employs
in-depth interviews as a component of longitudinal
study will inevitably establish ties with individual mem-
bers of their cohort. Watching gangly, self-conscious
adolescents evolve into serious graduate students or
clever entrepreneurs is an intensely interesting experi-
ence. Gifted subjects tend to be particularly intriguing
because they have insights into the investigated topics
and often make original contributions to the study’s
theoretical or methodological framework. In the case
of the Westinghouse longitudinal research conducted by
Subotnik since 1984, one of her study subjects became
so fascinated by the project that she offered to assist
in the data collection and analysis of the next stage.
Her contributions were so valuable that she became
co-authorof the report (Subotnik & Steiner, 1993).

In the course of tracking and reporting on 1981
Illinois high school valedictorians, Arnold (1993b) has
described the various twists and turns that are innate
to long-term life histories. She employs the example
of academically brilliant “Ellen”, who had appeared
headed, at two collection points, for a life of female
stereotyped domesticity. In between, and currently,
Fllen has taken more dramatic plunges into academic
pursuits. She is presently a doctoral student in sci-
ence education. If at any one of the earlier points
cross-sectional instead of longitudinal methodology had
been used, the picture of Ellen and manyof her peers
would have been distorted. Longitudinal study allows
for a more comprehensive representation of talented
adults encountering the vicissitudes of social, physical,
and emotional events and changes. Longitudinal studies
remind readersthatthe fulfillment of potential can occur
in many different patterns and times over the course of
the life span.

Finally, those readers who havestruggled with intran-
sigent bureaucracies for access to a sample of children
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or adults can appreciate how searchingfor lost subjects
in a longitudinal study can be a small price to pay
for continued access to an interesting and endlessly
informative subject pool.
The major drawbacks of conducting longitudinal

research are the formidable commitment and resources
required for comprehensive study designs. Academi-
cians seeking quick publications and grantors desiring
prompt results find the time span of repeated measures
research problematic. Although the need for studies
with multiple cohorts, control groups, and large repre-
sentative samplesis pressing, the financial requirements
for such designs can be prohibitive. Costs are high for
repeated survey administration, data analysis, postage,
interviews, transcriptions, phone expenses,and travel.
Majorlongitudinal studies can require the organization
of research institutes with continuing professional and
support staffs, budgets, and facilities. Only government
agencies and large foundations can contemplate long-
term funding of these studies, a commitment made more
tenuous by their changing priorities and by cycles of
public opinion andpolicy regarding gifted education.
The logistical difficulties and enormous researcher

commitmentare as challengingas the financial demands.
Keeping track of subjects over the duration of a study
is a time-consuming and frustrating task. Reaching
geographically mobile subjects, particularly for inter-
views, is also challenging, as is the task of reducing
and interpreting huge amounts of data. In short, the
more adequate the design—with multiple cohorts and
large samples—the greater the financial, logistical, and
researcher demands.

Longitudinal methodology is vulnerable to various
threats to validity (Schaie, 1983). Repeated measures
can result in bias through practice effects as subjects
become familiar with test items or interview ques-
tions. Further, long-term participation might contami-
nate results by affecting the behavior, self-image, or
reflectiveness of subjects.

Subject attrition plagues every longitudinal study and
threatens the validity of findings. Researchers lose
subjects who die, become unreachable after moves, or
refuse to continue their participation. The problem is
particularly acute with a cohort that exhibits exceptional
talent in a specific domain such as sculptors, scientists,
or dancers. Such samples tend to be smaller than
those composed of younger students studied under
the rubric of more generic intellectual, academic, or
creative giftedness. The loss of subjects from unique
small-sample cohorts can result in dangerously small
follow-up samplesizes.

Regardless of sample size, attrition (or subject mor-
tality) is not random (Arzi, 1989). In addition to
possible differences between geographically stable and
mobile individuals, subjects may leave studies when they
are unhappy, not achieving highly, or deviating from
what they perceive the study to value. Understanding
how nonrespondents might differ systematically from
remaining subjects is extremely difficult. Finding a small
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group of “leavers” and comparing them to respondents
is probably the best way to deal with this problem.
Researchers can also analyze the cases of subjects who
leave and subsequently rejoin longitudinal studies. In
any case, researchers must acknowledge that attrition
is non-rancom and speculate on possible systematic
differences between subjects who are lost and those
whoare retained.

Single-cohort studies suffer additional threats to val-
idity. A cohort, or group of same-age individuals,
experiences the same social context within a given time
period. These historical, or cohort, effects can confound
developmer:tal findings. Changing roles of Western
women, fo; instance, make it difficult to generalize
from the experience of the Terman study women or
from the Project Choice participants to gifted women
in general. Similar to contaminating cohort effects are
time-of-measurement effects in which subjects experi-
ence specific historical events that interact indelibly with
their development. The American Depression, recent
political changes in Eastern Europe, and Southeast
Asian immigration to the West are examplesof specific
phenomenathat might deeply influence certain cohorts.
Finally, sinzle-cohort studies, especially those lacking
control groups, cannot disentangle maturation effects
or the influence of an educational experience from other
life events.
Are these: weaknessessufficient to argue against the

use of longitudinal designs? Thepractical difficulties in
mounting a multi-cohort study are well worth overcom-
ing for the ability to illuminate significant steps in the
process of change and to establish the consequences
of educational interventions. Even single-cohort studies
remain valuable as investigations of previously unstud-
ied groups and exceptional individuals with rare tal-
ents. Althcugh care is needed in generalizing from
single-cohort studies, intensive small-sample research
can provide:critical insights into the uniquenessofgifted
individuals and generate hypotheses for future large-
scale studi:s. Finally, meta-analyses of single-cohort
longitudinal studies can build a convergent picture of
the developmentof giftedness.

Needs for Future Research

The greatest proportion of current longitudinal study
in gifted education deals with populations of adults
or youths. Starting with an adult or late adolescent
cohort allows the researcher to circumvent cognitive
developmerital issues that obscure variables of more
interest to the investigator. Also, many who conduct
longitudinal research are interested in a specific talent
area, and a wider arenaforthe display of talents exists by
the teenage years as comparedto earlier years. Further,
older adolescents and adults are able, upon questioning,
to reflect ca their talents and articulate their feelings
and though 's more easily than young children. Finally,
outstanding: productivity in adulthood is the outcome

of real interest for many longitudinal researchers, and
the wait is shorter from adolescence than from early
childhood.Theseare sensible reasons for studying adults
and adolescent subjects, and certainly provide rationales
that have been taken to heart by most researchers
employing longitudinal methods in gifted education.

In terms of service to the field and educational prac-
tice, research on adolescents ignores the preponderance
of gifted programsat the primary and elementary school
levels. Secondary schools are apparently seen as better
meeting the needs of academically talented students
through homogeneous grouping or tracking. Musically
talented students may often participate in instrumental
and vocal ensembles. The athletically talented have
access to individual and team sports. If secondary school
students are exceptionally fortunate, they can work with
mentors during their final pre-university years. At the
early elementary level, in contrast, educators’ energies
tend to be focused on protecting children from the
primary school curriculum with its emphasis on the
acquisition of basic cognitive skills like categorizing and
recognizing relationships, skills the intellectually gifted
child has, by definition, already mastered.
Many important questions about childhood gifted-

ness have not yet been adequately addressed. How is
the development of children identified purely on the
basis of potential—who show no demonstrable talent
except for school or test-based skills—different from
the development of peers? What is the long-range
effect of different types of programson gifted students’
academic,social, and creative growth? Project Spectrum
is proposing early recognition of a wide variety of
talents in young children (Gardner & Hatch, 1989).
How will this educational agenda intersect with the
talent development research thus far conducted with
adolescents and youngadults?

Providing collections of longitudinal research for use
by scholars and educators is an important step in the
expansion of the knowledge base on giftedness. Several
volumesof studies in the social sciences have appeared
in the last decade (Migdal et al., 1981; Schaie, 1983;
Schneider & Edelstein, 1990; Verdonik & Sherrod,
1984; Young et al., 1991). Most of these collections
focus on North American studies. The European Sci-
ence Foundation has recently provided funding for an
inventory of European longitudinal studies (Schneider
& Edelstein, 1990), most of which are unavailable
in English-language journals. The European Network
on Longitudinal Studies on Individual Development
(ENLS) was formed in 1985 to collect reports and to
provide a dissemination and communications network
for scholars. Each of these inventories of longitudinal
research includes somestudies on giftedness, and access
to international data sets would be particularly impor-
tant in encouraging cross-cultural and cross-national
comparison studies.

Repositories of longitudinal data sets, such as the
Murray Foundationin Boston, provide researchers with
access to data for secondary analyses; many large-sample
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longitudinal studies of general populations are appropri-
ate for reanalysis of gifted and non-gifted subsamples.
The National Research Center for Gifted Education,
recently established in the United States, has listed the
need for longitudinal research as a top national priority
in the field (Reid, 1991). Subotnik and Arnold (1993) are
the editors of the first collection dedicated to longitudi-
nal studies of the gifted. National Institutes and volumes
of collected works that focus attention on longitudinal
research, compile longitudinal studies, provide data sets
for reanalysis, or sponsor visiting scholars, are badly
needed, given the expense of repeated data collection
and the importance of study findings.
Based on the accumulated literature, what directions

can longitudinal research take to contribute most to
the field of gifted education? Two paths invite explo-
ration. One direction is to continue to provide the
missing pieces that connect adult fulfillment of talent
with demonstrated potential in a specific field. Some
excellent studies that address how well performance
in general academic, mathematics, science, andleisure
time activities serve as predictors of outstanding talent
have been briefly described above. In order for these
Studies to become more rigorous, thereby overcom-
ing the design weaknesses delineated in this chapter,
more multiple-cohort studies must be conducted that
address the contaminating influences of historical con-
text, time-of-measurementeffects, and subjectattrition.
Replication studies may be conducted with new cohorts.
Greater emphasis on cross-cultural and cross-national
investigations within each talent area could increase
profoundly the generalizability of study outcomes. Sec-
ondary analyses and meta-analyses of existing data sets
are a fruitful and underutilized source of information.
Lastly, longitudinal research needsto rely more consist-
ently on strong theoretical foundations.
The second direction for research, and perhaps the

most pressing challenge, is to apply the techniques of
longitudinal research to educationalpractice in the prim-
ary and middle elementary schools. The largest amount
of financial and creative effort in the field is expended
on elementary school programs. Investigations of the
interactive effects of individual talent with other aspects
of human development—cognitive, affective, moral, and
aesthetic—should be encouraged and promoted.
The field of gifted education needs answers to ques-

tions of paramount academic, ethical, and political
importance: Are we identifying and serving the right
people? Are we providing appropriate services to the
people we identify? What factors in talent development
are controllable through education? Progress in answer-
ing these questions will rely heavily on more widespread
use of longitudinal research methods.
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Introduction

Giftedness is perhaps most intriguing when it is found
where it is least expected. This may account for the
fascination which child prodigies and idiot savants have
long held for human beings. The child prodigy displays
astounding adult-like mastery of a demanding domain
of endeavor; while the idiot savant manifests islands
of extreme capability showcased against a backdrop of
overall severely deficient intellect.

Historically, research into prodigy and savant capabil-
ities has teen conducted within two separate disciplinary
frameworks. Studies of savant talent are rooted in the
literature on mental retardation; while those of prodigies
are found in the literature on giftedness. Recently,
however, developmentalists from both disciplines have
suggestec that the domain-specificity characteristic of
both prodigy and savant talent means that our con-
cepts of intelligence, giftedness, and handicap need
to be revised (Feldman, 1980, 1982, 1986; Gardner,
1983; O'Connor, 1989). Research within the last 20
years suggests that the prodigy and the idiot savant
phenomena—as different as they may seem to be on
the surface—share certain commonalities which are
revealing for our understanding of human cognition in
general. Equally revealing may be the stark differences
which they manifest.

This chapter begins by providing a general overview
of the individual histories of research on the prodigy
and the savant. Moving to a more narrow focus,it
will ther: combine discussion of the two phenomena
by comp.:ring examples of prodigious performance with
ones of savant performance in two of the domains where
both have been found: music andart. It will conclude
with a speculative discussion of possible brain-based
commoniulities and differences serving as substrates for
prodigy and savantcapabilities.

The Prodigy

A prodigy is a child who, before the age of 10, performs
at the level of an adult professional in some cognitively

demandingfield (Feldman, 1986). This precise definition
of prodigiousness has only been in existence since 1979
(Feldman, 1979)—in spite of the fact that “prodigy”
was used loosely to refer to extraordinary youngsters
for many years prior to that. Historically, the term
was part of a prophetic tradition signaling impending
change (Feldman, 1986). It referred to an entire range
of unnatural phenomena extending from the adventof
notable uncanny or extraordinary happenings to the
existence of humansor animals regarded as “freak”.

Overtime, the term began to be used more narrowly
to refer to extreme human precocity (Morelock &
Feldman, 1991). The “sign” or “portent” aspect ofits
meaning was dropped, while the essential connotation
of “unnatural” or “inexplicable” remained. The term
continued, however, to be usedindefinitely to refer to
a broad range of manifestations of precocity (Barlow,
1952).
With the advent of IO and its widespread acceptance

as the gauge of giftedness, the phenomenonof the prod-
igy became subsumed under the IQ umbrella (Feldman,
1979). Children who could compose sonatas at the age
of 6 were implicitly assumed to be high IQ children with
penchantsfor given fields. Nevertheless, there appeared
in the European literature two systematic research stud-
ies of child prodigies failing to support the equivalence
of prodigious achievement with extraordinarily high IQ
(Baumgarten, 1930; Revesz, 1925). In 1980, a third study
of prodigious achievement appeared (Feldman, 1980).
Published in the American literature, it too brought into
questionthe relationship of IQ (1.e., generalized abstract
verbal-conceptual capability) to prodigious achievement
in various fields. To date, these three remain the
only scientific studies of child prodigies in the world
literature.! They are discussed below.

A Case Study ofA Music Prodigy

Revesz (1925) conductedthe first case study of a music
prodigy to appear in the world literature: an in-depth
study of 7-year-old Hungarian music prodigy Erwin
Nyiregyhazi. It utilized a combination of interviews;
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observations of Erwin in and out of performingsitua-
tions; anecdotes from family, teachers, and acquaint-
ances; and formal assessments using the available tech-
niques of the day (e.g., the 1908 Binet-SimonScale).
It continues to be unique in that it is the only study
to analyze in detail the musical cognition as well as
musicianship skills of a prodigy. For example, Revesz
assessed Erwin’s basic acoustic faculties and musical
memory, his transposing and sight reading skills, his
interpretive skills as a pianist, and the technicalquality of
his musical compositions. According to Revesz, Erwin’s
musical abilities compared favorably with those of other
legendary prodigies and great musicians of the day.

Erwin’s talent showeditself from a very early age. By
the age of 2, he was correctly reproducing tunes sung
to him, and before he turned 4, he had demonstrated
perfect pitch by reproducing on the mouth organ any
melody sung to him. Whenhewas4, he beganto play the
piano and compose melodies. He began taking formal
music lessons in his fifth year; and from age 6 to 12,
Erwin becamea celebrated performer—playing before
the British royal family as well as other audiences in
Budapest and Vienna.
Revesz used the Binet-Simonscale to assess Erwin’s

general intellectual ability. Test results showed that
Erwin’s mental age exceededhis chronological age of 7
by 3 years. Thus, by modern reckoning, his IQ measured
slightly above 140. Revesz asserted that the test failed to
adequately reflect the true extent of Erwin’s brilliance,
noting that the child “analyzed his own innerlife in
the mannerof a trained psychologist” and “expressed
himself with great caution and in remarkably pregnant
phraseology” (Revesz, 1925, p. 42).
Revesz noted that in spite of Erwin’s remarkable

musical talents and exhibited brilliance, the prodigy
was, in every respect other than his music, a child:
“Erwin wasa child in the full sense of the word;a clever,
gay, friendly, charming boy. . . He played as children
play, was fond of boyish exploits, and enjoyed them
very much”(Revesz, 1925, pp. 57-58). This mingling of
child and adult in the prodigy proved to be a consistent
theme throughoutlater studies of prodigiousnessas well
(Baumgarten, 1930; Feldman, 1980, 1986).

Nine Prodigies: Patterns ofAbility and Personality

Baumgarten (1930) studied nine child prodigies: two
pianists, two violinists, one orchestra conductor, one
artist, one geographer, one chess prodigy, and a dancer.
She chose to focus specifically on the children as
whole personalities rather than emphasizing only their

 

‘Although the literature contains only three systematic sci-
entific studies of child prodigies, a number of biographical or
psychohistorical accounts of the lives of prodigies have been
published. See, for example, Kathleen Montour’s “William James

Sidis: The broken twig” (Montour, 1977), Norbert Wiener’s 1953
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extraordinary achievements. She also examined their
individual patterns of varying abilities. Like Revesz,
she wrote of the intriguing mixture of adult and child
qualities and the frequent childlike naiveté demon-
strated by her subjects. She found that the prodigies
appeared ambitious, pragmatic, wary of those who might
harm their careers, passionately devoted to theirfields,
unafraid of public performance, and desirous of using
their gifts for the good of their families.
On a battery of standardized intelligence tests, the

children’s scores ranged from 120 IQ to at least 160
IQ, when translated into contemporary terms. Their
performance was impressive, to be sure, but certainly
not as unusual as one would have expected from the
degree of extraordinariness of their special talents.
Baumgarten’s conclusion was that her subjects’ over-
all intellectual competence, as reflected in their test
results, failed to explain their outstanding performance
in particularfields.

In analyzing intra-subject patterns of varying abilities,
Baumgarten found somesurprising results. For example,
violinists and pianists demonstrated poor hand coor-
dination in bending wire, drawing, and folding and
cutting—although one girl violinist showed a talent
for drawing. At the same time, a 6-year-old boy who
showed difficulty in making a circle out of two or
three sections or a pentagon from two sections, was
nevertheless extraordinarily good at map drawing.
Baumgarten concluded that more than thetesting of

intellectual abilities was needed to explain prodigious
achievement. She suggested that factors of inheritance,
temperament, family, education, environment, and cul-
ture should also be examined.

The Prodigyfrom a Cognitive-Developmental
Perspective

The third systematic study of child prodigies to be found
in the literature (Feldman, 1980, 1986) was inspired by
Piagetian cognitive-developmental theory. The study
began as a straightforward psychological experiment
designed to refute the Piagetian assertion that, uni-
versally, children’s cognitive development proceeds in
major predictable sequential stages grossly encompass-
ing all of a child’s thinking capacities at any given point
in time. It follows from this assertion, that in order to
account for a prodigy’s adult-level performance in a
specific field, one must assumethat the child’s overall
cognitive developmentis generally advanced beyondhis
or her years. However, four cognitive-developmental
measures administered to two 8-year-old chess prodigies

| autobiography, Ex-Prodigy: My Childhood and Youth (Wiener,
1953); Amy Wallace’s 1986 book (also about William JamesSidis)
The Prodigy (Wallace, 1986); and Fred Waitzkin’s 1984 book,
Searching for Bobby Fischer: The World of Chess, Observed by
the Father ofa Child Prodigy (Waitzkin, 1984).
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and a 10-year-old musician—composer showedall three
children performing age-appropriately in logic, role-
taking, spatial reasoning, and moral judgment—thus
challenging the traditional Piagetian conceptualization
(Bensusz.n, 1976).! These findings, like those of Revesz
and Baurngarten, suggested that giftedness is domain-
specific, tather than solely the expression of a general-
ized and pervasive intellectual endowment.
With the addition of three more prodigies—a young

mathematician, a writer, and an “omnibus prodigy”
showing prodigious achievement in a numberofareas,
but who eventually began to focus on music compo-
sition and performance*—the study evolved into an
open-encled effort to observe, understand, and explain
the prodizy phenomenon. Extending beyond a decade,
association with the six prodigies and their families
resulted in a theoretical framework, the co-incidence
theory, which seeks to explain not only prodigious
development, but also all human achievement. Below
is a brief overview of the theory.

Co-incidence

Co-incidence, briefly defined, is “the melding of the
manysets of forces that interact in the development and
expression of humanpotential” (Feldman, 1986, p. 11).
Within the co-incidence framework, the developmental
process itself—rather than the individual person—is
placed at: the center of the theoretical structure. The
ultimate goal of the theory is to explain how the
process works across the full range of situations in
human dévelopment. The forces of co-incidence, briefly
presented, consist of the following (Feldman, 1991).

BIOLOGICAL QUALITIES

Biological qualities include both genetic and nongenetic
features forming a foundational substrate for the develop-
mentof differential talents or generalintellectual capacity.

INDIVIDUAL PSYCHOLOGICAL QUALITIES

These might include executive and planning functions
such as those featured in the work of Robert Sternberg
(1988), or multiple intelligences, such as those proposed

 
1The four measures given were: (1) Inhelder and Piaget’s

(Inhelder «& Piaget, 1958) five chemicals task, a test of level of
acquisition of various concrete and formal logical operations;
(2) a rolv-taking task devised by John Flavell (Flavell,
1968) ancl his associates at the University of Minnesota,
the aim of which is to test social-cognitive development
by assessing the level of ability to take another’s point of

view; (3) a map-drawing exercise, an adaptation of Piaget
and Inhelcer’s (Piaget & Inhelder, 1948) layout diagram task

(Snyder, I'eldman, & La Rossa, 1976), which gives a general
estimate «f the level of the coordination of spatial-logical

by Howard Gardner(1983); as well as personal and emo-
tional qualities such as unusualsensitivities (Piechowski,
1991) serving to heighten an individual’s response to
selective sensory orintellectual experiences.

PROXIMAL CONTEXT

The proximal context includes the immediate sur-
round of the developing child, including such factors as
hygiene, nutrition, caretaker practice, and educational
interventions.

INTERMEDIATE CONTEXT

This includes family structure (e.g., number of chil-
dren, birth order, and family traditions which might
serve to orient a child toward a particular domain—a
family history of interest in mathematics or music, for
example). Also included in the intermediate context
would be other immediately relevant institutions such
as established health care resources.

DOMAIN AND THE SURROUNDING FIELD

This dimension—acentral feature of the co-incidence
theory—focuses on the development of domains of
knowledge (e.g., art or music) and associated shifts
in culturally afforded opportunities for vocational or
avocational activities connected with those domains
(e.g., artist, art historian, musician, composer, music
store proprietor). Considerations include the con-
straints and demands of association with a particular
field, its current and emerging forms, techniques and
technologies for expression and exploration of those
forms, how the field is organized and talent recog-
nized, recruited, and developed, and where supportive
resources are obtained. Additionally of interest are
those institutions determining the social standing of
various fields and allowing or preventing expression of
talent within domains.

DISTINCT CONTEXT

The distant context includes social and historical fac-
tors encouraging, prohibiting, or shaping the expression
of individual potential. Of interest, for example, would

reasoning; and (4) a psychometric measure of level of moral
judgmentand reasoning prepared by James Rest (Rest, 1974)
based on Kohlberg’s stages of moral development.

2At the age of 3.4, when Adam, the omnibusprodigy,
first entered the study, he was reported to read, write, speak

several languages, study mathematics, and compose for the
guitar. He was, as well, a child of extraordinarily high IQ,
with an IQ measuring beyond the assessment capabilities of
current instrumentation. He was consequently designated an
“Extraordinarily High IQ/Omnibus Prodigy” (Morelock &
Feldman, 1991).
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be political movements, religious institutions, war, or
economic growth and decline (Simonton, 1984).

Co-incidence and the Child Prodigy

Co-incidence may be thought of as a type of equation
into which may be “plugged” moreorless the varieties
of forces listed above. The synergistic result will be a
specific form of expression of human potential—the
child prodigy, for example. Of course, the develop-
mental reality is that none of the component forces
remain static. All of them, including the developing
child, are in a constant state of flux. Orchestrating the
interaction of these multiple fluid forces so that there
is continuous positive movement toward the fruition of
humanpotentialis the challenge presented by the theory
of co-incidence.

The child prodigy phenomenonisthe result of a for-
tuitous concordanceof the forces of co-incidenceleading
to the maximization of humanpotential. Essentially, in
most of the cases of prodigiousness contained in the
literature, a child of extraordinary native ability is born
into a family recognizing, valuing, and fostering that
ability when the child’s introduction to the culturally
available domain reveals its presence. The child is gener-
ally exposed to master teachers who instruct the prodigy
in a way mostlikely to engagethe interest and sustain the
commitment of the child. Invariably, as well, the child
demonstrates a combination of inner-directedness and
passionate commitmentto the field of achievement.

Prodigious achievementonly occurs in domainsacces-
sible to children. As a general rule, domains which
spawn child prodigies require little prerequisite know-
ledge and can be both meaningful andattractive to chil-
dren. In addition, the domain’s media and techniques
are adaptable to children (e.g., a child-sized violin
must be available for a 6-year-old prodigy violinist).
The largest proportion of child prodigies to date have
been in chess and music performance. There have been,
however, occasional writing prodigies (Feldman, 1986;
Radford, 1990), child prodigy visual artists (Goldsmith
& Feldman, 1989; Pariser, 1987) and, infrequently, a
child prodigy in mathematics (Biihler, 1981).
As was mentioned previously, the idiot savant hasits

ownresearch history. Following, some highlights of that
literature are considered.

The Idiot Savant

There is a much larger base of research on the savant
than on the prodigy. This is not surprising, inasmuch
as the severe general impairments characteristic of
savant functioning have historically resulted in savants
being institutionalized, treated, and madethetargets of
medical intervention.
The term “idiot savant” was originally coined by Dr

J. Langdon Down of London (Down, 1887) to refer
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to severely mentally handicapped persons displaying
advanced levels of learning in narrowly circumscribed
areas. In Down’s time, idiot referred to individuals oper-
ating at the lowest level of retarded functioning based
on an evaluation of speech and language capabilities
(Scheerenberger, 1983).
With the development of IQ tests, idiocy became

translated as encompassing the lowest portion of the
IQ scale—extending over an IQ range of 0 to 20 (Craft,
1979). In reality, however, the IQs of all known tested
idiot savants have been above 20—and usually fall in
the range of 40 to 70 (Treffert, 1989). Somewhat more
appropriate, but still a misnomer, is the second part
of the term, “savant”—a straightforward adaptation
from the French word meaning “to know” or “man of
learning”.
Because of the failure of “idiot savant” to capture

the essence of the savant phenomena and because of
the pejorative connotations of the first part of the
term, a number of alternatives have been suggested
(Charness, Clifton, & MacDonald, 1988; Rimland &
Hill, 1984; Treffert, 1989). Most recently, Treffert
(1989), based on a thorough review of the research
literature appearing over the last century, proposed a
more precise classification terminology and suggested a
theoretical explanatory framework. Healso proposed an
alternative term for the condition: savant syndrome—or,
if one wishes simplify, just savant.

Savant Syndrome Defined

Savant syndromeis defined by Treffert as follows:

Savant syndromeis an exceedingly rare condition
in which persons with serious mental handicaps,
either from developmental disability (mental retarda-
tion) or major mentalillness (early infantile autism or
schizophrenia), have spectacularislands of ability or
brilliance which stand in stark, markedly incongruous
contrast to the handicap. In some, savant skills
are remarkable simply in contrast to the handicap
(talented savants or savant I). In others, with a
much rarer form of the condition, the ability or
brilliance is not only spectacular in contrast to the
handicap, but would be spectacular even if viewed
in a normal person (prodigious savants or savant II)
(Treffert, 1989).

Treffert notes that savant syndrome can be either
congenital or acquired by a normal person after injury
or disease of the central nervous system. The skills
can appear—and disappear—inexplicably and without
warning (Selfe, 1977; Treffert, 1989).

Like prodigies, savants occur only within a limited
number of areas. Documented savant skills include:
calendarcalculating (e.g., the ability to quickly calculate
the answers to such questions as “On what day of the
week will April 29 of the year 2245 A.D. fall?”); music
(chiefly limited to the piano); lightning calculating (the
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ability to do extraordinarily rapid mathematical calcu-
lations}; art (painting, drawing, or sculpting); mechani-
cal ability; prodigious memory (mnemonism); or, on
rare occasion, unusual sensory discrimination (smell or
touch) or extrasensory perception. Treffert (1989) notes
that prodigious savants have occurredchiefly within the
areas of music, mathematics (lightening and calendar
calculating), and memory.

Incidence of Savants

Thelit::rature reveals two major populations from which
Savant; emerge: (1) those who can be diagnosed as
autistic,! and (2) those who are diagnosed as mentally
handicapped, but not autistic. Rimland (1978) estimates
the percentage of idiot savants in the autistic population
as 9.8%; while the prevalence of savants in the men-
tally hzndicapped population has been estimated to be
significantly less—0.06% (Hill, 1977). O’Connor(1989)
notes, liowever, that as the incidence of autism itself is
only 0.04% of births, autistic individuals are far less
numer“us in the general population than are mentally
handic:pped people. Consequently, in absolute terms,
idiot savants appear to emerge from each source in
approximately equal numbers. Savant skills occur six
times as often in malesas in females (Hill, 1977).

According to Treffert (1989), who is the first
researcier to differentiate between talented and pro-
digious savants, there have been only about 100 known
prodigi.us savants in the world literature—12 to 15 of
whom «re still alive.

Features of Savant Functioning

Research reveals a number of features commonto the
functioning ofall savants.

CAPACITY FOR ABSTRACTION

Sche:rer, Rothmann, and Goldstein (1945)first docu-
mentec. the “impairmentof abstract attitude” typical of
savant functioning. By this, they meant that savants are

 

1We may yet discover that although there are strong
resembl:nces in the way domain-specific abilities in autistic
and non-autistic savants are expressed, the underlying patterns
of brain functioning as well as the phenomenological realities
of the tio types of savants are different. For more specifics
about autistic savants, the readeris referred to Rimland, 1978
and 198i. For researchfindings about “normallyintelligent” or
“high functioning” autistic children—many of whom,like the
savant, s.10w particularislands of unusual ability—see Schopler
& Mesit ov, 1992.
Advo:ates of “facilitated communication,” a recent and

still higl:ly controversial innovation in the field, claim that
through its use, some individuals previously presumedto be
among tie lowest intellectually functioning persons labeled

characteristically unable to transcend immediate sense
impressions, considera situation from a conceptualpoint
of view, and react accordingly. The researchers noted
that, generally, savants display minimal abstract reason-
ing ability combined with almost exclusive reliance on
concrete patterns of expression and thought. A savant
on whom they conducted a case study, for example,
memorized and sang operas in several languages, yet
had no comprehension of the abstract conceptual and
symbolic meaning of words. .
More recent research suggests that the question of

abstract reasoning in savants is more complex than
originally thought. Studies show that savants have an
immediate—seemingly intuitive—access to the under-
lying structural rules and regularities of their particular
domain,be it music (Miller, 1989; Treffert, 1989), math-
ematical calculation (Hermelin & O’Connor, 1986a;

O’Connor & Hermelin, 1984), or art (O’Connor &
Hermelin, 1987a). It also seemsthattherules intuitively
“known” by savants are the same as those applied by
practitioners of normal or high reasoning ability who
are skilled in the same area. It appears, therefore, that
although most savants lack the ability to use verbal
abstractions to conceptualize abouteither their internal
thought processes or the particulars of daily life, all
can abstract to a degree—at least in circumscribed and
domain-specific areas (O’Connor, 1989).

This form of circumscribed, domain-specific abstract
functioning is intriguing and worthy of further study.
It should be noted that it appears to be qualitatively
different from the more pervasive and rational abstract
reasoning Originally discussed by Scheerer, Rothmann,
and Goldstein. More research designed to tease out
similarities and differences would be helpful.

METACOGNITION

Scheereret al. (1945) also noted the general incapacity
of savants for reflecting upontheir internal thinking pro-
cesses—what today would be called “metacognition”.
Whenaskedto accountfor how they can do whateverit is
that they do, savants frequently respond with something
strictly irrelevant. One calendar calculator, when asked
how he managed his remarkably fast responses to

autistic were able to carry on high-level conversations,
discuss abstract thoughts and feelings, and eventell jokes.
To date, there are no documented cases of its use with
autistic savants, although the idea is certainly an intriguing
one. For more on facilitated communication, see Biklen
(1990).

Several books have appeared in recent years recounting the
emergence of children from autism (Barron & Barron, 1992;
Grandin & Scariano, 1986; Stehli, 1991). The biographical
accounts include fascinating glimpses into the children’s inner
experiences while imprisoned in their autistic worlds. Unfor-
tunately, as of this time, we know of no incidences where an
autistic savant has similarly recovered.
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date questions, said “I make all sorts of mathematical
calculations, don’t I?” In fact, he was usually unable
to add or subtract without pencil and paper (O’Connor,
1989).

SAVANT MEMORY

All savants are notable for their extraordinary memo-
ries (Treffert, 1989). Indeed, the mnemonist savant’s
sole talent consists of his or her impressive memory
for miscellaneous or mundane happenings (e.g., some
savants have been known to remember the weather
conditions for each day of mostof their lives). In other
savants, it is the norm for extraordinary memory to be
narrowly limited to their domains of achievement.

AFFECT

A frequently noted aspect of the savantis a restricted
range of emotion generally appearingasflattened affect
(Treffert, 1989). The performance of musical savants,
for example, frequently manifests this deficit by coming
across as shallow, imitative expressiveness lacking sub-
tlety or innuendo.
A reviewofthe literature reveals that music is seem-

ingly the only domain where there is some controversy
about the “flattened affect” observation (Howe, 1989;

Miller, 1989; Treffert, 1989). There have been cases

of musical savants demonstrating emotional connection
with the music they were performing (Miller, 1989;
Viscott, 1970). In one such case (Viscott, 1970), the
savant possessed more expandedverbalabilities than
is commonly the case in manifestations of savanttalent.
This seems to have allowed for a conceptually interpre-
tive response to the music.
An additional consideration in the case of musical

savants is the fact that emotional response to music may
be, to some extent, the direct result of the physiological
changes which it evokes (Winner, 1982). Music not
only affects pulse, respiration, blood pressure, and the
electrical resistance of the skin, but also delays the onset
of fatigue (Mursell, 1937). These same types of changes
occur during emotional experience. The question is
raised whether the emotional response seen in musical
savants may, therefore, be more a straightforward
reflection of specific physiological effect than is the
case with musicians more conceptually and interpretively
involved with the music.

CREATIVITY

Research suggests that savants are incapable of being
creative in the sense of producingtotally original work.
Treffert (1989) concludes, for example, that while a
musical savant might imitate, improvise, or embellish
based on pre-established constraining musical rules, he
or she is generally incapable of composing.
There is indication, however, that musical savants

with more highly developed language capacities may
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be more likely to be able to compose music. Miller
(1989) noted that when he began to study one adult
musical savant, L.L., the savant’s communicative lan-
guage skills were minimal—limited to monosyllabic or
echolalic responses to conversational attempts. L.L.’s
music attempts during this period were skillful and
expressive, but remained confined to renditions of songs
and melodies of others, with very little inclination to
improvise or compose. During the last several months
of Miller’s observations of L.L., the savant’s language
changed dramatically. He began to make requests,
comments, and to respond in a much moresophisticated
fashion to questions. Intriguingly, at the last session in
which Miller saw L.L., the savant announced and played
an original composition. This curious concordance of
the development of expanded language skills and the
onset of musical creativity has led Miller to speculate
that music and language are not mutually exclusive.
The above sections provided a general overview

of what is known about prodigies and savants. The
following ones examine more closely some of what is
knownabout their comparative functioning in two of the
domains in which both have been found: Music andart.

Music

Music is the domain in which the largest number of
both prodigies and savants are found. It is also the
only domain in which there has actually been some
detailed, though limited, systematic research regarding
commonalities and differences between the performance
of a prodigy and that of a savant (Miller, 1989). It is,
therefore, worthwhile to consider the following.

A Case Study ofA Musical Savant

Miller (1989) conducted a detailed case study of Eddie,
a musical savant pianist, who was5 years old at the time
of first contact. In obtaining information about Eddie’s
developmentfrom the child’s mother, Miller was unable
to find out precisely when Eddie became interested in
music. During one interview, the mother reported this
as being beforehisfirst birthday, while at anothertime,
she said it was at about 2 years of age. The occasion
was marked by Eddie’s having received a toy piano
which quickly became his favorite toy. Eddie was also
exposed to a musical instrument at church, where he
was given the chance to pick out melodies on the piano
in the room where his mother attended services. Thus,
Eddie’s exposure to music was casual and untutored. At
the time Miller first saw the 5-year-old savant, the child
had received no formal music lessons and there was no
piano in the home.In addition, there was no history of
a special musical talent in the family, and noneof the
other membersof the family played an instrument.

Miller’s study wasa longitudinal one spanning a 4-year
period during which Eddie, at the age of 6, began
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taking formal music lessons. This allowed Miller, who
was instrumental in securing Eddie’s music teacher, to
observe the savant’s progress during the period of the
formal iessons as well as to devise a numberof research
tasks geared toward testing Eddie’s natural acoustical
and musical skills.
The researcher gained a more complete picture of

Eddie’s musical abilities by exploring the literature on
other historically documented musical savants and by
selecting three groups of diverse musically talented
living subjects with whom to compare Eddie’s abilities.
In add:tion—and of particular use to us here—Mil-
ler male a final studied comparison between Eddie’s
musical skills and those of the musical prodigy Erwin
Nyiregyhazi, as had been documented by Revesz (1925).
Below,wepresent a synopsis of Miller’s impressions and
research findings.

Researcher Meets Savant: First Impressions

Miller describes his first encounter with Eddie as unex-
pected and dramatic. All of the children at the day
prograrn for the multiply handicapped which Eddie
was attending werelegally blind, none had more than
rudimentary language, and most were physically handi-
capped. Massive delaysin social, emotional, and cogni-
tive development were the norm. The school curriculum
centered mainly aroundteaching basic daily living skills
such as self-feeding and dressing. Consequently, Miller
notesthat he was skeptical when a teacher remarkedthat
one of the new children at the school played the piano
surprisingly well.
Uponfirst seeing Eddie, Miller reports that his

skepticism increased. He describes the 5-year-old as “a
very fragile child, bony thin and small for his age. His
motor delay was apparent in his hesitant, splay-footed
walking. He seemed to lack the fine muscle control
needecl for something as demandingas a piano” (Miller,
1989, pp. 1-2). Eddie’s speech was almost exclusively
echolalic, or a virtual repetition of what he heard, except
for a few conversational clichés such as “How are you?”’,
“Tm fine”, and “Good-bye”.

Nevertheless, when Eddie’s teacher mentioned the

word “piano”, the child’s face was transformed by a
smile of excitement and he purposefully turned to the
room containing the piano, needing no prompting to
exhibit his talent. At the piano, Eddie’s hands found
the keys easily and he started to play some melodious
chords, “his head tilted back, staring through his thick
glasses at the ceiling with an intent expression on his
face” (Miller, 1989, p. 2).

Eddi.2’s first recital for Miller consisted of a rendition
of the (Christmas carol, “Silent Night”. Miller describes
the melody as well articulated, with an appropriate
tempo, and nice rolling broken chord figure in the
bass. “Eddie’s hands, which had difficulty holding a
pencil, were clearly at home on the keyboard”(Miller,
1989, p. 2).

On Miller’s second visit, he came prepared to test
the range of Eddie’s musical sensitivity. Realizing that
technical facility across all major and minor keys on
the piano is generally achieved only with considerable
instruction and practice, Miller questioned how well
Eddie could follow a simple melody through series of
transpositions on the keyboard. Wasthe child’sfacility
limited to a few common keys, or would the particular
key of the piece prove irrelevant?

Miller quickly discovered that Eddie responded hap-
pily to efforts to enlist his participation in a musi-
cal “game” in which Eddie would repeat a simple
melody exactly as it had initially been played by the
researcher. Miller played the simple melody line of
“Twinkle Twinkle Little Star’—a melody familiar to
Eddie—without harmonic accompaniment. First played
in the key of C, Miller then repeated the melodic line
in G, then in A*, F*, and back to C. To increase the
challenge, each example was presented in a different
pitch range from the immediately preceding one, either
an octave higher or lower. Eddie’s playing reflected
the transposition to a new key with no hesitation. The
child seemed equally at ease with any key signature,
at least when playing simple melodies. Thefinal trial,
during which Miller returned to the original key of
C, revealed something new, however. Upon hearing
“Twinkle Twinkle” again in the key of C, Eddie’s
response changed. No longercontent to play the simple
melody, he instead added several left-hand chords. He
also transformed the piece to a minor key with several
unexpected modulations in the harmonic structure,
using minor thirds rather than the major thirds of
the original. Eddie was generating a new version of
the piece.

Throughthis little experiment, Miller discovered that
Eddie’s talent was not limited to a few well-practiced
patterns of movement on the Keyboard. The boy had
an impressive sensitivity to the tonal structure of a
melody line, and he could follow that melody wherever
it appeared in the pitch range represented by a piano
keyboard. In addition, he was capable of improvi-
sation—he could take a melodic line and produce
renditions that were consistent with the conventions
of musical composition.

Miller points out that such skill dramatically contrasts
with musical abilities of average 5-year-olds. Normally,
a 5-year-old could be expected to have, at best, a slim
grasp of interval relationships in even a simple melody
(Bartlett & Dowling, 1980); and their spontaneous songs
often wander from one tonal center to another, with
little sense of an overall tonal structure (Hargreaves,
1986). Thus, not only did Eddie demonstrate a much
better grasp of the structure of music than one would
expect from a normal 5-year-old, but his understanding
was manifested naturally and concretely in his playing.
Miller comments: “The piano seemed an extension of
Eddie’s body, and his fingers effortlessly explored its
range of sounds as soon as he came in contact with its
keyboard” (Miller, 1989, p. 3).
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Eddie’s extraordinary musical ability led Miller to
wonder what it was, exactly, that Eddie knew about
music. Of what was this incredible musical intelli-
gence—so disparate with the rest of Eddie’s abili-
ties—comprised? The results of his case study revealed
some answersto these questions. Below weoutline some
of Miller’s major findings. As they are reported, wewill
discuss their possible implications for our understanding
of music prodigies, as well.

Miller’s Findings

ABSOLUTEPITCH: DEFINITION AND INCIDENCE

Absolute pitch is generally defined as “the ability to
namethe note of any tone heard without either seeing
it played or the benefit of a reference note” (Miller,
1989, p. 15). Extended absolute pitch means that the
ability extends over the whole musical scale and is
independent of the instrument used. Miller’s search
into the savant literature alerted him to the presence
of extended absolute pitch in all well-documented cases
of musical savants. A 100%incidence within the popula-
tion of well-documented idiot savants seems even more
extraordinary when one considersthat within the general
population, the incidence is estimated to be less than
one-hundredth of 1% (Bachem,1955).
For Eddie, absolute pitch was a skill separate from

knowledge of the verbal names of the notes: he was
able to match tones to their equivalent piano notes
before he had ever been taught the note names. Miller
deduced that this same independence of the faculty of
absolute pitch from the capacity to verbally identify
notes would apply for other savants, as well, since
their generally restricted language abilities make verbal
association mechanisms an unlikely meansof learning.
It is interesting, however, that once Eddie learned the
names of the notes, he delighted in pointing out the
“names” of sounds. A passing police car’s siren was F
and G; while the bell in an elevator was identified as
A*.

EXPLORING ABSOLUTE PITCH FURTHER

Miller tested Eddie and his comparison subjects on the
identification of single tones as well as chord groupings.
He reports that only the subjects who, like Eddie,
possessed secure absolute pitch gave quick, accurate and
confident judgments across the tasks presented—even
whenthe chords contained dissonant notes.
Other subjects were able to use “relative pitch” in

identifying the presented notes. In other words, after a
reference tone was sounded, they were able to recognize
a secondtoneasidentical, lower or higher, and perhaps
estimate a proportionate distance by which the two
presented notes differed. Even so, individuals with
relative pitch tended to identify notes more slowly,
characteristically considering a numberof options before
settling on a “guess”.
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As Miller’s absolute pitch subjects varied consider-
ably in age, musical training, and level of general
intellegence, the researcher concluded that the consist-
encyof their results against this variability in background
argued for absolute pitch as a distinctive skill with
important consequences for music perception.

ABSOLUTE PITCH AND “MUSICAL SYNTAX”

Miller proposes that absolute pitch andtheintuitive
link which it represents between chroma (note name)
and tonal frequency suggests the faculty may provide
a foundation for the development of higher order
structures and a basis for higher order pattern extraction.
The beginning musician must learn to map orrepresent
musical notes in a reliable way before he can construct
higher order groupings in music. The savant, according
to Miller, has a ready meansof doingso byvirtue of the
“internal standard” which he possesses for each note of
the chromaticscale, i.e., the faculty of absolute pitch.

Miller suggests that the conceptof parallel distributed
processing (PDP) (Rumelhart & McClelland, 1986) may
prove helpful in explaining how a higher order musical
structure or pattern emerges. PDP models characterize
information processing as involving the activation of
specific groups of units corresponding to aspects of
information present in the stimulus array. In music
performance, it might work like this: The presence of
chroma information (e.g., hearing the note “C”) acti-
vates several candidate key signatures—keys in which
the note “C” naturally occurs, such as C, G, or F Major.
At the same time,it inhibits orientation towards other
keys in which “C” does not appear—such as D Major.
This restricted range of key signatures affects subsequent
patterns of activation at the chroma level. Chroma
values consistent with the suggested key are augmented;
whereas, those inconsistent with the key are inhibited.
Thus, by its fundamental frequency, a note not only
specifies central categories (chroma), but it also suggests
another series of relations among sounds in terms of
candidate keys for the musical piece in question. The
“inevitability” of various frequency—chroma-scale links
represents a pathway by which a young musician with
a particularly good sense of chromaidentification could
start establishing a more complex system for extracting
patterns in music—a hierarchical representation of the
stimulus structure of music.

Eddie’s musical performance, as well as that of
other savants, does indeed reflect regularities and
consistencies related to the structural rules embeddedin
musical composition. Thereis little evidence, however,
that musical or other types of savants consciously apply
a structured set of rules to their material of interest
(Hermelin & O’Connor, 1986a; Howe & Smith, 1988;
Miller, 1989). And the speed of savant response would
seem to preclude the notion of some interposition
of a complex formal rule structure. Miller concludes
that, like the child whose language expression and
comprehension reflects the rules of syntax, so does
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the musi::al savant’s performance show “musical syntax”
rule use. In neither case is conscious knowledge of the
system of rules necessary.

ABSOLIJTE PITCH AND THE PRODIGY

Unfortunately, no one has completed a review ofhis-
torically documented music prodigies to determine just
what percentage has shown absolute pitch. (Certainly,
given Miller’s statistics with regard to the incidence of
absolute: pitch in the savant, it seems that such a study
should be done.) Nevertheless, accounts of various
prodigie::’ extraordinary faculties of absolute pitch do
appear every now and then. . .

Revesz’s prodigy, Erwin Nyiregyhazi manifested
absolute pitch. Revesz noted the speed and confidence
with which the prodigy identified the component notes
of complex chords:

Erwin’s verdicts were given immediately without
reflection and with perfect confidence. One charac-
teristic of the boy’s performancewasthat during these
experiments he always smiled in a superior manner,
the tasks put before him being so easy to him that he
did not take them seriously (Revesz, 1925, p. 75).

Anarticle appearing in the New York Times Magazine
(Winn, 1979, December 23) included a fascinating
account by pianist Lorin Hollander of how his father
first discovered that Hollander was a prodigy. . .

When I was 342. I went with my father to a
rehearsal and heard them play a Haydn quartet. I
was profoundly moved by the music. When I came
home, I wanted somehow to put down what I had
hearc!. I found some drawing paper and began to
draw spirals. My father asked me what I was doing,
and I began to sing him back the piece, which I
rememberedperfectly, and told him that I was trying
to write it down. Myfathersaid, “No, yousilly boy,
we already have a way of writing music”, and he
brought out the score to show me.I fell into the
music; that’s the only way to describe it. Within four
minutes I knew the notes, the clefs, everything. A
car horn soundedoutside and,just for fun, my father
askecl me what note it was. I immediately answered,
“F sharp”. He took a spoon andclinked a glass. “B
flat”. I told him. Then he and my motherrealized
they had a prodigy on their hands and theystarted to
run around to people to find out what to do” (Winn,
1979, December23,p. 37).

Then, of course, there is Mozart. Marshall (1991)
comments of the legendary child prodigy and musi-
cian/cornposer that his phenomenal musical memory,
perhaps the most formidable in history, went far
beyond absolute pitch. It included the ability to hear
and remiember entire compositions—motets, concertos,
even operas—to such an extent that he could subse-
quently write them down. A letter from Mozart’s father,
Leopold, to his wife from Romein April, 1770, attests

to the extraordinary abilities of the then 14-year-old
Mozart:

You have often heard of the famous Miserere in
Rome,whichis so greatly prized that the performers
in the chapel are forbidden on pain of excommunica-
tion to take away single part of it, to copy it or to
give it to anyone. But we haveit already. Wolfgang
has written it down and we would have sent it to
Salzburg in this letter, if it were not necessary for
us to be there to perform it. But the mannerofits
performance contributes moreto its effect than the
composition itself. So we shall bring it home with us.
Moreover, as it is one of the secrets of Rome, we
do not wishto let it fall into other hands, so that we
shall not incur the censure of the Church noworlater
(Marshall, 1991, p. 5).

It may well be that absolute pitch operates in prodigies
as Miller suggests it does in savants—to provide a
foundation for the structure and higherlevel abstraction
of patterns in music. It seems feasible that Mozart’s
extensive and precise musical memory allowed for a
directly intuited abstraction of complex patterns which
could then be set down on paper.
Given Mozart’s extraordinary acoustical memory,

could we expect him to recall equally well some extended
set of random notes or sounds? While there is no data
specifically on Mozart addressing this question, there are
some additional findings of interest from Miller’s case
study. ..

MEMORYIN MUSICAL SAVANTS

Miller (1989) presented a series of chord, melody,
and rhythm tasks to Eddie and his comparison subjects
to assess short-term memory capacities. The findings
suggested that savants did extremely well when the
task required retention of harmonic information. When
tasks involved tonal material presented sequentially, or
“melody like” information, they also did quite well,
though their performance wasnot quite so exceptional.
According to Miller’s findings, savant musical memory

was enhanced by increased structure or organization
in the material to be remembered. Generally, the
more the stimulus array was composed of “just notes”
(e.g., unconventional chords, random tones,or irregular
intervals), the less remarkable savant performance was.
Miller concludes that savant performance resembles
the selective memory found among those with expert
knowledge in a domain. Hepoints out that just as expert
chess players rememberchessboard configurations more
easily when they are well-structured and meaningful
(Chase & Simon, 1973), “so the savant’s memory
excels most when the more meaningful or structured
aspects of music are present. In each case, it seems most
parsimonious to assume that the excellence of immedi-
ate memory reflects a complex and well-structured
representation of the domain in long-term memory”
(Miller, 1989, p. 112). Tasks requiring reproduction
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of portions of intact compositions suggested that this
response to musical structure extendedto a sensitivity
to the implicit rules governing music composition in
Western culture. For example, notes consistent with
the underlying scale of a piece were morelikely to be
reproduced accurately.

MEMORYIN THE MUSIC PRODIGY

Revesz (Revesz, 1925) also assessed the memoryofhis
young prodigy, establishing that Erwin easily memorized
melodious pieces with simple harmony and had no
difficulty remembering a large numberof operatic arias,
having learned them in a very short time. Revesz
noted that as a rule, however, only the melodies
without the harmonies were reproduced withouterror.
This is interestingly in contrast to Eddie’s superior
performance in reproducing the harmonic dimensions
of music as opposed to the melodic. In considering
Revesz’s findings, however, Miller (1989) states that
in view of Erwin’s proven ability to render complex
chords with great precision, this conclusion about more
extended musical excerpts mayreflect an attentional bias
or preference (Eddie loved operatic arias) rather than a
particular performancelimitation.

Erwin, like Eddie, found unconventional musical
excerpts more of a challenge. Revesz notes: “In the
case of musical pieces of a strange character, such as
melodies with complicated accompanimentand peculiar
harmonies, his memory did not proveitself equal to the
task” (Revesz, 1925, p. 90). Whether this would have
proven to be the case as well with Mozart, one cannot
tell for sure. But one might speculate that even Mozart’s
phenomenal musical memory mayhave beenfacilitated
by the presence of conventional structure in whatever
material he was memorizing at the moment.

SIGHT READINGSKILLS

Unlike Eddie, Erwin’s extraordinary talent included
a prodigious acquisition of sight reading capabilities. By
the age of 6, Erwin already preferred optical exposure to
the music rather than just hearing it; and he obviously
benefited from seeing the written score while attempting
to master a musicalpiece. Interestingly, while “reading”
a new score without benefit of hearing the music, Erwin
would hum the melody to himself while moving his
fingers as if he were playing the theme on the piano,
thereby fixing the theme in his memory by motor means.
Revesz noted that the child appeared to be trying to
imprint the treble on his memory by singing, and the
lower parts by the action of playing.

LANGUAGEIN THE SAVANT

Only two characteristics are possessed by al/ musical
savants. Thefirst is extended absolute pitch. The second
is some significant degree of language disability (Miller,
1989). The language deficit appearing in musical savants
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has a specific form. Generally, savants show consider-
able facility in the phonetic (sounds of speech) and
syntactic (rules for combining words into phrases and
sentences) aspects of language, while manifesting severe
deficits in semantics (the acquisition of words and the
meanings associated with them) and pragmatics (using
language to express one’s intentions and for getting
things done in the world). Echolalic speech, such as
that manifested by Eddie, appears in the great majority
of cases.

Miller argues that echolalia implies that the savant
has considerable sensitivity to his or her surrounding
language as a system of sounds. Additionally, there is
some knowledge as to how these sounds are combined
to produce extended sequences. What is missing is
manifested awareness of the communicative function
of language andits role in sharing meanings aboutenvi-
ronmental events and objects (Sigman & Mundy, 1987).
The presence ofthis specific pattern of partial language
ability tells us that developmentof extraordinary musical
abilities in the savant does not require the absence of
“competing” language. In fact, Miller continues, the
most gifted musical savants are not mute.

Miller (1989) providesa brief recapitulation of Eddie’s
language development, noting that at age 514.his
language was monosyllabic and/or echolalic. During
the earliest music sessions, Eddie spoke minimally,
though by the end of the first month, he would greet
the researcher by name. Conversations were generally
one-way, with Miller reminding Eddie to listen while
a piece was played, informing the savant of the names
of the pieces, and responding with verbal approval
to Eddie’s playing. As time went on, Eddie began
to reliably repeat the names of the tunes requested,
although often not with the appropriate melody. Miller
notes that the first notes of a song were morereliable
cues for Eddie than wasthe song’stitle. With the advent
of formal music lessons, Eddie’s language use increased
gradually with his learning to name notes and additional
tunes. He also began to include comments onthe pieces
and simple requestsorinstructions to the teacher during
the lessons.

LANGUAGEIN ERWIN, THE PRODIGY

The semantic, pragmatic, and conceptual impover-
ishment of Eddie’s savant mode of speech contrasts
dramatically with the pragmatically astute, conceptually
rich, and emotionally colored language of Erwin, the
prodigy. Revesz observed that the child often askedif
what he was about to say would get “into the book”,
for in this case, Erwin noted, “I want to express myself
correctly, and you must pay great attention to me; for
a single wrongly-chosen word mayalter the meaning of
the whole thing” (Revesz, 1925, p. 42).
Revesz also noted that Erwin, unlike most musicians

or artists, grasped with absolute precision questions
asked of him about his own experiencesor processesof
consciousness during creative activity or interpretation,
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and responded with incredible insight. For example,
when Revesz asked him whether during the whole time
he was composing a piece, he maintained the samestate
of feeling, Erwin replied that he did so asfar as possible,
adding ‘When composing, one must not always give
way to one’s heart, the head must also be consulted.
Often it is necessary that the heart should be silenced,
pushed into the background, otherwise the composition
will become weak” (Revesz, 1925, p. 45).

A FEW FINAL NOTESON THE PIANO

Overwhelmingly, the piano proves to be the instru-
ment of musical savants. Why?

Mille: (1989) points out that the piano keyboard maps
its sound producing qualities onto the musical culture
in a direct fashion. It contains, in effect, the alphabet
of the musical language laid out in a coherent spatial
organization. Octaves and various harmonies appearin
a recurring, spatial pattern, makingit relatively easy to
explore sound combinationsin both direct and extensive
ways. Piano keys release pleasing tones readily—without
the application of subtle bowingor fingering techniques
such as are needed for string or wind instruments.
Finally, the piano is a popular instrument—one which
is More commonly available to the youngchild.
Having explored music a bit, we turn now to consider

our second domain of interest: Art.

Art

Treffert notes, in his comprehensive reviewof the litera-
ture on savants, “Musical interest in children, whether
they are of normal intelligence or are mentally handi-
capped,is universal. Musical ability is common. Musical
genius1s frequent. No so withartistic talent. . . It is not
surprising then that among savants musical genius as
the special ability is quite common, but phenomenalart
ability is rare” (Treffert, 1989, p. 79). The same has been
found to be true for prodigies (Goldsmith & Feldman,
1989). Nevertheless, there have appeared within the last
two decades two young girls of extraordinary artistic
ability: Nadia Chomyn, an autistic savant, and Wang
Yani, a child prodigy. Following is a comparison and
contrast of these two astonishing talents.

A Case ofSavant Artistic Talent: Nadia Chomyn

Nadia was born in Nottingham, England, on October24,
1967, “after a normal birth and uneventful pregnancy”
(Selfe, 1977, p. 4). Although there were no unusualfea-
tures about the immediate pre- and post-natal periods,
developinent was noticeably slow. Her mother reported
that the child was generally unresponsive, and seemed to
have pour muscle tone—whensitting on her mother’s lap
she wou.d lean against heras if she could notsit up.

Nadia’s first words appeared at nine months, and she
rapidly acquired about ten of them. Two-word utter-
ances—whichusually appear at about 18 months—never
developed, however, and over time, the single words
she had acquired at nine months appearedless andless
frequently. Although she stood with supportat one year,
she did not walk alone until she was twoyearsold.
When Nadia was 41/2, she was placed in a special

school for severely subnormal children in an attempt
to remediate some of her developmental delays. At
6 years of age, however, she hadstill failed to make
any progress, and her mother called the University of
Nottingham Child Development Research Unit to seek
help.

Thus, Nadia arrived with her mother three weekslater
for a scheduled appointment with Elizabeth Newson,
whostates that Nadia appeared “without any warning
of how she was to shatter our beliefs” about “what
was possible for a 6-year-old, and what was not” (Selfe,
1977, p. 1). Newson describes the 6-year-old Nadia as
“a slow-moving, solidly built little girl with a distant
smile, who appeared to accept the novel experience of
our playroom with passivity rather than interest” (Selfe,
1977, p.1). When the conversation turned to what Nadia
liked doing at home, her mother rummagedin her bag
and retrieved a small bundle of half-a-dozen ball-point
drawings. Newson describes her reactions to this first
exposure to Nadia’s talent: “My first reaction to the
drawings was to marvel; my second, I am ashamed

to say, to doubt” (Selfe, 1977, p. 2). Nadia’s case
was assigned to Lorna Selfe, the psychologist on duty
that day. Selfe began a case study of the child which
extended over a period of 6 months, culminating in the
remarkable book from which our description of Nadia is
taken (Selfe, 1977).

It seems that at 31) years of age, in the midstofall of
her developmental deficits, Nadia suddenly manifested
an extraordinary drawing ability marked by a manual
dexterity lacking in any of her otheractivities. She would
draw only with ball-point pen or, on occasion when
encouraged, fine-tipped felt pen. Her earliest drawings
were of horses—an unusual first subject for children,
who more commonly choose humans or houses. She
had only seen real horses on occasional visits to parks
and zoos, and had actually ridden only once. Most of her
familiarity with them came from pictures which she had
seen. Nevertheless, the representational quality of the
drawings was markedly advanced. Selfe notes that. . .

The drawings were in perspective; proportions
between and within elements were accurate; she
used occlusion or hidden line elimination, and the
whole production was not only highly realistic but
gave the adult viewer the impression of movement
and vitality. The drawings weretotally different from
drawings produced by normal children of this age
(Selfe, 1981, p. 50).

Bythe time she was 61/2, Nadia’s choice of subjects had
expandedto include horsesandriders, cockerels, birds,
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pelicans, dogs, other miscellaneous animals, trains, and
human figures. Nadia’s drawings, although inspired by
illustrations from children’s books, newspapers, or wall
prints, were not copies. Generally, when Nadiafirst
saw the originals, she studied them attentively and
perhaps scribbled back and forth on their outlines. Her
reproductions usually appeared a day or so later and
could be recognizedasversionsofthe original, although
her rendering of the image might be a different size or
completely reversed. She had the incredible ability to
imitate drawings seen only once as much as several
weeks in the past. Amazingly, she was capable of
reorienting an object’s position so as to show different
angle or side of the original—without ever having
experienced it as a real object in three-dimensional
form. She drew only line drawings, showing no interest
in color or shading, although the drawings which had
originally inspired her were often highly colored.
As fascinating as were Nadia’s artistic productions,

equally fascinating was her method of executing them.
Left-handed, Nadia would hold the pen between her
thumb and index finger, using her second finger for
Support in a competent and experienced mannerunlike
what one would expect from a young child. She placed
her face very close to the paper and drew swiftly and
deftly, giving an animated appearance quite in contrast
to her normally lethargic behavior. She would begin
drawing anywhere on the paper and might continue
to drawlines straight off the edge—never attempting
to “squeeze” the object onto the paper, if there was
not enough room. This sometimes resulted in the
image’s being cut at a vital spot, but she seemed more
concerned with preserving the shape and appearance of
the form than with completing it on the given sheet
of paper. Her fine, quickly executed lines were firm,
without sign of unintentional wavering. With apparently
highly developed motor control, she could stop a line
exactly where it met another, despite the speed with
which the line was drawn. Occasionally, a line in one
drawing would suggest another subject to her and she
would transform it into the beginning line for another
subject. Thus, two drawings would appearin the finished
product—oneontop of the other.

Nadia would signal the end of a drawing session by
simply stopping abruptly and pushing the paper away.
At times, the image would be but half finished, or she
would lose interest because the continuation of her
drawn image would lay off the edge of the paper.

Explaining Nadia: Selfe’s Hypothesis

In seeking to explain Nadia’s extraordinarytalent, Selfe
focused on the difference between “conceptually domi-
nated” drawing (the type of drawing done normally by
young children) and “perceptually dominated” drawing
(the type of drawing which Nadia did). Normally, young
children, when they draw, appear to be dominated by
the need to set down what they know about their subject
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rather than what they actually can see—a form of
intellectual realism. For example, in drawing a car they
will include four wheels—regardless of the viewpoint
from which the car is supposedly being seen—in an
effort to be faithful to their intellectual concept of
whata car is. Nadia’s drawing, on the other hand, was
“perceptually dominated”in that it faithfully recorded
the visual information which she received. Lacking any
conceptualinterpretation, it was a form of photographic
realism.

Citing Vygotsky (Vygotsky, 1978), Buhler (Buhler,
1930), and other developmental psychologists, Selfe
proposed that Nadia’s perceptually dominated drawing
wasintimately related to her impaired languageabilities.
She postulated that the development of language in
young children—leading to the generalization andcat-
egorization fundamental to thinking processes—results
in the reorganization of mental life so that conceptual
knowledge dominates over concrete images. Nadia’s
language deficits prevented her from developing con-
cepts with which to interpret the world. She wasleft,
by default, with a perceptually dominated reality—and
drawings characterized by photographic realism (Selfe,
1977, 1981).

Since Selfe’s analysis of Nadia’s talent, there have
been some other studies which shed light on artistic
savant performance. It may be useful to see what
they have to offer in the way of explaining Nadia, as
well...

Teasing Out IQ-Independent Aspects ofArtistic
Talent

O’Connor and Hermelin conducteda series ofintriguing
studies geared toward determining what aspects of
savant artistic ability are independent of generalintel-
ligence. Outlines of these studies and some of the
resultant findings are presented below.

THE IMAGE LEXICON

In one study (O’Connor & Hermelin, 1987a), five
savant subjects whose artistic output was judged to
be at art school entrance standard were matched for
performance and verbal IQ with five control sub-
jects who had no special artistic talent. Subjects were
tested on (1) copying a complex abstract design and
then reproducing it from memory; (2) completing a
short-term visual memory task requiring no drawing;
(3) reproducing concrete representational and abstract
non-representational line drawings from memory; and
(4) identifying incomplete pictures.
For assessing identification of incomplete pictures,

line drawings were inserted into a display box and line
fragments one square centimeter in size were exposed
one after another from different locations on the drawing
until the complete picture wasvisible. Five drawings—a
shoe,a sailboat, a cot, a bird, and a goat wereincluded,
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and the subjects were asked to identify each in the
minimum possible number of exposures, each exposure
adding more information. All of the drawings had been
taken from the Peabody Picture Vocabulary Test on
which al of the subjects had been previously tested. It
was kncwn, therefore, that all the subjects could name
the test items.

Results suggested that the savants performed mark-
edly better than the control group on those tasks in which
the subjects depended on a stored “picture vocabulary”
or visui:l lexicon. Performance levels were lower on
tests dealing with non-representational and unfamiliar
materia!. The researchers concludedthat:

The superiority of the idiot savant artists, apart
from any outstanding graphic representationalskill,
might, in the case of concrete and previously encoded
images, depend on richer or more easily accessible
internal “image lexicon” (O’Connor & Hermelin,
1987, p. 88).

The richer and moreaccessible this lexicon, concluded
O’Conrnor and Hermelin, the more successful were

the artists in identifying incomplete pictures through
imaging.tive construction on the basis of a minimal cue.
The results corresponded interestingly with an earlier
study (Hermelin & O’Connor, 1986b) in which it was
found ‘hat artistically gifted children could identify
incomplete pictures on the basis of less information than
was required by either mathematically gifted children or
control zroups matched for IQ level but without special
mathematical orartistic talents.
The authors further concludedthat savantartists were

more elficient at extracting essential features from a
design in order to reconstruct and reproduce it than
were controls matched on performance and verbal
intelligence.

MOTO! PROGRAMS FOR REPRESENTING IMAGES

Another finding emerging from the above study
(O’Connor & Hermelin, 1987a) was that the savants
performed more impressively when copying a design
than they did when their visual memory alone was
tested. Moreover, memory performance not involving
drawingdid notsignificantly distinguish the savants from
the control group. The researchers concluded:

These findings taken together may suggest the
importance of a motor manipulative or motor output
facility in the artists, as well as a superior input
analvsis or picture lexicon superiority. The nature of
the output skill may not be well understood, but the
availability to the idiot savant artist of a rich variety
of appropriate motor programmesfor representing
images must be assumed. It is possible that the
superior ability of the artist group may lie as much
in this motor programmingcapacity as in perceptual
editir g and analysis (O’Connor & Hermelin, 1987a,
p. 891.

Following up on the motor programming notion,a fur-
ther study (O’Connor & Hermelin, 1987b) compared the
performance of normal artists and controls with savant
artists and subnormal IQ controls. Findings suggested
that testing visual recognition memory through tasks in
which no motor manipulation was involved, resulted in
group differences reflecting levels of intelligence, but
not differentiating artistic competence. When graphic
depiction was involved, however,—whetherit was direct
copying or reproduction from memory—savantartists
performed morelikeartists of higher [Q’s than they did
like IQ-matchedcontrols.

In explaining the results, the authors posited that
“drawing partly depends on an encoded motor pro-
gramme which can be primed bythe sight of a model
but maybe relatively independentof visual memory for
this shape”. They concluded further that.. “while visual
images seem to be morereadily evoked by subjects with
high rather than low intelligence, the efficient accessing
of graphic motor programmes depends more exclusively
on artistic competence” (O’Connor & Hermelin, 1987b,
p. 316).

In trying to reconcile these findings with their earlier
ones in which it was shown that savant artists can
identify incomplete pictures on the basis of minimal
visual information (O’Connor & Hermelin, 1987a), the
researchers proposethat “both this identification skill, as
well as drawing ability, depend on a generative process
presumably based on ready access to the relevant rep-
resentational systems. Accordingly, the identification
of incomplete pictures and the generation of graphic
reproductions would not result in separate input and
output processes but would both be produced by the
cueing of the appropriate representations” (O’Connor
& Hermelin, 1987b, p. 316).

ACCURACY AND ARTISTIC MERIT

A final study (Hermelin & O’Connor, 1990) looked at
accuracy of drawings (the extent to which the location,
orientation, and veracity of elements within the repro-
duction remained faithful to the original), and artistic
merit, (liveliness and sensitivity to the object drawn,
vitality and character of line and texture, presence of
distinct style, organization and composition, and the
degree to which a compelling and interesting image
is produced). Findings showed that while accuracy of
drawings mayberelated to IQ level, theartistic quality
of the graphic productionis not.
The above findings provide a new framework within

which to view the case study of Nadia. Following is a
discussion of how they might apply.

A Brief Second Look at Nadia

THE IMAGE LEXICON

While Nadia’s choices of subjects were somewhat
limited, the concept of a lexicon may well apply. As
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was noted previously, if in the midst of drawing a
particular subject, a specific line seemed to remind her
of a different subject, she waslikely to take off and use
it as the starting line for a second drawing. It may be
that the line in question tapped into herinternal lexicon
and precipitated an imaginative construction whereby
she completed what was, to her mind, an incomplete
picture. Such a lexicon would,of course, also allow her
to expertly extract from an original picture the major
features necessary for a later reproduction.

MOTOR PROGRAMMING CAPACITY

The physical intensity, swiftness, and deftness with
which Nadia executed her drawings would support the
notion of a motor programmingcapacity which was cued
by the representation to be drawn.

ACCURACY AND ARTISTIC MERIT

As Selfe pointed out, Nadia’s reproductions were not
copies of the originals. Alterations in orientation or
size of the subject were frequent. They did, however,
have artistic merit. Thus, the research findings relating
accuracy to general intelligence, and artistic merit to
some IQ-independent ability is supported by Nadia’s
performance.

Interestingly enough, noneofthis necessarily detracts
from Selfe’s earlier arguments that Nadia’s drawings
were perceptually rather than conceptually dominated.
Anintriguing contrast is presented by a young artist
whose work might well be seen as a delightful melding
of the perceptual and the conceptual—the child prodigy,
Wang Yani.

Wang Yani: An Artistic Introduction to a Child’s
World

5 March.It has drizzled all week, preventing Yani from
playing outside. This evening she said to me in a serious
tone of voice:

“Post a letter for me, (Daddy).”
“(To whom?)” I enquired.
“T’ll paint a picture to be sent to the sun.”
“The sun?” I repeated in surprise
“Yes. He’ll follow my advice and go with me. And

so will the moon: didn’t it go with me to Shanghai?”
Yani went on: “the sun will take me up with him to
play in heaven. He’ll carry me on his shoulderandfly
at great speed!”

“Whatis heaven like?” I asked.
“White everywhere. Do you wantto go there, too,

(Daddy)?”
“T wouldn’t dare to.”
“But I will! And I’ll come back, too.” Then she

whispered in my ear: “The lazy sun! He only cooks
his meals at night, and makesthe sky black with the
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smoke.Hecleansit up in the morning,and it becomes
light again.”
On hearing this, I roared with laughter, but Yani

gazed at me in amazement and insisted, “Yes,
(Daddy), that’s howit is.” (As recorded in Ho, 1989,
p. 13; Changes from original diary text bracketed by
Ho.)

The above conversation between Wang Yaniat the
age of four and her father, Wang Shigiang, was recorded
by the father in his diary. It allows a glimpse of
this visually perceptive and extraordinarily imaginative
child.
Born on May 2, 1975, Yani was raised in one of

the most scenic areas of China and introduced to the
enchantment and complexity of the natural world at
a very young age. She would ride on her father’s
shoulders, roaming with him among mountains and
fields or along the riverbank. They also frequented the
zoo to admire the sleeping tiger, the fierce lion, or the
beautiful plumage of peacocks and storks. But shefell
in love with the busy and lively monkeys who were to
become the subject of most of her paintings from the
time she was3 years old until she was 6.

It was from her father that Yani first learned to
appreciate the sensuous colors and textures of the
natural world. It was also from Wang Shigiang, who
was an oil painter, that she learned to capture them
on canvas. Yani started painting rather by accident
when she was 2). years old and accompanying her
father on a trip to Nanning, the capital of the province
where they lived. While Wang Shigiang was working in
his studio with some colleagues, Yani amused herself
by looking through some children’s books. Becoming
bored after a while, she picked up a piece of charcoal
and beganto draw on the wall. Then,in imitation of her
father, she stepped back with hereyes half-closed, left
arm akimbo, and surveyed her work with satisfaction.
Everyonepresent laughed.
From that day, with the support of her father, Yani

began her painting career with paper and brush. She
painted the flowers and pine trees surrounding her house
and the chickens, ducks, dogs and cats in the yard. She
also painted portraits of her father. Thesefirst paintings,
however, were symbolic. They consisted only of dots, —
circles, and unintelligible lines. Her father noted in his
diary that in Wang Yani’s paintings, “A circle might
represent a person, still-life, a bird, or some other
animal, while an apple could stand for fruit in general”
(Ho, 1989, p. 14).

Yani’s father decided not to give Yani formal lessons
for fear of stymieing her creativity. Instead, he let her
learn by herself through observation andtrial and error,
thereby developing her ownstyle. So as not to influence
her work andartistic development, he gave up his own
painting career in 1983.

Painting became a passionate involvement for Yani.
Everyday she painted ceaselessly until she was com-
pletely satisfied. Once, when she was four, she worked
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nearly until midnight, refusing to go to bed until she got
“the best painting”. She was not willing to go to sleep
until she had completed morethan ten paintings.
By the time she was 6, Yani had produced four

thousanc! paintings, and her work had woninternational
acclaim (Ho, 1989).

Yani at Her Art

Yani possessed an astounding visual memory. Wang
Shigiang taught her Chinese characters by writing them
in the air once with his finger. When Yani, on one of
her trips to the zoo became charmed by the beauty of
the peacocks, her father told her to figure out why they
were so Jovely. She studied them for several hours, and
upon arriving home, produced beautiful renderings of
the birds (Ho, 1989).
Yani began her paintings without any sketch or

predetermined theme. Ho describes her method of
executio':

Dedending on the color of the paint that she picks
up or: her brush, she then decides what subject is most
apprcpriate, executesherfirst stroke, and develops a
story simultaneously as she paints. It is a wonderful
experience to watch Yani paint. She keeps the brush
moving unhesitantly, with occasional pauses only to
inspect the overall composition (Ho, 1989, p. 16).

Ho(1°89) also talks about the “poetic improvisations”
which Yani could create on the spur of the moment. For
example. once she accidentally tipped over the brush
washer,staining most of her paperwith thespilled water.
Emptying the rest of the water onto the wet paper, she
painted pumpkinsandvines overit while making use of
the blurring effects to suggest a that the pumpkins and
vines were lost in a morning mist.

Yani’s varied types of brush strokes, carefully chosen
colors, and skillfully planned compositions are used to
infuse her images with movement,life, and feeling. Con-
trasting 1ones of light and darkness serve to emphasize
facial expressions or movements and gestures. Her mon-
keys are realistically presented. They are covered with
soft brown fur and appear capable of imminentaction,
seemingly caught in the middle of swift movement. Yet
they, like her other images, are conceptual, abbreviated,
and expressionistic (Ho, 1989).
Ho notesthat, like most Chinese artists of the past,

Yani does not paint directly from life or try to record
any particular peacock, monkey,or tree. Instead, by
absorbirig, analyzing, and synthesizing sensory impres-
sions from nature, she develops in her mind a store
of unive:salized images from which she then drawsin
creating her paintings. Yani’s painting, Ho notes, “is a
result not only of a praiseworthy mastery of the medium
but also of her ability to capture the essentials observed
in nature and have them sofixed in her mindthat she can
re-create them in her painting, endowing them withlife,

emotions, and personalities and projecting into them her
thoughts, feelings, and dreams” (Ho,1989, p. 18).

Revealing the Magic of Childhood Through Art

Yani does, indeed, project into her creations her own
thoughts. This is one of the most enchanting aspects of
her art—Yani’s adult-like mastery ofartistic techniques
are used to reveal a child’s world. The themesof her
paintings are centered around childhood issues. One
which she painted at age five, shows a baby monkey
kneeling on his mother’s back and feeding her a piece
of fruit. It is entitled “This Is For Mommy”. Another
painted at that same age showsa single monkey looking
straight at the viewer with a determined look onits
face, its feet planted solidly as if waiting defiantly. He
is flanked by two other monkeys caught in incipient
motion, holding stylus-shaped objects and about to
intrude into the space ofthe first monkey.It is entitled
“I Am Not Scared! (Inoculation)”. Other paintings show
monkeys havingparties or playing tug-of-war.

Yani’s imagination plays a pervasive role in her
creative process. Part of that imagination consists of
language-shaped concepts which serve to formulate
the story line and relationships between her figures
as the painting develops. She is, in this respect, unlike
either savants whose drawings emergeisolated from the
influence of language, or even normal children, whose
drawings are often created in an effort to illustrate a
previously developed story or experienced event (Selfe,
1983). Instead, Yani enters the world of her creatures
and lives with them the experience sheis creating with
paper and brush. Thus, Goldsmith and Feldman (1989)
write:

. . She “fed” her beloved ink monkeys with fruit,
in the process creating wonderful compositions of
monkeys plucking, scrambling, and yearning for
food. Sometimes her father would even hear her
chiding the painted images to behave, because she
was about to share (that is, paint) their fruit. So,
too, her paintings became populated with peacocks,
cranes, and butterflies to amuse and befriend the
monkeys ... according to Wang Shigiang, these
companions appeared in her compositions only after
Yani’s own social world had expanded to include
friends and experiences beyond the family constel-
lation (Goldsmith & Feldman, 1989, p. 57).

Conceptual and Perceptual Influences

The interplay of the conceptual and the perceptual in
Yani’s creations is beautifully illustrated by the tale of
the leafless trees originally told by her father:

Noting that Yani omitted leaves from her paintings
of fruit trees, Wang took his daughter to an orchard
so she could observe trees from nature. Yani, how-
ever, casually dismissed the arborealreality, claiming
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that she did not paint leaves on her trees because
monkeysdid notlike their taste. Some time later Yani
listened carefully as a botanist explained how leaves
help supply energy to the tree, thereby allowing
its fruit to grow. This sensible explanation was
apparently sufficient for Yani to reconsider leaves
on her trees. Despite her familiarity with how real
fruit trees looked, the botanist’s explanation was
so compelling that she painted the fruit growing
directly from the leaves themselves (Goldsmith &
Feldman, 1989).

In her earlier paintings, her monkeys served as
playmates or even substitutes for Yani and her family.
As Yani grew older and more capableof seeing the world
more objectively, however, the subjects of her paintings
began to reflect more specific and realistic explorations
of the social world. By age seven oreight, she no longer
had to rely on psychologicalactivity amongherfigures to
generateinterest and coherence,as she had becomeable
to create an integrated composition using only formal
elements (Goldsmith & Feldman, 1989).

In thinking about Yani, one senses a number of
intriguing likenesses and differences between her art-
work and the creative process producing it and the
formerly discussed productions of Nadia. Below,these
likenesses and differences are considered with a more
critical eye.

Yani and Nadia: Comparison and Contrast

Following, a numberoflikenesses between the work of
Yani and that of Nadia are discussed.

THE IMAGE LEXICON, UNIVERSAL IMAGES, AND
“ARTISTIC SYNTAX”

Neither Nadia nor Yani painted predominantly from
life nor duplicated exactly what was seen. Instead,
each drew upon “an image lexicon” (O’Connor &
Hermelin, 1987a) or an accumulated store of “universal
images” (Ho, 1989) in creating her artwork. This basic
store of images provides the elements, with which each
constructed her artistic creations. Reminiscent of the
role played by absolute pitch for Eddie and Erwin
(Miller, 1989), these images provide a foundation for
the developmentof higher order visual structures and a
basis for higher order pattern extraction from the visual
world. !
We thus find at the core of both music and art a

syntactical structure functionally equivalent to the one
we find in language. Both Yani and Nadia seem to

 

1Just as absolute pitch may have formed a foundation for
Mozart’s extraordinary musical memory, so an unusually rich
and accessible store of universal images may have aided the
memory of the artist Michelangelo, who, according to historical
accounts, was most probably a child prodigy. In 1550, Giorgio
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have assimilated it intuitively—just as Eddie and Erwin
assimilated “musical syntax” (Miller, 1989), and just as
the language comprehension and expression of normal
children the world overreflects an intuitive grasp of the
syntactical rules of language.
Both Nadia and Yani also showed the capacity for

imaginative construction on the basis of minimal cues:
Nadia would use a line originally drawn to define
one subject to begin the outline of a totally different
subject. Yani, on the other hand, used the after-effects
of spilled water on her paper to give the impression
of mist-enveloped pumpkins and vines. While Nadia
worked within the confining framework ofthe structural
possibilities inherent in line relationships (White, 1988),
Yani included morevaried dimensionsof visual experi-
ence (e.g., color, shading, etc.) as potential “cues”.

MOTOR PROGRAMSFOR REPRESENTING IMAGES

Ho’s description of the sureness and quickness with
which Yani paints—”She keeps the brush moving
unhesitantly” (Ho, 1989, p. 16)—suggests that Yani,
like Nadia, efficiently accesses a variety of appropriate
motor programs for representing images (O’Connor &
Hermelin, 1987a, 1987b).
There are, however, important differences between

Nadia and Yani.

ARTISTIC DEVELOPMENT

Yani’s artistic development began with the symbolic
drawings typical of the young child. Her developmental
progression in the production of artwork was a normal
one, although it took place at a much more rapid pace
than we would expect for a young child. This pattern
is a typical one for young prodigies (Feldman, 1980,
1986). Nadia’s images, however, were depicted with
photographic realism from the beginning.

Yani’s imaginative intellect and conceptual keenness
permeate her artwork. Art becomes a medium through
which she expressesher feelings and understanding—in-
terpreting and sharing her inner world with the viewer.
Andas her own world growsand develops, wefind that
her artwork reflects these changes in her. Although we
are impressed with the technical renderings of Nadia,
her inner world remains a mystery. Selfe points out
that although Nadia’s cockerels might appear fierce and
eloquent, there is no indication that Nadia drew them
with that intention. The viewer may choose to imbue
Nadia’s creations with such concepts and interpretations,
but it still remains that one has no basis on which to
impute such sophisticated notionsto her (Selfe, 1983).

Vasari, who knew the great Renaissanceartist personally, wrote
that Michelangelo had such an outstanding visual memory that
he could retain in detail the works of other artists which he had

only seen once. Since he also remembered everything he had ever
produced, he never repeated himself (Vasari, 1957).
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THE ARTIST IN ACTION

Finally, of course, seeing each of these children in
action is a strikingly different experience. Each involves
herself in the art experience with intensity and focus; but
each does so in a very different way. Young Yani steeps
herselt in the conceptual story line-in-progress, evoking
feelings from her own experience to transfer to canvas,
and providing animated on-going commentary. Nadia,
on the other hand,is concentrated and mute—seemingly
dominated by the perceptual aspects of the task at hand.
She is apparently impervious to the external world with
its extended meanings, emotions, and metaphors. Not
even the edge of her paper can intervene in her
fidelit, to perceptual reality and the strangely necessary
production of her line drawings.
Each of these young children manifests a sort of

perfectionistic involvement with their art. It is evident
in the incident where four-year-old Yani, swept up in
the passion of herart, refused to go to bed until she pro-
duced “the very best painting”. Yani’s perfectionism has
to do with trying to reach a self-set conceptual goal: “the
very best painting”. Nadia’s “perfectionism”is of a dif-
ferent type—more fundamental, less interpretive, bound
up with herfidelity to perceptual rather than conceptual
reality—and perhaps less removed from some underly-
ing generative neurological substrate. When faced with
the edge of the paper on whichshe is drawing, she will
either continuethe lines of her imagepastit or will stop,
thereby abruptly terminating and truncating the image.
She wll not (or cannot) compromise bydistorting the
image so thatit fits onto the paper.

ROLE OF ENVIRONMENTAL INFLUENCES

Hereis anotherdifference: Nadia’s talent appears sud-
denly and mysteriously—unevoked by external stimuli,
unconnected with family history. It seems driven by
biological necessity and constrained and shaped by
forces within Nadia. Her mother, who provides paper
and ball-point pen at appropriate moments,is a support-
ive influence, of course. But because of Nadia’s basic
imperineability, her mother remainsat best a tangential
one. Not so with Yani’s father. Like most parents of
prodigies, he is a central catalyst for the developmentof
Yani’stalent. He introduces her to the world of art—a
world with which heis intimately acquainted—and he
sensitively supports and nurtures her growth.
Yani is also subtly—or not so subtly—influenced by

the artistic traditions of her culture. Her artwork is
executed with traditional Chinese brush and paper. And
the ariimation and vitality characteristic of her figures
typifies: the Chinese ideal of art (Ho, 1989). Of course, it
is clea! that Yani’s talents are as rooted in biology as are
Nadia’s. But Yaniis, as well, enthusiastically responsive
to the influences of her society and culture.
Having looked morecarefully at Yani and Nadia,it

is time to consider the possible neurological substrates
giving rise to the talents of prodigious savants and

prodigies. This is necessarily a speculative discussion,
since there is not sufficient research to allow for defini-
tive conclusions. Nevertheless, one can make some
educated inferences. Perhaps an appropriate place to
begin is with Treffert’s analysis of what creates the
prodigioussavant. . .

The Prodigious Savant: A Possible Explanation

Drawing upon the research of Geschwind and Galaburda
(Geschwind & Galaburda, 1987), Treffert (Treffert,
1989) posits an intriguing explanation for the prodigious
savant. He suggests that pre- or post-natal injury to the
left hemisphere of the brain stimulates compensatory
growth in the right hemisphere. This is manifested
through deficits in language and analytic thought (both
of which are dominated by the left hemisphere) and
increased capacity for functions dominated by the right
hemisphere (e.g., musical and spatial abilities).

Treffert proposes further that savant memoryis the
manifestation of compensatory brain circuitry. Injury to
the cerebral cortex, which normally manages conscious
associative memory,results in memory functions being
shifted to the corticostriatal system, a more primitive
area of the brain. Memory consequently becomes non-
associative, habitual, emotionless, and non-volitional. It

becomesa conditioned response.
Treffert points out, however, that these alterations

in brain function and circuitry still fail to explain the
prodigious savant’s extensive access to the structural
rules of domains. He speculates that such access may be
based on an inherited ancestral memory transmitted across
generations. Domain-specific in nature, it is inherited
separately from general intelligence. Once the groundwork
is laid for savant skills, concludes Treffert, intense concen-
tration, obsessive repetition, external reinforcement, and
an unstoppable drive to exercise the special ability combine
to produce the prodigious savant.

It would appear from what we have seen of Erwin and
Yani, that the prodigy shares with the savant certain
underlying neurological characteristics allowing for their
“intuitive” connection with specific domains. Perhaps,like
the savant, the prodigy enjoys heightened right brain
functioning. The prodigy, however,differs in that he or she
possesses a well-functioningfully integrated brain. Theleft
hemisphere remainsintact. Based on what is known about
the savant and on whatcan be gleaned from accumulated
brain research, can one comeanycloser to understanding
the brain functioning of the prodigy? Perhaps one can.
And perhapsa short digression into some research on the
split-brain is a good placeto start.

Insights From Split-Brain Research

It was in the early 1960s that the first in-depth psycho-
logical studies of “split-brain patients” were conducted.
The individuals being studied had undergone surgery
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to treat incapacitating epilepsy by severing the corpus
callosum, the bridge of nerve fibres connecting the
two hemispheres of the brain. Post surgical studies
revealed that after the hemispheres were divided to
control intractable epilepsy, each half brain behaved
independently—and without knowledge—ofthe other.
Moreover, each half brain seemedspecialized for par-
ticular kinds of mental activity. The left was specialized
for language, while the right seemed more able to
deal with other functions (e.g., visuo-spatial tasks)
(Gazzaniga, 1992; Gazzaniga & LeDoux, 1979). Some
chose to elaborate these differences into a delineation of
the verbal left hemisphere as functioning in a sequential,
logical, analytic, and rational manner; whereas, the
functioning of the non-verbal right hemisphere began
to be seen as simultaneous, spatial, holistic, synthetic,
and intuitive (Springer & Deutsch, 1981).
As the work has evolved, it appears that only the

left hemisphere can make causal inferences, appre-
hend complex linguistic constructions, or provide the
underlying brain organization allowing for high-level
consciousness and belief formation. The left brain
also serves an integrating and interpreting function
for what we now know are the numerous modular
subsystems comprising the human brain (Gazzaniga,
1992). The results of one particular study will clarify
whatthis implies.. .

In the early 1970s, Michael Gazzaniga and his
associates devised a simultaneous concept test to
be used with split-brain subjects (Gazzaniga, 1992).
In the task, the subject is shown two pictures, one
exclusively to the left hemisphere and one exclusively
to the right, and then asked to choose from an
array of pictures placed in full view of him the ones
associated with the pictures lateralized to the left and
right brain.

In one suchtest session, a picture of a chicken claw
was flashed to the left hemisphere, while a picture of
a snow scene was flashed to the right hemisphere.
The appropriate selections, of course, would be a
chicken for the chicken claw and a shovel for the
snow scene. The subject responded by choosing the
shovel with the left hand (the left hand is controlled
by the right hemisphere) and the chicken with the
right hand (the right hand is controlled by the left
hemisphere). Thus, the non-verbal right hemisphere
matched the shovel with the snow scene. When the
subject was asked why he chose these items, his left
hemisphere replied, “Oh, that’s simple. The chicken
claw goes with the chicken, and you need a shovel
to clean out the chicken shed.” Thus, the left brain,
observing the left hand’s response, interpreted that
response into a context consistent with its sphere of
knowledge—which did not include information about
the snow scene shownonly to the right hemisphere.
The left hemisphere also integrates emotional

responses into conscious awareness, providing an
interpretive framework for understanding them. For
example, in one test, a film of one person throwing
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anotherinto a fire was shownto the right hemisphere
of a subject. She reacted “I don’t really know whatI
saw. I think just a white flash. Maybe sometrees, red
trees like in the fall. I don’t know why,butI feel kind
of scared. I feel jumpy. I don’t like this room, or maybe
it’s you getting me nervous.” She then commented to
a colleague out of earshot of the researcher “I know I
like Dr Gazzaniga, but right now I’m scared of him for
some reason.” The emotional valence of the stimulus
had crossed over from the right to the left hemisphere.
While the left hemisphere remained unaware of the
content producing the emotional change, it still
experienced and had to deal with and interpret the
emotion (Gazzaniga, 1992).

The Split-Brain, Savants, and Prodigies

The split-brain research revealing the interpretive and inte-
grative functions of the left hemisphere perhaps provides
an expanded vision of brain functioning in savants. The
damage to the left hemisphere which Treffert sees as
precipitating right hemispheric compensation with result-
ant savant functioning is seen also as impairing—or
destroying (depending on the degree of damage)—theleft
hemisphere’s capacity to interpret and integrate activity
within the brain. The result is a lack of metacognitive
ability, an example of whichis the savant calculating twins
who, when asked how they did what they did, simply
replied “It’s in my head and I do it” (Hamblin, 1966,
p. 107). This is a stark contrast to calculating prodigies,
whoconsciously recall exploring the relationships between
numbers (Treffert, 1989), and who can often recount
rule-based strategies for calculation (Aitken, 1954), and
even feel differential emotional responses toward various
numbers (Smith, 1983).

Awarenessofthe left brain as interpreter and integra-
tor also provides a better appreciation of what may be
going on in Yani whenshepaints. In her ongoing verbal
commentary accompanying the act of painting, one can
see the left brain deftly integrating Yani’s recollections
of her own experiences and her emotional responsesto
them with her sensory responsesto the possibilities of the
media. Meanwhile, the right brain is contributing to the
process by accessing Yani’s store of universal images and
her range of motor programsto allow for the execution of
the artwork. As Yani’s imagesappearon the paper,the left
brain is simultaneously interpreting the process through an
ongoing story about whatis going on in the painting. It
is a complex multi-dimensional interaction involving the
dialectical interplay of right and left-brain functions.

Domain-Specific and General Intelligence: A
Reintegration of the Dichotomy

Seeing Yani at work is seeing artistic functioning at
its fullest. The infusion of referential meaning and
emotion into her work lends it a richness and depth
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which touches our hearts while the images please our

eyes. While domain-specific skills are involved in the

creation of the artwork, the end result is much more

than the activation of such skills. It is the expression of

the totality of Yani.
Weare thus broughtbackto anoriginalissue: the issue

of recasting our beliefs about general intelligence and
giftedness in the light of what we know about domain-
specific talents. Possibly, the savant provides us with an
opportunity to observe domain-specificity in its purest
form. Perhaps the purest essence of domain-specific
talent :s the ability to holistically intuit the syntactic
core of rules and regularities lying at the heart of
a domain of knowledge: the pattern of relationships
between numbers,the pattern of tones in a musicalscale,
the pattern of imagesin the visual world, the pattern of
words in a language. Other aspects may be necessary,
depending on the domain in question—a repertoire
of motor programs for the expression of artistic—or
musical (Bamberger, 1982)—themes, for example.

In the prodigy, we see this same domain-specific
talent. But through the facilitation of general intel-
lectual capacities, it becomes enlarged, embellished,

imbue«l with meaning, intimately connected with both
the phenomenological reality of the child (Morelock,
1992, in press; Silverman, 1992) and the materialistic
reality of the external world. The gift lies within Yani,
and its expression is the product of an integrated brain.
This is what real giftednessis all about.

Afterword: Directions for Possible Research

Comparative studies of prodigies and savants maywell
yield much enlightening information about human cog-
nition. More case studies, such as the one conducted by
Miller (1989), need to be completed in musicas well asin
other domains which spawn both prodigies and savants.
Additional longitudinal case studies tracing long-term
development of prodigies and savants and aiming for
a comprehensive contextual understanding are needed
(e.g., Feldman, 1980, 1986). Laboratory research of the
type originally designed by O’Connor and Hermelin
(Hermelin & O’Connor, 1986a, 1986b, 1990; O’Connor,
1989; ()’Connor & Hermelin, 1984, 1987a, 1987b, 1990)
needs to be expanded to include prodigies as well as
savant: and normal gifted individuals. New research
designs need to be developed so that domain-specific
abilities within a wider variety of domains can be
explored.
The use of brain-imaging techniques for the compara-

tive assessment of brain activity, brain anatomy, and
behavioral performance in savants and prodigies, as well
as in children of extraordinarily high IQ (Morelock, in
press) and other gifted individuals (Crist, 1990) could
be instrumental in replacing some of our speculative
inferences with hard data.

Ancl finally, research into the structural cores of
variou:: domains mayshedlight on the humancapacities

which both create those structures and respond to them

(Goldsmith & Feldman, 1988).
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Introduction

What cio we mean by “giftedness”, and how do we
assess it? Why is a child who scores in the top 1%
on the Wechsler Intelligence Scale for Children much
more likely to be labeled as gifted than a child whose
100-meter sprinting time places her in the top 1%of
her age cohort? Whyis a physicist who is considered
number 1 in the country by his peers or another panel
of judges considered gifted, whereas the criminal who
is number 1 on the FBI’s most-wanted list is not? Why
do contestants in major beauty contests have to answer
questions about issues perceived to be of domestic or
international importance, whereas contestants in the
major scientific competitions do not have to submit to
judgments of their personal attractiveness?

In this chapter, I will deal with the questions of how we
decide what to assess in the identification of the gifted,
and with alternative approaches to such assessment. The
chapter is divided into three main parts. In the first,

I will consider the criteria used to assign the label
of “giftedness”. In the second part, I will consider
alternative perspectives on intellectual giftedness, and
the kinds of measures that derive from each.In the third
part, I will draw someconclusions.

The Criteria of Giftedness

I have proposedthat the label of “giftedness”1s assigned
on the basis of five criteria (Sternberg, in press).
According to this “pentagonal implicit theory of gift-
edness”, to be judged as gifted, a person needs to
meet five criteria (Fig. 1): (1) the excellence criterion,
(2) the rarity criterion, (3) the productivity criterion,
(4) the demonstrability criterion, and (5) the value
criterion.

(1) The Excellence Criterion. The excellence criterion
states that the individual is superior in some dimension
or set of dimensionsrelative to peers.

 

 
excellence

criterion   

 
rarity

criterion   

 

productivity

criterion   

Pentagonal Implici

 

 

value

criterion   

 

demonstrability
criterion   

FICsURE1. Thefive individually necessary and jointly sufficientcriteria of the pentagonal implicit theory of giftedness
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To be gifted, one has to be extremely good at some-
thing—in psychological terminology, high in a judged
dimension or dimensions. Howhighis “extremely high”
may vary from one context to another, but the gifted
personis always perceived to be abundantin something,
whether it be creativity, wisdom, or another skill or
construct. In the present view, excellence relative to
peers is a necessary condition for an individual to be
labeled as gifted.
The qualification “relative to peers” is necessary

because the designation of excellence depends upon
the skills of those against whom oneis judged. A 10-
year-old’s raw score on an intelligence test might convert
into a very high score relative to age peers, but would
seem unexceptionalrelative to children five years older
than he is. Similarly, a musical performance that would
be exceptionalfor an eight-year-old taking weekly music
lessons at school might be quite undistinguished for an
eight-year-old who has beentrained at a conservatory
since age four.
At times, more than one peer group might be relevant.

For example, consider all of the children in a class for
the gifted. They wereall judgedasgifted relative to their
general age peers, perhaps within a given grade. But
relative to each other, the weakest of them might not
seem very gifted. Indeed, anyone who hastaughta class
of gifted children knowsthat many of them start having
self-esteem problems quite quickly when they discover,
sometimesfor the first time, that they are no longerat
the top of the class.
One potentially important issue is that of which

direction on a linear scale constitutes excellence, an

issue which is usually consensually defined by those
making judgments about what kind of work qualifies as
“high level”. Most of us have had experiences in which
wewere scored low in a dimension, though we suspected
that the judges had somehowgotten the direction of the
scale backward. For example,a painting we believe to be
highly creative might be viewed as pedestrian by judges.
Or a conservative business might give promotions and
raises to employees whotoe the companyline and never
actually do anything on their owninitiative. It is worth
remembering that judgments may differ as to which
direction indicates superior performance, and as to who
exhibitsit.

(2) The Rarity Criterion. The rarity criterion states
that in order to be labeled as gifted, an individual must
possess a high level of an attribute that is rare relative
to peers.

The rarity criterion is needed to supplement the
excellence criterion because a person may show an
abundanceof a given attribute, but if a high evaluation
of that attribute is not judged to be rare, the person is
not viewed as gifted. Suppose wegive a test of mastery
of the basics of the English ianguageto a class of college
seniors at a good university. They should all score very
highly on the test, becauseall are fully proficient in the
basics of English. But evenif all received perfect scores,
we would not say they are all therefore gifted. Even if
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onescores very well, unless high scoresare rare, the high
scoreris not likely to be viewed asgifted.

Consider, for example, a highly platykurtic score
distribution, which is flat and spread out. Thus, there
are more high scores and low scores than would be
typical of the mesokurtic (bell-shaped) normal distri-
bution. Someone with a high score on the platykurtic
distribution is less likely to be evaluated as gifted than
someonewith an equally high score on a mesokurtic and
especially a leptokurtic distribution, in which scores are
bunched in the middle. What matters here is not just
the superior performance, but its frequencyrelative to
peers. Ultimately, we are led back to the old saying
that in the kingdom of the blind, the one-eyed manis
king. What is high and rare in terms of ability in one
milieu may be undistinguished and even below average
in another.

(3) The Productivity Criterion. The productivity cri-
terion states that the dimension(s) along which the
individual is evaluated as superior must lead to or
potentially lead to productivity.

Consider again the contestants in the beauty contest.
Whyisit that they must answer questions aboutissues of
the day, rather than merely being judgedsolely on their
appearance? In fact, appearance probably is the major
determinantin the contest, so whyis it not sufficient?
Despite the fact that the contest is really about beauty,
beauty in itself is not perceived as productive or poten-
tially productive. The contestant needs to demonstrate
that she can do something beyondjust looking good.
In contrast, the contestant in a scientific competition
is not judged on other dimensions such as personal
appearance, becausethe scientific work itself—the basis
of the contest—is viewed as productive.
The productivity criterion generates disagreements

over exactly who should be labeled as gifted. Some,
for example, believe that a high score on anintelligence
test is not sufficient grounds for labeling a person as
gifted. These people see the tests as meaningless(e.g.,
Gardner, 1983). The high-scoring person hasn’t shown
that he or she can “do” anything. To others, getting a
high score on the test is viewed as doing something in
and ofitself. At worst, the high score showsthe person’s
potential for productivity.

In childhood,of course, it is possible to be labeled as
gifted without having been productive. In fact, children
are typically judged largely on potential rather than
actual productivity. As people get older, however, the
relative weights of potential and actualized potential
change, with more emphasis placed on actual produc-
tivity. Any number of gifted children become rather
ordinary adults whom noone thinks of as exceptional.
Renzulli (1986) has referred to such adults as “school-
housegifted”. At cocktail parties, one mayfind out their
high school standardized test scores in short order, but
little by way of accomplishmentafterward.
However, the importance of potential probably never

disappears as a consideration. For example, when one
hires a senior manager, or a senior scholar, one does
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so partly on the basis of past accomplishments, but
largely cn the hope that these past accomplishmentsare
predictors of future performance.

Aninteresting example of fulfillment of the produc-
tivity cr.terion is Marilyn Vos Savant, whoislisted in
the Guinness Book of World Records for having the
highest :ecorded IQ. Did this make hera gifted adult?
Perhaps not, according to conventional standards of
adult giftedness. But Vos Savant has shown that she
is a rather gifted entrepreneur, turning a high score in
childhood into a small businessofsorts, using it to obtain
fame and a column in Parade magazine. So according to
the pentigonal theory, she has shown productivity as an
adult, as a quiz-column entrepreneur.

People who do not realize their potential through
some kind of productive work maystill be labeled as
gifted; but with qualifications. They are seen as gifted
individuals whose gifts somehow failed to materialize,
or stopped materializing at some point. Or these people
may ultimately be viewed as having been mislabeled.
From our point of view here, the critical issue is that
at sometime they were being labeled as gifted because
of their potential for producing something. They may
continue to be labeled as gifted so long as that potential
exists, realized or not. If they are viewed as having
utterly Jost that potential (e.g., through the results of
a stroke), they will probably no longerbe referred to as
gifted, except in the past tense. Oneis morelikely to say
of a brai 1-damaged physicist, for example, that “she was
a gifted shysicist, but. . .”.

In sur, to be labeled as gifted, a person must havethe
potential for productive work in some domain. People
without such potential, no matter how excellent they are
in some aspect or how rarethat aspectis, are not labeled
as gifted.

(4) The Demonstrability Criterion. The demonstrabil-
ity criterion states that the superiority of the individual
on the dimension(s) which determine giftedness must be
demonstrable through one or more tests that are valid
assessments.
The individual needsto be able to demonstrate, in one

way or another, that he or she really has the abilities or
achievements whichled to the judgmentof “giftedness”.
Simply claiming giftedness is not enough. Thus, a person
who scares poorly on all measures used in assessment,
and whois unable to demonstrate in any compelling
alternative way that he does indeed havespecialabilities,
will not be viewedasgifted.
The assessment instrument(s) used, however, must

be both valid and reliable. Consider the importance of
validity and reliability.

Validity means that each instrument is believed to
measure whatit 1s supposed to measure. If, for example,
a child presents a high score on a new intelligence test
that recuires only that the child dot 1’s, the result will
not be valid. Dotting is is not an acceptable measure
of intell.\gence. Or suppose that a job candidate gives
a brilliant job talk, suggesting unusual gifts both in
research and in presentation. But then, when asked

about the content of the talk, he is unable even to answer
the simplest of questions. Gradually, members of the
audience conclude that the job candidate was somehow
programmed,probablyby his advisor. In fact, he has no
idea of what he wastalking about. The job talk would
then be invalid as a measure of the candidate, because
it did not actually reflect his gifts (or lack thereof).

Validity is also critical in cases in which outside factors
are taken into account when judging responsibility
for a performance or demonstration of ability. For
example, personal background is sometimes taken into
account in interpreting what scores on an assessment
mean. Admissions and scholarship offices often consider
the kind of environment a person comes from in
making decisions about admissions and financial aid.
Two people with exactly the same demonstratedabilities
and achievements would very likely not be judged as
equal if one comes from aninner-city ghetto providing
virtually no opportunities, and the other hails from
a very wealthy, upper socio-economic class suburb
with practically unlimited opportunities. The extent to
which the two individuals may be treated differently is
a reflection of the view that identical scores on the same
assessments in fact do not necessarily mean the same
thing because of external factors.

Thevalidity issue has become extremely important in
recent years in the identification of intellectually gifted
schoolchildren. In the past, many schools were content
to use standardized intelligence tests, and perhaps
grades in school and scores on achievementtests, as
bases for identifying children as intellectually gifted. As
the focus of testing has been shifting more and more
toward an emphasis on performance- and product-based
assessment, however, some have questioned the valid-

ity of the traditional measures (e.g., Gardner, 1983;
Renzulli, 1986). Someone who would have beenlabeled
as gifted under traditional measures before might not
now be so labeled. The implicit theory of giftedness
may not have changed, but whatis considered valid as
a demonstration of giftedness may have.

Reliability of measurement implies that the same
person should receive the same score on a test time
after time undersimilar conditions. It guarantees against
strokes of luck or even a rare confluence of circum-
stances that leads to a high measurement of ability.
If an individual performs at a superior level on a
multiple-choice military entrance exam, but is never
able to repeat anything close to that performance, one
is likely to conclude that he simply had a lucky day.
Perhaps his guesses just happened to pay off that day.
Or perhaps the circumstances of testing were just right
and every possible factor that could work in his favor
did, somethingthat will never happen again.In thelatter
case, the test result might even have been valid for that
moment, but becausethe result is not replicable, he does
not meet the demonstrability criterion.

(5) The Value Criterion. The value criterion states
that for a person to be labeled as gifted, the per-
son must show superior performance in a dimension
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that is valued for that person by his or her soci-
ety.
The valuecriterion restricts the label of giftedness to

those who hold attributes that are valued as relevant
to giftedness. An academic considered to be brilliant
may publish papers prolifically, churning out a new
article every few months. These papers, however, are
rarely cited by other academics. They are being read,
but they are not causing any ripples in the surface
of the academic pond. Is she gifted? This professor
has a rare intelligence and knowledge which she has
devoted her life to developing. Certainly she is quite
productive. To the outside world she may appear
quite gifted. But a hallmark of the significance of an
academic journalarticle is its stimulating effect on other
researchers—does it spark fresh perspectives on their
own work,or open up newareasof inquiry? If not, then
the work maynot be valued bypeers, andin this case,
the academic will not be considered gifted by them.
The individual who is number 1 on the FBI’s most

wanted list might be superiorin one or more dimensions,
rare in his ability to perform certain malevolent acts,
and able to demonstrate his skills upon demand. He
may even be highly productive, if in a criminal way.
But because what he is so good at is not valued by
society at large, he is not likely to be labeled as gifted
by the American populace. Still, it is quite possible that
he would be labeled as gifted by a pack of thieves;
the pentagonal theory allows that what is prized as
a basis for giftedness may differ from one culture or
even subculture to another.

Somereaders will be uncomfortable with the relativ-
ism of this stance. Was Hitler gifted if neo-Nazis believe
him to have been? How aboutStalin? Is there not some
absolute moral basis for screening them out? And
what about changing esthetic tastes? We occasionally
look back and see cases of unappreciated giftedness.
Johannes Sebastian Bach was not viewed as eminently
gifted in his day, but now heis; manyartists only achieve
fame and recognition posthumously. Furthermore,there
are cases of people viewed asgifted in their time who
ultimately made little mark in history of their field; the
composerSalieri, for example. And whois qualified to
judge giftedness, anyway?

There is an answerto these problems, butit is not an
absolute one.
The pentagonal theory allowsusto say that people of

anotherplace or time haveerredin their evaluations of a
person’sgifts. If we do so, it is true that we are claiming
a privileged position with regard to the identification of
someone as gifted. We are arguing that our values are
right because those of certain others were wrong, or
because these others did not haveaccess to information
we now have.In either of these cases, we are claiming
the privilege of being in a superior position to judge.
What we must realize, of course, is that others may do
the same with respect to us in someothertimeor place.

Implicit theories by nature are relativistic; there is
never any guarantee that people’s personal values will
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match across time and space. But implicit theories, as
noted above, provide the best practical form or structure
by which to identify the gifted. For a judgment to occur
accordingto strict standards, one needs to add content
to implicit theories. This is the role of explicit theories,
considered next.

Alternative Views of Intelligence and Giftedness

The remainderof the chapteris divided into two major
parts. In the first, I will consider two main historical
traditions in the testing of intelligence, both in terms
of the theories of intelligence upon which muchlater
work wasbased,andin termsof the tests that emanated
from these theories. In the second part, I will consider
alternative metaphors of mind and how they have
influenced the testing of intelligence.

Historical Views of Intelligence and Giftedness

If current thinking aboutthe natureof intelligence owes
a debt to any scholars, the debt is to Sir Francis Galton
and to Alfred Binet. These two investigators—Galton
at the end of the nineteenth century and Binet at
the beginning of the twentieth century—have had a
profound impact on our thinking aboutintelligence,
an impact that carries down to the present day. Many
presentconflicts regarding the nature ofintelligence can
be traced to conflicts between Galton and Binet. To
understand contemporary thinking about and measure-
ment ofintelligence and giftedness, one needs to know
how Galton and Binet conceivedofintelligence.

Sir Francis Galton’s View ofIntelligence

GALTON’S THEORY

Galton (1883) believed two general qualities distin-
guished the more from thelessintellectually able. The
first was energy, or the capacity for labor. Galton
believed that intellectually gifted individuals in a vari-
ety of fields were characterized by remarkable levels
of energy. His second general quality was sensitivity.
Galton observed that the more sensitive the senses are
with respect to differences in luminescence, pitch, odor,
or whatever, the larger is the range of information on
which intelligence can act. Galton also believed that
intellectual gifts were inherited rather than environmen-
tally determined.

GALTON’S TESTS OF INTELLIGENCE

For seven years (1884-1890), Galton maintained an
anthropometric laboratory at the South Kensington
Museum in London where, for a small fee, visi-
tors could have themselves measured on a variety
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of psychophysical tests. One such test was weight
discrimination. The apparatus consisted of a number
of cases of cartridges, filled with alternative layers of
shot, wool, and wadding. Thecases wereall identical in
appearance, and differed only in their weights. Subjects
were tested by a sequencing task. They were given three
cases, and with their eyes closed, had to arrange them in
properorder of weight. The weights formed a geometric
series of heaviness, and the examinerrecordedthefinest
interval that an examinee could discriminate. Galton
suggested that similar geometric sequences could be
used for testing other senses, such as touch andtaste.
With tcuch, Galton proposed the use of wire-work
of varios degrees of fineness, whereas for taste, he
proposed the use of stock bottles of solutions of salt of
various strength. For olfaction, he suggested the use of
bottles of attar of rose in various degrees of dilution.
James McKean Cattell brought many of Galton’s ideas

across the Atlantic to the United States. Cattell (1890)
proposed a series of fifty psychophysical tests, such as
the greatest possible pressure one could achieve by
Squeezing one’s hand and the distance on the skin by
which two points must be separated in order for them
to be fel: as separate points. Thus, Cattell took Galton’s
theory and refined the measures that could be used to
assess intelligence, based on this theory.

Psychophysical tests find little or no place in modern-
day test: of intelligence as administered in schools and
in industry. The coup-de-grace was administered by
a studerit in Cattell’s own laboratory. Clark Wissler
(1901) }roposed that Cattell’s tests should correlate
both with each other and with external criteria of
academi.: success, such as grades in the undergradu-
ate program at Columbia University. Wissler found a
sample of Cattell’s tests to correlate with each other
only at the level that would be expected as a result
of a distribution corresponding to the laws of chance.
Moreover, he found that whereas students’ grades in
college «orrelated with each otherat a very high level,
they shewed only trivial correlations with the mental
tests of Cattell, as based on the work of Galton.
Wissler :oncluded that his tests told us nothing about
the general ability of college students, and indeed,
he intezpreted his results as casting doubt on the
notion that there even exists such a thing as general
intelligence. Ironically, the relative intellectual gifted-
ness of the students tested (Columbia was andstill
is a highly selective university) may have restricted
range and resulted in correlations lower than the true
ones.

Let us approach the Galtonian view from the
standpoint of the pentagonal implicit theory discussed
earlier. According to Galton’s theory, the excellence
and rarity criteria discussed earlier were in terms
of psychophysical skills. Demonstrability was easy:
Subjects took psychophysical tests that measured these
skills. Bat was Galton (and later Cattell) valuing the
kind of skill that would later give rise to intellectual
productivity (the two other criteria of the pentagonal

implicit theory)? Many people thought not, among them
Alfred Binet.

Alfred Binet’s View ofIntelligence

BINET’S THEORY

Binet and Simon (1916) theorized that intelligent
thought is composed of three distinct elements: dir-
ection, adaptation, and criticism. Direction consists of
knowing whathas to be done and howit is to be accom-
plished. When weare required to add two numbers,for
example, we give ourselves a series of instructions on
how to proceed, and these instructions form the direc-
tion of thought. The direction need not be conscious.
Adaptation refers to one’s selection and monitoring of
one’s strategy during the course of task performance.
Criticism, or control, is the ability to criticize one’s
own thoughts and actions. Binet and Simon (1916)
believed much of this ability to be exercised beneath
the consciouslevel. The above formulation should make
clear that, contrary to the contemporary conventional
wisdom, Binet was not atheoretical in his approach
to intelligence and its development. On the contrary,
he and Simon conceived of intelligence in ways that
were theoretically sophisticated—more so than much
of the work that followed theirs—and that resembled
in content much of the most recent thinking regarding
metacognitive information processing. Whatever may be
the distinction between the thinking of Binet and that of
Galton,it is not that Galton wastheoretically motivated
and that Binet was not. If anything, Binet had a more
well-developed theory of the nature of intelligence than
did Galton. Instead, the distinction was in the way
these scientists selected items for the tests that they
proposed to measureintelligence, and in the degree of
correspondence betweentheory andtest.

BINET’S TEST OF INTELLIGENCE

The Binet tests, as revised in the United States by
Lewis Terman, consisted of a variety of exercises that
measure higher order thinking abilities. For example,
at the two-year-old level, children might be required
to put circular, square, and triangular pieces into holes
on a board of appropriate shape, or to identify parts of
the body. At age eight, tests include defining words,
recognizing why each of a set of statements is foolish,
and requiring children to say how each of two objects
is the same as, and different from, the other. By age
fourteen, tests have become more complicated, and
include, beside vocabulary, tests such as reasoning,
requiring solution of arithmetic word problems, and
ingenuity, requiring individuals to indicate the series
of steps that could be used to pour a given amount of
water from one container to another.

Galton chosetest items so that they would correspond
quite closely to his theory of intelligence in terms of
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psychophysical ability. Binet chose items to measure the
judgmentalabilities upon which his theory focused, but
these items were also chosen so that they would differ-
entiate between the performanceofchildren of different
ages or mental capacities as well as be intercorrelated
with each otherat a reasonablelevel.

Binet’s tests were not as closely allied to his theory
as were Galton’s. Binet valued and sought excellence
and rarity in judgment. Although the items do measure
judgmentalabilities, the judgments that need to be made
are somewhatartificial, and are generally removed from
real-world judgmental tasks. At best, they mimic simple
school tasks, but they capture little of the richness of
the kinds of judgments we need to make when we make
important business or life decisions, such as whether
to buy a house or a car. Thus, the demonstrability of
judgment wasin relatively limited domain. Binet’s
theory was much closer in its conception to real-world
intelligence than was Galton’s. His test items, distant as
they were from real-world problem solving and decision
making,were better predictors of these things than were
Galton’s test items. But it wasn’t clear that people who
produced top-quality responses to his test items would
necessarily be those who produced top-quality work in
their lives outside a testing situation.

Modern Metaphorsand Their Implications for
Testing

In this section of the chapter, I consider various alter-
native modern metaphors of mind, and their impli-
cations for the testing of intelligence and giftedness.
I will consider seven metaphors: the geographic, the
computational, the biological, the epistemological, the
anthropological, the sociological, and the systems meta-
phors. Each views the mind in a different way, and has
somewhat different implications for how intelligence
should betested.
The important message in the consideration of these

metaphors is that intelligence tests are no more a
unitary phenomenonthanis intelligence itself. Boring’s
(1923) view that intelligence is what the tests test, an
operational view that has been oft-repeated since Boring
suggested it (e.g., Jensen, 1969), is meaningless. The
way in which intelligence is tested will depend upon
a theory of intelligence, and this theory will in turn
depend upon a metaphorical theory of mind. Boring’s
view of intelligence being what the tests test was
probably based on theories generated by the geographic
metaphor(i.e., a metaphorof intelligence as a map of
the mind). But there are alternative metaphors that can
generate theories and tests of intelligence, and none
of these metaphors is privileged with respect to the
others in terms of any kind of validity for the tests
so generated. Most tests have been based upon the
geographic metaphor, butthis is an historical accident
rather than a logical or psychological necessity. Any
metaphor is capable of generating theories and tests,
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and indeed, most have done so. Thus, the message of
the metaphorical approachis that our conceptualization
of intelligence needs to be broader than it has been, and
morereceptive to alternative viewpoints. The alternative
metaphors are not mutually exclusive, but rather, in
large part, complementary. They deal with different
aspects of intelligence, as seen from different points
of view. Metaphors are not right or wrong, but rather
more or less useful for a particular purpose. A full
understandingofintelligence needs to embrace multiple
metaphors.

Metaphors Viewing Intelligence as Internal to the
Individual

The Geographic Metaphor

The geographic metaphorviewsa theoryofintelligence
as providing a map of the mind. This view extends
back as least to Gall, perhaps the most famous of
phrenologists. Gall implemented the metaphorof a map
in a literal way, investigating the topographyofthe head.
The measureofintelligence, according to Gall, resides in
a person’s pattern of cranial bumps.
During the first half of the twentieth century, the

metaphor of intelligence as something to be mapped
dominated theory and research. However, the metaphor
of the map became more abstract, and less literal,
than it had been for Gall. The psychologist studying
intelligence was both an explorer and a cartographer,
seeking to chart the innermost regions of the mind.
Visual inspection and touching just would not do. The
psychologists needed tools such as factor analysis to
understand the mind’sstructure.

(GEOGRAPHIC THEORIES

Geographic theories of the mind are, for the most
part, factor based. They view intelligence in terms
of factors, which Vernon (1971) likened to lines of
longitude and latitude. The factors produce a space
that comprises the various mental abilities proposed to
constitute intelligence.
The earliest of the major geographic theories, that

proposed by Charles Spearman (1927), proposed a
“two-factor” theory of intelligence. The theory posits
a general factor, common to all tasks requiring intel-
ligence, and one specific factor unique to each type of
task. Godfrey Thomson (1939) later criticized Spear-
man’s theory, arguing that it was possible to have a
general factor in the absence of a general ability in
the head. To Thomson, g was nota Statistical reality
but a psychological artifact resulting from the workings
of an extremely large number of what Thomsoncalled
“bonds”, all of which are sampled simultaneously in
intellectual tasks.

Later, Thurstone (1938) proposed the theory of prim-
ary mental abilities, according to which intelligence
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comprises seven such abilities: verbal comprehension,
verbal ‘fluency, number, memory, perceptual speed,
inductive reasoning, and spatial visualization. Thurstone
was antagonistic to Spearman’s theory of g, because he
believe! that Spearman’s general factor was obtained
only because Spearmanfailed to rotate his factorial axes
upon olotaining an initial solution. Thurstone suggested
that the general factor was merely an epiphenomenonof
the correlations among the primary mentalabilities.

Some: of the more recent theories of intelligence based
on the ;eographic metaphor have beenhierarchical. For
example, Vernon (1971) proposed a hierarchical theory,
with g :t the top of the hierarchy and two major group
factors, verbal-educational ability and spatial-mechanical
ability, selow general ability. Cattell (1971) proposed a
theory similar to Vernon’s, although the theory is much
more detailed. The two abilities of greatest interest for
present»urposes are whatCattell referred to as crystallized
and fluid abilities. Crystallized ability is essentially the
accumulation of knowledge and skills throughout the
life course, whereasfluid ability is flexibility of thought
and ability to reason abstractly. Gustafsson (1984) has
used cciifirmatory factor analysis to study the model of
Cattell, and has cometo the conclusion that the general
factor of Spearmanis essentially identical to Cattell’s fluid
ability factor.
Not all recent theorists have taken the hierarchi-

cal approach. Guilford (1967; Guilford & Hoepfner,
1971) posited 120 distinct abilities (increased to 150
by Guilford, 1982), organized along three dimensions.
These climensions are operations, products, and con-
tents. s\s there are five operations, six products, and
four coritents, at least in an earlier version of the theory,
there are a total of 5 x 6 X 4 = 120 abilities.
Yet a different organization of abilities was proposed by

Guttman (1954), whose radex,or radial representation of
complexity model, consists of two parts. The first part is
what Guttman refers to as a simplex. If one imagines a
circle, than the simplex refers to the distance of a given
point (aility) from the center of the circle. The closer an
ability 1: to the center of the circle, the more centralit is
to hum:n intelligence. Thus, g could be viewed as being
at the center of the circle, whereas the more peripheral
abilities, such as perceptual speed, would be nearerto the
periphery of the circle. The second part of the radex is
called a circumplex. It refers to the angular orientation of
a given ability with respect to the circle. Thus, abilities are
viewed iis being arranged aroundthecircle, with abilities
that are: more highly related (correlated) nearer to each
otherin the circle. Snow, Kyllonen, and Marshalek (1984)
have us:d non-metric multidimensionalscaling in order to
demonstrate that the Thurstonian primary mental abilities
can actually be mappedinto a radex.

GEOGI:APHIC TESTS

Intelligence testing has been dominated almost exclu-
sively bthe geographic metaphor. Indeed, intelligence
testing nd the main methodology through which the

geographic metaphor has been operationalized—factor
analysis—grew up handin hand. Notonlyis it difficult,
historically, to separate testing from the geographic
metaphor, but for many if not most of the people
who dotesting, there is no other way with which they
are familiar. The goal of testing, for these people, is
to obtain one or more scores corresponding to levels
of ability with respect to each of the regions of the
mind posited by a given theory, whether it is just a
single region or multiple regions. Even those who do
not subscribe to the geographic metaphor often end up
using tests generated under the geographic metaphoras
the criterion by which thevalidity of their tests will be
judged.

Although geographically-based tests bear some re-
semblance to each other, the content of a given test
will depend on the theory from whichit is derived. For
example, tests based upon Spearman’s (1927) notion
of g tend to measure what Spearman (1923) called
“apprehension of experience”, “eduction of relations”,
and “eduction of correlates”. In more modern terms,
these might be called encoding of stimuli, inference of
relations, and application of relations. They tend to be
measured bytest items such as analogies, numberseries,
classifications, and matrix problems. Frequently,figural
(abstract) contentis used in order to minimize effects of
knowledge. Tests based on Thurstone’s (1938) theory,
including Thurstone and Thurstone’s (1962) own test
of primary mental abilities, measure skills relevant to
each of the seven posited abilities, such as vocabulary
(verbal comprehension), mathematical computation in
problem solving (number), and mental rotation (spatial
visualization). Consistent with the notions of Gustafsson
(1984), tests based upon Cattell’s (1971) notion of fluid
ability tend to look very similar to tests of Spearman’s
g, including Cattell and Cattell’s (1963) own test. Tests
that measure crystallized ability as well, such as the
Stanford-Binet or Wechsler, are likely to be more
heavily loaded with items measuring vocabulary and
general information.

In terms of the pentagonal implicit theory, geographic
tests value the kinds of abilities emphasized by Binet,
including judgment, reasoning, and problem-solving
abilities. Excellence and rarity are measured by Binet
types of items, with the exact items used determined by
the theory. I would argue that there are good reasons
for valuing abilities and having tests based on metaphors
other than the geographic one.

First, it is not clear that the tests generated under the
geographic metaphorreally should serve as the standard
against which other tests are measured. The fact that
such tests have beenin existence for a numberof years
does notin itself make them (orthe) viable standard.
Second, new tests might provide an operational basis
for expanding our concept of intelligence—for valuing
other abilities that might lead to greater productivity in
a variety of domains. To the extent that the tests do
not correlate highly with conventional ones, we need
at least to be opento the possibility that the new tests
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are measuring an aspect ofintelligence that the old ones
do not measure. There may bekinds of giftedness that
conventionaltests do notidentify.

Third, new tests can give us kinds of information
that are not yielded by conventional psychometrictests,
regardless of the correlation of the new tests with
the conventional ones. They cannot only give us new
information, but can help us conceive of individual
people’s intelligence in new ways. Let us therefore
consider other metaphors, and both the theories and
tests that they have generated.

The Computational Metaphor

During the last decade, the predominant metaphor
for studying intelligence has probably been that of
the computer program. Researchers have sought to
understand intelligence in terms of the information
processing that people do when they think intelli-
gently. Information-processing investigators have varied
primarily in terms of the complexity of the processes they
have sought to study. They have taken rather widely
differing approaches.

Computational theorists tend to be highly critical of
geographic approaches and especially of the individual
whois seen as the originator of the geographic approach,
Charles Spearman. It is therefore ironic, as few

computationaltheorists realize, that the computational
approachtointelligence, like the geographic one, dates
back to none other than Charles Spearman.

COMPUTATIONAL THEORIES

Spearman (1923) proposed what he believed to be
three fundamental qualitative principles of cognition
(mentioned earlier). These principles—apprehension of
experience, eduction of relations, and eduction of cor-

relates—are mental processes that Spearmanbelieved to
be components of generalintelligence. Programs devised
under the bannerofartificial intelligence have used these
processes heavily, and in some cases have even been
built around these processes (e.g., Evans, 1968).

Historically, the greatest impetus for the compu-
tational approach to understandingintelligence can be
traced to the pioneering work of Newell, Shaw, and
Simon (1958) and others who constructed computer
programsthat could perform “intelligently”. These Al
programs are summarized in books such as Boden
(1977) and Stillings et al. (1987), and will not be
reviewed here. Rather, I will concentrate on more
recent human-experimental work that has had more
direct implications for the testing of intelligence.

Hunt, Frost, and Lunneborg (1973) suggested that
one way to understand intelligence would be to test
subjects in their ability to perform tasks that contem-
porary cognitive psychologists believe measure basic
human information-processing ability. The proximal
goal in this research would be to estimate parameters
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(characteristic quantities) representing the durations
of performance for information-processing components
constituting each task, and thento investigate the extent
to which these components correlate across subjects with
each other and with scores on measures commonly
believed to assess intelligence. Sternberg (1977) later
expanded uponthislogic in his approach called “compo-
nential analysis”. The overall purpose of componential
analysis is to identify the component mental operations
underlying a series of related information-processing
tasks and to discover the organization of these com-
ponent operations in terms of their relationships both
to each other and to higher order constellations of
mental abilities. The fundamental unit of analysis in
componential analysis is the component, which is an
elementary information process that operates upon
internal representations of objects or symbols (see also
Newell & Simon, 1972). The components maytranslate
a sensory input into a conceptual representation, trans-
form one conceptual representation into another, or
translate a conceptual representation into a motor out-
put. Componential analysis can be used to decompose
task performanceinto (a) the componentprocessesthat
combineto produceit, and (b) the strategies into which
these componentprocesses integrate themselves. Using
componential analysis, the investigator can determine
the length of time a given person spends on each
mental process and the susceptibility of the process to
an error.

Various information-processing theories of intelli-
gence have been proposed, based on the computational
metaphor. Brown (1978; Brown & Campione, 1978)
has divided processes of cognition into two kinds:
metacognitive processes, which are executive skills
used to control one’s information processing; and
cognitive processes, which are nonexecutive skills used
to implement task strategies. She suggests that five
metacognitive processes are of particular importance:
planning one’s next move and executing a strategy,
monitoring the effectiveness of individual steps in
a strategy, testing one’s strategy as one performs
it, revising one’s strategy as the need arises, and
evaluating one’s strategy in order to determine its
effectiveness.

Sternberg (1980) distinguishes among metacompo-
nents, which are similar to Brown’s metacognitive
processes, performance components, and knowledge-
acquisition components. Thus, Brown’s cognitive pro-
cesses are subdivided into two categories in Sternberg’s
theory. Whereas performance components are lower
order processes used in the execution of various
strategies for task performance, knowledge-acquisition
components are processes involved in learning new
information and storing it in memory.
Hunt (1980) has distinguished between mechanical

processesthat are relatively content-free and processes
that are more knowledge-based. Hunt has emphasized
mechanistic processes as, in many cases, being rather
general across information-processing tasks.
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Baron (1985) has proposed a theory ofintelligence

whereby rational thinking is the cornerstone of intelli-

gence. [3aron definesintelligence as the set of properties

that make for effectiveness, regardless of the environ-

ment a person is in. Although intelligence is based on

rational thinking, it goes beyond rational thinking in

includi:ig personal endowments such as capacities of

knowle-ige that can lead to success.

COGNITIVE TESTS

Comutationally based tests, regardless of their

particular content, give information that is quite

different in kind from the information obtained from

geographically-based tests. Typical information yielded

by such computational tests would be the processes used

to solve: problems; the strategy or strategies into which

these processes are combined; the amountoftime spent

on each process, and, in some cases, the susceptibility

of each process to errors; and also, in some cases,

the form of representation of information in the mind

(see, e.g., Hunt, Lunneborg, & Lewis, 1975; Sternberg

& Gardner, 1982). Geographically-based tests do not

give u: these kinds of information, except perhaps in

a confceundedfashion. Indeed, psychometric factors are

often «a combination of process and content that makes

it difficult to separate the effects of the two. In this

view, = gifted individual may be gifted in one or more

of seviral aspects of information processing: strategy

selection, speed of strategy execution, formation of
effectii‘e mental representations, and so on.

Thetasks that are used in the computational approach

depen«! upon the particular computational theory under
consideration. Jensen (1982), for example, emphasizes
very low levels of information processing in attempt-
ing to understand the computational bases of intelli-
gence. Hewill typically present subjects with a choice
reaction-time task, which requires subjects to select
among: various buttons upon the presentation of the
choice stimulus. Jensen is a believer in the notion that
intelligence largely derives from sheer mental speed, and
his use of relatively simply tasks reflects this theoretical
disposition. Hunt (1978) uses somewhat more complex
tasks, believing that intelligence involves more complex
operations. For example, he relates verbalability to the
speed of retrieval of lexical information from long-term
memory. In order to measure this speed, he uses tasks
such ass the Posner and Mitchell (1967) Letter-Matching
task, in which subjects are asked to state as quickly
as possible whether the letters in a pair such as “A
a” coristitute a physical match (which they don’t) or
(in another condition) a name match (which they do).
As a measure of speed of memory scanning, Huntuses
the S. Sternberg (1969) memory-scanningtask, in which
subjec:s are askedto state as quickly as possible whether
a target digit or letter, such as 5, appearedin a previously
memcized set of digits or letters, such as 3 6 5 2. Indi-
vidual; are usually tested in these situations either via
a tachistoscope (a machine that provides rapid stimulus

exposures) or a computer terminal, and the principal

dependent measureofinterest is response time.

Sternberg (1977; see also Sternberg, 1983) has used

more complex tasks to measure intelligence (see also

Simon, 1976). Indeed, the tasks are generally those

that are found on conventional psychometric intel-

ligence tests, such as analogies, series completions,

classifications, and syllogisms of various kinds. In his

information-processing work, Sternberg emphasized the

difference from the geographic approachnotin the tests

used, but in the way in which test performance was

analyzed. Thus, the computational approaches have

in common notany oneparticular content that might

appear on the tests, but rather their allegiance to

understanding the computational processes involved
in intelligence—how a person processes a problem
requiring intelligence, from when she first sees that
problem to the time that she reachesa solution.

In terms of the pentagonal implicit theory, compu-
tational tests value quality of information processing,
and not just the products of such processing. Excellence
and rarity are assessed in terms of aspects of processing
(such as speed of strategy selection) rather than in terms
of products of various kinds of judgments. Quality of
information processing is demonstrated through measure-
ment of speed and profiles of errors in various kinds of
information-processing tasks, which tend to be simpler
than those found in geographically-based tests. Because
of the simplicity of many of these tasks, productivity on the
tasks may be even less related to everyday performance
than is the case for the geographically based measures.

The Biological Metaphor

The biological metaphor provides a basis for understand-
ing intelligence by studying the brain and the operation
of the central nervous system. It is the most reductionist
of the various metaphors, in that one seeks understanding
of intelligence directly in terms of biological function,
rather than indirectly through molar levels of proces-
sing. According to these views, the gifted individual is
biologically superior to others. However, I will argue
that the inferences that can be made from the biological
approach, both aboutintelligence in general and about
giftedness in particular, are often as indirect and even,
at times, more indirect than are the inferences that are
made from alternative approaches. Although adherents
to the biological metaphor have in commontheirinterest
in studying intelligence in terms of the brain and central
nervoussystem,they differ fairly widely in the approaches
they take for studyingintelligence.

BIOLOGICAL THEORIES

Biological approaches are of three main kinds:
neuropsychological approaches, which seek to under-
stand intelligence in terms of the size and struc-
ture of the brain; electrophysiological approaches,

193



R. J. Sternberg

 

which seek understanding of intelligence in terms of
electroencephalographic measurement; and blood-flow
approaches, which seek to understand intelligence in
termsof the flow ofbloodto variousportions of the brain
during thinking.I will consider each of these approaches
briefly in turn.

Neuropsychological approaches to intelligence are
often traced back to Hippocrates, who in the fifth
century BC suggested that the brain might be the
basis of human intelligence. In more recent times,
one of the earlier general theories of brain function
was proposed by Halstead (1951). He suggested four
biologically-based abilities: the integrative field factor
(C), the abstraction factor (A), the powerfactor (P),
and the directional factor (D). Moreinfluentialin recent
times has been Hebb’s (1949) theory. Hebb proposed
the concept of the cell assembly. Repeated stimulation
of specific receptors slowly leads to the formation of an
assembly of cells in the association area of the brain.
These cells can act briefly as a closed system after
stimulation is stopped. Hebb assumes that the process
accompanying synaptic activity makes the synapse more
readily traversed. Any two cells or systems of cells
repeatedly active at the same time tend to become
associated.If collections of cells becomeassociated, they
form cell assemblies. An individualcell or other unit of
transmission mayenter into more than one assemblyat
different times. Moreover, over time, it may enter into
new cell assemblies or drop out of old ones. Thecell
assembly acts on an all-or-nonebasis. In other words,
it fires or it does not. Hebb uses the conceptofa cell
assembly to account for many different psychological
phenomenon, amongwhichis intelligence.

Anothertheory that has had great impactonthefield
of intelligence research and testing has been that of a
Russian psychologist, Alexander Luria (1973, 1980).
Luria believed that the brain is a highly differenti-
ated system whose parts are responsible for different
aspects of a unified whole. In other words, separate
cortical regions act together to produce thought and
action of various kinds. Luria (1980) suggested that the
brain comprises three main units. The first, a unit of
arousal, includes the brain stem and midbrainstructures.
Included within this first unit are the medulla, reticular
activating system, pons, thalamus, and hypothalamus.
The second unit of the brain is a sensory-input unit,
which includes the temporal, parietal, and occipital
lobes. The third unit includes the frontal cortex, which
is involved in organization and planning.
Some of the most interesting theorizing within the

neuropsychological approach has been done by those
who study hemispheric specialization. This work goes
back to Marc Dax, an obscure country doctorin France,
whoin 1836 presenteda little-noticed paper to a medical
society meeting in Montpelier. Dax had treated a
numberof patients suffering from a loss of speech as
a result of brain damage. He noticed the connection
between lose of speech (aphasia) and the side of the
brain in which damage had occurred. Indeed, having
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Studied more than forty patients with aphasia, Dax
noticed that in every case there had been damage to
the left hemisphere of the brain. The paper aroused
no interest. In more recent times, the father of split-
brain research has been Roger Sperry, who has argued
that each hemisphere behavesin many respects like a
Separate brain (e.g., Sperry, 1961). It would be hard
to overstate the contribution of Sperry to modern
split-brain research, especially because so many of the
people workingin the area have been graduate students
of Sperry or have workedat one time or anotherin his
laboratory.
Although there are arguments as to the exact func-

tioning of each hemisphere, it is generally agreed that
visual and spatial functions are primarily localized in
the right hemisphere, and language functions in the
left. One of the most interesting experiments demon-
Strating this localization was doneby Jerre Levy and her
colleagues (Levy, Trevarthen, & Sperry, 1972). They
showed that whensplit-brain patients (those with their
corpus callosum severed) are shown so-called chimeric
faces—tfaces that have one appearancein theleft half
and another appearance in the right half—they are
unaware that the information in the two halves of
the picture conflicts. When asked to respond vocally
to what they see, they choose the picture from the
right-field half of the chimeric stimulus, becausetheleft
hemisphere controls language processing and controls
the body contralaterally. But when asked to point,
subjects choose pictures from theleft-field, indicating
right-hemispheric control of their movement. In other
words,the task that the subjects are asked to perform is
crucial in determining whatface the subject will believe
him orherself to have seen.

Gazzaniga (1985) has argued that the brain is organ-
ized modularly, into relatively independently function-
ing units that work in parallel. His view is in the Spirit
of present connectionists models of human performance
(McClelland & Rumelhart, 1986). There exist many
discrete units of the mind, each operating relatively
independent of the others. Moreover, many of these
modules operate at a level that is not conscious. They
operate in parallel to our conscious thought, and con-
tribute to conscious processing in identifiable ways. In
particular, the left hemisphere assigns interpretations
to the processing of these modules. Thus, the left
hemisphere may perceive the individual operating in
a way that doesn’t make any particular sense orthatis
not particularly understandable, andits job is to assign
some meaningto that behavior. This view is also largely
consistent with that of Fodor (1983), who also believes
that information processing is largely determined by
independent modules operating in parallel.
A very different biological approach is the elec-

trophysiological one. Early studies tended to use
electroencephalogram (EEG) measurements. The idea
was to relate patterns of EEG activity to intelligence
or other cognitive functions. For example, Galin and
Ornstein (1972) showed a link between amount of EEG
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activity in each of the hemispheres andthe type oftasks

performed by a subject. In particular, they found that

the ratio of right to left hemisphere EEG processing was

greater in verbal than in spatial tasks. This pattern of

results might seem to be the opposite of what would be

expected. However, Galin and Ornstein were measuring

alpha activity, which tends to be associated with the

brain at rest. Therefore, higher ratio indicates less

active processing by the hemisphere of the brain being

measuredat a given time.
Some of the most interesting electrophysiological

work nas been done by Emanuel Donchin and his

colleagues at the University ofIllinois. Muchof this work

has utilized the P-300 wave form. The label P-300 refers

to a positive componentof evoked potentials that has a

latency of anywhere from 300 to 900 milliseconds after

the presentation of a stimulus. P-300 has been linked

to processes of stimulus identification and classification

(McCarthy & Donchin, 1981). The amplitude of P-300

seems“0 reflect the allocation of cognitive resources to

a giver! task. P-300 seemsto be stronger, the greater the
amount of surprise that a subject experiencesasa result
of the presentation of the stimulus.

Schafer (1982) has suggested that a tendency to show
a large P-300 response to surprising stimuli may be an
individual-differences variable. Schafer believes that a
functionally efficient brain leaves fewer neurons to
process a stimulus that is familiar and more to process
a stimulus that is novel or unfamiliar. In other words,

according to Schafer, moreintelligent individuals should
show a greater P-300 response to novel stimuli than
would less intelligent ones. At the same time, more
intelligent individuals should show smaller P-300 to
expected stimuli than shouldless intelligent ones.
Hendrickson and Hendrickson (1980) have conducted

a program of theory and research attempting to link
electrophysiological responses to observedintelligence.
Their measurements are obtained while the subjectis at
rest. Their basic theory suggests that errors can occurin
the passage of information through the cerebral cortex.

Theseerrors are alleged to be responsible for variability
in evcked potentials. Thus, it would follow that indi-
viduals with normal circuitry that conveys information
accurately will form correct and accessible memories
more quickly than individuals with “noisy circuits”,
who will make errors in transmission. Moreover, the

Hendricksons have suggested that individuals with low
IQs will have noisy channels of information processing.
Whenevokedpotentials are averaged out, the potentials
will have a smoother appearance (because of averaging
over the noise) than those producedbyindividuals with
more <onsistent and less noisy channels.
The third of the biological approachesrelates cerebral

blood flow to intelligence. The idea is that blood
goes {0 portions of the brain that are being used
in the processing of a task. It is possible to use
radiozictive traces that are inhaled in order to monitor
flow c* blood during information processing. Using this
approich, one could monitor blood flow as a function

of the task being performed and whois performing

it.

BIOLOGICAL TESTS

Biologically-based tests provide information that is
different in kind from either geographically-based or
computationally-based ones. Biological tests may indi-
cate specific neuropsychological deficits, patterns of
hemispheric specialization, performances of different
regions of the brain, or in the case of evoked-potential
measurement, patterns of brain waves. The interpret-
ability of this information, as in the case of any test
information, will depend upon the quality of the theory
upon whichthe test is based. But biologically-based tests
are, for the most part, the only ones that really map onto
brain functioning, whether directly or indirectly.

Halstead constructed a test of functioning based upon
his theory, and more recently, J. P. Das and Jack
Naglieri have been working on a test based on Luria’s
theory. Das and his colleagues have constructed an
impressive array of tests that measureall three aspectsof
functioning in Luria’s theory, namely, attention-arousal,
planning, and mode of processing. With respect to
the last, Das’s tests measure both simultaneous and
successive processing. Simultaneous processing refers to
the parallel processing of multiple chunksof information
at a time. Successive or sequential processing refers to
serial processing of chunksof information, one following
the other. Tests such as Raven Matrices and Gestalt Clo-
sure would measure simultaneous processing, whereas
serial-recall tests would measure successive processing.
Das and Naglieri are not the first to construct a test

based on Luria’s theory. Two other such tests are
the Luria-Nebraska Neuropsychology Battery (LNNB)
(Golden, 1981) and the Kaufman Assessment Battery
for Children (K-ABC) (Kaufman & Kaufman, 1983).
This latter test does not measure the attention-arousal
and planning function separately, but it does measure
simultaneous and successive processing and provides
separate scores for each. I have reviewedthis test else-
where in somedetail (Sternberg, 1985). The K-ABCalso
has a separate achievement section, whichis similar to
what one wouldfind on othertests of verbalintelligence,
such as the Stanford-Binet.

Measurementof evokedpotentials has been especially
popular among adherents to the biological metaphor
who are interested in testing. For example, Schafer
reported a correlation of 0.82 between an individual-
differences measure of evoked potential and IQ. In
line with his theory, the higher the IQ, the greater
the difference in evoked potential amplitude between
expected and unexpected stimuli. This result suggests
that more intelligent individuals are more flexible in
responding to novel stimuli than are less intelligent
individuals. The Hendricksons (1980) have published
pictures of what they reported to be typical wave forms
for subjects with high and low IQ. The wave formsfor
subjects with high IQs are more complex than the wave
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forms for subjects with low IQs, consistent with their
theory. The Hendricksons used a string to measure the
length of the wave formsover a given period of time, on
the view that greater string length would reflect greater
complexity in the wave form and hence higher IQ.
Somewhatoddly, given the reliabilities of the measures,
they obtained a correlation of 0.83 between an evoked
potential measure and scores on the Wechsler Adult
Intelligence Scale. A replication of this study has been
reported by Blinkhorn and Hendrickson (1982), using
Raven’s Advanced Progressive Matrices as well as a
variety of verbal intelligence tests. In this study the
correlation was 0.84, corrected for restriction of range.
Thesecorrelationsare so high asto betroubling to some,
myself included.
Blood flow has also been used in the measurementof

intelligence (see Horn, 1986). It is actually possible to
relate blood flow to different regions of the brain for
tasks requiring crystallized versus fluid abilities. This
approach is more direct than the evoked-potentials
approach, because it is possible to determine in just
whatportion of the brain processing is taking place.
The biological metaphors have generated a substantial

amount of research relating functioning of the brain
to cognition, in general, and to intelligence, in par-
ticular. The relation between biological measures and
psychometrically assessed intelligence is by no means
straightforward. For example, what does it mean to
show a relationship between average evoked potentials
and psychometrically-derived intelligence test scores?
Do the evoked potentials somehow cause intelligent
cognition? Or equally plausibly, does intelligent cogni-
tion lead to certain patterns of evoked potentials? Or
do both intelligent information processing and evoked
potentials depend on someaspect of the brain, whether
conceived biologically or cognitively? As onereflects on
the correlation, one is reminded ofthe rule one learnsin
school that one cannotinfer causation from correlation.

Despite the striking magnitude of some of the cor-
relations, we are a long way from understanding the
neural mechanisms that are actually responsible for
them. Indeed,it is possible that when given instructions
simply to sit and not perform any particular task, the
more intelligent subjects may be busy thinking about
issues that are on their minds, whereasthelessintelligent
subjects may beless likely to be thinking in this way,
or at all! This difference might generate a correla-
tion. Indeed, the evidence suggests that the correlation
between evoked-potential measures and conventional
intellectual measures goes down as subjects perform
more and more complex tasks. In other words, when
subjects are actually doing a complex task, one no
longer obtains so easily a correlation between average
evoked potentials and scores on thattest. I believe that
biologically-based measures have a bright future, but
we need to avoid jumping to premature, and often
reductionist conclusions. At the present time, biologi-
cal approaches provide another means for obtaining
dependent measures. They do not provide a means
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that is somehowprivileged with respect to every other
kind of measure. Returning to the pentagonal implicit
theory, we find that what is valued by biological tests
are excellence and rarity of various forms of psycho-
physiological functioning, demonstrability via means
such as evoked-potential wave formsthat are complex,
or increased P-300 amplitude in the face of novel
stimuli. The geographic tests emphasized products, the
computationaltests, the presumed processes underlying
these products, and the biological tests, the presumed
brain activity underlying the processes. Thus, each
approach goes one step further back down the actual
productive behavior in everyday life. Indeed, in many
of the biologicaltests, the test-taker produces nothing at
all! A measurement may be made while the individualis
at rest, as in the case of the evoked-potential studies.

The Epistemological Metaphor

The epistemological metaphor drawsvery heavily upon
philosophy,andespecially the philosophy of knowledge,
for its conceptualization ofintelligence. Epistemological
theorists, influenced heavily by Jean Piaget, tend to be
developmentalin the range of issues they consider.

EPISTEMOLOGICAL THEORY

Piaget (1952) thought there were two interrelated
aspects of intelligence: its function and its structure.
Piaget, a biologist by training, saw the function of
intelligence to be no different from the function of
other biological activities. That function is adaptation,
which includes assimilating the environment to one’s
own structures (be they physiological or cognitive)
and accommodating one’s structures to encompass new
aspects of the environment.

Piaget further proposed that the internal organiza-
tional structures of intelligence and how intelligence
will be manifested differ with age. It is obvious that
an adult does not deal with the world in the same way
as does a neonate. For example, the infant typically acts
on his or her environment via sensory-motorstructures
and,thus,is limited to the apparent, physical world. The
adult, on the other hand,is capable of abstract thought
and, thus, is free to explore the world of possibility.
Much of Piaget’s research was a logical and philo-
sophical exploration of how knowledgestructures might
develop from primitive to sophisticated forms. Guided
by his interest in epistemology and his observations
of children’s behavior, Piaget divided the intellectual
developmentof the individual into discrete, qualitative
Stages. As the child progresses from onestage to the
next, the cognitive structures of the preceding stage
are reorganized and extended to form the underlying
structures of the equilibrium characterizing the next
stage (Piaget & Inhelder, 1969).

In Piaget’s theory, there are four main stages. The
first stage is the sensory-motor one, which occupies
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Formal-operational children will generate all possible
permutations by systematically varying the positions of
items in the array.
The epistemological approach provides a fourth kind

of theoretical framework for assessing intelligence. The
scoring of epistemologically-based tests is theory-based,
and relates to developmental stages in a child’s mental
growth. Note that one is asking different kinds of questions
about mental functioning than would be asked in typical
tests. Here one is attempting to assess stages of the
development of schemasfor organizing the world, rather
than seeking to assess how one child compares to another
of the same age. As has beentrue with each approach,the
epistemological approach provides a unique perspective on
the individual’s intellect, with this perspective determining
both the kinds of questions one would ask and the wayin
which responses to the questions would be scored.

In terms of the pentagonal implicit theory, the epis-
temological approach shifts the valuing criterion more
toward competence, especially logical competence, and
more away from that performance emphasized by the
other approaches. Excellence and rarity are largely
demonstrated through performanceon logic-basedtasks.
Whereas psychometric tests have more of an inductive
character, many Piagetian ones have moreof a logical-
deductive character. There is more of a productive
orientation on these tasks than on some of the oth-
ers we have considered. The problems require more
thought, say, than is required in some of the simple
information-processing tasks. The problems, however,
are still not those encountered in everydaylife.

Metaphors ViewingIntelligence as External to the
Individual

The Anthropological Metaphor

The basic idea of the anthropological metaphoris what
Irvine and Berry (1988) refer to as the law of cultural
differentiation. It is based on a statement by Ferguson
(1954): “Cultural factors prescribe what shall be learned
and at what age; consequently different cultural envi-
ronmentslead to the developmentof different patterns
of ability” (p. 121).

ANTHROPOLOGICAL THEORIES

Anthropologically-oriented psychologists differ in the
extent to which they believe that culture affects the
nature of intelligence. There are four positions of
varying degrees of extremity, each of which will be
considered in turn.
The most extreme position, radical cultural relativism

(Berry, 1974), entails the rejection of assumed psycho-
logical universals across cultural systems, and requires
the generation from within each cultural system of any
behavior conceptthat is to be applied to it. Specifically,
for the concept of intelligence, this position requires
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that indigenous notions of cognitive competence be
the sole basis for the generation of cross-culturally
valid descriptions and assessmentsof cognitive capacity.
According to this view, a person who is gifted in one
culture mayliterally be an idiot in anotherone.

In this approach, it is essential to understand how
context shapes intelligence. Berry and Irvine (1986)
have described four levels of context that can affect
intelligence and the way it is evaluated. At the high-
est level is ecological context. This kind of context
comprises all of the permanent or almost permanent
characteristics that provide the back-drop of human
action. It is the natural cultural habitat in which a
personlives. A second kind of context is the experiential
context, or the pattern of recurrent experiences within
the ecological context that providesthe basis for learning
and development. Whencross-cultural psychologists try
to determine independentvariables that affect behavior
in a particular habitat, they are usually dealing with the
level of experiential context. A third kind of contextis
the performance context, whichis itself nested under the
two kinds described above. This context comprises the
limited set of environmental circumstances that account
for particular behaviors at specific points in space and
time. Finally, nested under the above three levels
of context is the experimental context. This context
comprises environmental characteristics manipulated by
psychologists and others to elicit particular responses
or test scores. Although this context should be nested
within the three described above, it often is not, in
which case the experimental context will not represent
appropriately the conditions under which a givenset of
people lives.
A less extreme form of anthropological theorizing is

what might be called conditional comparativism. Those
who adhere to this point of view believe it is possible
to do some kind of conditional comparison in which
an investigator sees how different cultures organize
experience to deal with a single activity such as writing,
reading, or computing. This comparison is possible,
however, only if the investigatoris in a position to assert
that performance of a task or tasks underinvestigation
is an achievementthatis attained in every culture being
compared.

This is the view taken by, amongothers, Michael Cole
and his colleagues in the Laboratory of Comparative
Human Cognition (1982). Cole and his colleaguesassert
that the radical cultural-relativists’ position does not take
into account the fact that cultures interact. They assume
that learning is context-specific, and the context-specific
intellectual achievements are the primary basis for
intellectual development. They state specifically that
they do not deny the existence of any intercontextual
generality of behavior. But they further state that such
intercontextual generality is a secondary phenomenon,
and onein whichthe cultural organization of experience
plays a major role. The idea in this view is that each
experience within a cultural context can be linked
to a specific task performance. There is no central
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and Vygotsky were both interactionists, they were
interactionists who believed that individual intelligence
started at essentially opposite points. Piaget believed
that intelligence matured from the inside, and directed
itself outward. Vygotsky, in contrast, believed that
intelligence beginsin the social environment, anddirects
itself inward. The processof the direction ofintelligence

- from the outside to the inside is what Vygotsky refers to
as internalization.

Internalization is the internal reconstruction of an
external operation. The basic notion is that we observe
those in the social environment around us acting in
certain ways, and weinternalize their actions so they
become 1 part of ourselves. For example, we might
learn how to teach young children by watching how
our parents teach us; or we might learn how to speak
or ride a bicycle or even read a book by watching how
others doit. Internalization does not occur, for the most
part, simoly as the result of mimicry of a single action.
Rather, it is a process that continues over time. First,
the action may be perfectly imitated, or its meaning
not quite understood. Moreover, even after an action
is internalized,its linkage to other internal acts may take
quite some time. Some functions are neverinternalized:
They remain forever as external signs. According to
Vygotsky, the internalization of socially based and
historically developed activities is what distinguishes
humans{rom animals.

Perhay:s Vygotsky’s most exciting contribution to the
psycholozy of intelligence is his notion of the zone
of proximal (or potential) development. Consider a
situation posed by Vygotsky.
Take two children whose chronological age is ten

years anc! whose mentalage is eight years. Ask whether
one can characterize them as being of the same age
mentally. On the face of it, of course, one can. But
this means that both children can deal with tasks
up to the degree of difficulty characterized by what
eight-year-olds can typically do. One could say that the
actual developmental level of the two children is the
same. Buit, Vygotsky asked, can one thereby ascertain
that the subsequent course of their mental development
and their school learning will be the same, because
both depend on their intellect? Naturally, there are
nonintellectual factors that may influence their school
learning or their mental development. But for the time
being, consider these nonintellectual factors as being
comparable for the two children. Most people would
assume that one could make comparable predictions
about each of the children, and indeed, the whole
predictive use of intelligence tests in the United States
is based on this assumption. Vygotsky argues that this
view is incorrect.
Suppose that a teacher-examiner provides guided

assistance to each of the two children in order to help
them solve a given problem.It turns out that, with this
guided assistance,the first child can deal with problems
up to thelevel of a twelve-year-old, whereas the second
child can only deal with problems up to the level of a

nine-year-old. Would westill want to conclude that the
two children are mentally the same? Vygotsky suggests
that we would not, for the first child has been shown to
be better able to profit from instruction than the second
child. Hence, it is reasonable to suppose that with regard
to future as opposed to past development,thefirst child
is superior to the second child and hasa better prognosis.
The difference between mental age twelve and mental
age eight, for the first child, and between mental age
nine and mental age eight, for the second child, is what
Vygotsky refers to as the zone of proximal development.
It is the distance between the actual developmentallevel
as determined by independent problem solving and the
level of potential development as determined through
problem solving under adult guidanceorin collaboration
with more capable peers. According to Vygotsky, there
may be many gifted children who are notso identified
because, although they have the potential, they have yet
to realize it.
Another sociological theorist is Reuven Feuerstein,

whose basic premise is that intelligence is modifiable.
The key concept in Feuerstein’s conception of intelli-
gence and its development is mediated learning experi-
ence (Feuerstein, 1980). Mediated learning experience
is

the way in which stimuli emitted by the environ-
ment are transformed by a “mediating” agent,
usually a parent, sibling, or other caregiver. This
mediating agent, guided by his intentions, culture,
and emotional investment, selects and organizes
the world of stimuli for the child. The mediator
selects stimuli that are most appropriate and then
frames, filters, and schedules them; he determines
the appearance or disappearance of certain stimuli
and ignores others. Through this process of media-
tion, the cognitive structure of the child is affected.
The child acquires behavior patterns and learning
sets, which in turn become important ingredients
of his capacity to become modified through direct
exposureto stimuli (Feuerstein, 1980, p. 16).

Feuerstein believes that mediated learning experi-
ence can occur either through the intervention of a
particular individual, such as the parent, or through
general cultural transmission. Children who arecultur-
ally deprived—who have inadequate exposure to their
own culture—will tend to receive inadequate mediated
learning experience. Feuerstein believes that cultural
deprivation is not in terms of a mainstream or host
culture, but in terms of the culture of the child and his
family.

SOCIOLOGICAL TESTS

The concept of the zone of proximal development
is clearly related to mediated learning experience, as
mediated learning experience seems to be what helps
children achieve their level of potential development.
Brownand French (1979) give a fairly detailed example
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of how the zone of proximal development can be
measured, and Ferrara, Brown, and Campione (1986)
illustrate the use of the zone of proximal development
in considerable detail. Brown and her colleagues have
devised tests that use the Vygotskian concept in order
to measure the zone of proximal development.

Feuerstein (1979) has developed a test called the
Learning Potential Assessment Device (LPAD), which
follows directly from his ideas about mediated learning
experience. Thetest also fits very well with Vygotsky’s
notion of the zone of proximal development. In the
test, an examiner gives children rather difficult tasks
to solve. Initially, he or she looks at how the children
solve the tasks without any intervention on the part of
the examiner. Then, children receive carefully graded,
sequential hints, and the examiner observesthechil-
dren’s ability to profit from these hints. In this way,
it becomes possible to observe the children’s zone of
proximal development. |

AlthoughI initially had some doubtsas to whether the
tests of the zone of proximal development measure what
they are supposed to measure, the results of Brown and
her colleagues and of Feuerstein are very encouraging.I
remain concerned, however,that the operationalization
of the zone of proximal developmentmaynot sufficiently
take into accountindividual differences in abilities and
styles of learning. The instruction that works well for one
child might work only poorly for another child, with the
result that the first child might appear to have a larger
zone of proximal developmentthan the second. In order
for the measureto be fair, we would have to make sure
that the form of instruction used was equally suitable for
all children receiving that instruction, andit is unlikely
that any form of instruction will be equally suitable for
all. Hence, I believe that we do haveto be careful in our
interpretation of results of tests that measure the zone of
proximal development. Moreover, we need to recognize
that there may be zones of proximal development that
are domain-specific rather than domain-general, and
that may differ not only as a function of domain but
as a function of how learning takes place. For example,
some children might learn quite well with the kind of
direct instruction given in tests of the zone of proximal
development, whereas other students might learn better
on their own.
These concernsnotwithstanding, the zone of proximal

developmentis one of the moreexciting concepts in the
psychology of intelligence, because it gives us a way
of addressing the question of what will happen in the
future, not based just upon retrospective measurement,
but based upon simulations of prospective processing
of information. The dynamic form of testing is quite
different from the static form used underthe geographic
metaphor. Dynamic testing may well be the wave of
the future in terms of understanding not only to what
point people have arrived, but also to what point they
are going.

In terms of the pentagonal implicit theory, the socio-
logical metaphor emphasizes the value of socialization,
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both in theory and in assessment. For example, the
assessment paradigms of both Vygotsky and Feuerstein
involve mini-socialization procedures in which an exam-
iner interacts extensively with an examinee. Excellence
and rarity are in terms not just of performance, but of
the ability to improve one’s performance with guided
instruction. Whereas tests under other approaches use
productivity in the testing situation as a predictor of pro-
ductivity in life, tests under this approach use potential
productivity demonstrated in the testing situation (the
zone of proximal development) as a measureofpotential
productivity outside testing situations.

Intelligence as Viewed Internally and Externally to
the Individual

The Systems Metaphor

The systems metaphoris an attempt to bring together
various other metaphorsby viewingintelligence in terms
of a complex interaction of various cognitive and other
systems. I will describe here two attempts to under-
stand intelligence in terms of interactioning systems:
Gardner’s (1983) theory of multiple intelligences and
Sternberg’s (1985, 1988) triarchic theory of human
intelligence. Both theories imply that a gifted person
is not gifted by virtue of just high levels on one or more
abilities, but also by virtue of the way these abilities
interact as a system.

SYSTEMS THEORIES

The two systems theories to be considered here are
similar in viewing conventional theories of intelligence
as too narrow,butare different in the way they propose
to expand our conceptionofintelligence. Consider each
theory in turn.
Howard Gardner’s (1983) theory of multiple intelli-

gences maybe viewedas having three fundamentalprin-
ciples. First, intelligence is not a single thing, whether
viewed unitarily or as comprising multiple abilities.
Rather, there are multiple intelligences, each distinct
from the others. The multiple intelligences Gardner pro-
posesin his 1983 bookarelinguistic, logical-mathematical,
spatial, musical, bodily-kinesthetic, interpersonal, and
intrapersonal. In some ways, the distinction between
positing one intelligence comprising multiple abilities
and positing multiple intelligences, each distinct from the
others, is subtle. But the positing of multiple intelligences
emphasizes the separateness of each set of skills, and
also emphasizes Gardner’s view that each intelligence
is a system in its own right, rather than merely one
aspect of a larger system, namely, what wetraditionally
call “intelligence”. The second fundamental principle is
that these intelligences are independent of each other.
In other words, a person’s abilities as assessed under one
intelligence should not, in theory, be predictive of that
person’s abilities as assessed under anotherintelligence.
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Obviously, the claim of independenceis a strong one,
but Garciner believes that it is justified by what we know
about the mind. The third fundamentalprinciple is that
the intelligences interact. Although theyaredistinct from
each other, no one could ever get anything doneif their
distinctriess and independence meantthat they could not
worktogether. In such an instance, a mathematical word
problemrequiring, say, the application of both linguistic
andlogical-mathematicalintelligences wouldbe insoluble.
Gardner defines an intelligence as “an ability or set of

abilities that permits an individual to solve problemsor
fashion products that are of consequencein a particular
cultural setting” (Walters & Gardner, 1986, p. 165).
How do we know what constitutes an intelligence?
In other words, what criteria can one use to identify
the multiple intelligences in Gardner’s theory, or other
possible intelligences that have not yet been identified?
Gardner proposes eight criteria for distinguishing an
independent intelligence: potential isolation by brain
damage; the existence of idiots savants, prodigies, and
other exceptional individuals; an identifiable core opera-
tion or set of operations; a distinctive developmental
history, along with a definable set of expert “end-state”
performances; an evolutionary history and evolutionary
plausibility; support from experimental-psychological
investigations; support from psychometric findings; and
susceptibility to encoding in a symbolsystem.

Sternlerg’s (1985, 1988) triarchic theory, as its name
implies, has three parts. The first, “componential
subtheory”, relates intelligence to the internal world
of the individual, or the mental mechanisms that
underlieintelligent behavior. It specifies three kinds of
information-processing components: metacomponents,
which are higher order executive processes used to plan
whatoneis going to do, to monitorit while oneis doing
it, and te evaluateit after it is done; performance compo-
nents, which are lower order processes that execute the
instructions of the metacomponentsin order to perform
tasks; and knowledge-acquisition components, which
are used to learn how to do what the metacomponents
and performance components eventually do.
Components of information processing are always

applied to tasks with which one has somelevel of prior
experience (including the null level) and in situations
with which one has some level of prior experience
(including the null level). Hence, these internal mecha-
nismsare closely tied to one’s experience. The second,
“experiential subtheory”, specifies that the components
are not equally good measuresofintelligenceatall levels
of experience. Assessing intelligence requires one to
consider not only the components, but the level of
experience with which they are applied.

According to the experiential subtheory,intelligence is
best measured at those regions of the experiential con-
tinuum that involve application of information-processing
componentsto tasks or situations that are either relatively
novel, on the one hand, or in the process of becoming
automatized, on the other. If a task is too unfamiliar, such
as a trigonometry problem presented to first-grader,it

will not measure intelligence because the individual will
have virtually no mental resources to bring to bear on
the problem. If the task is already automatized, one
will have no sense of the history of how efficaciously
that automatization was accomplished—whetherit took
one week or one year. The ability to deal with novelty
and the ability to automatize information processing are
interrelated. If one is well able to automatize, one
has more resources left over for dealing with novelty.
Similarly, if one is well able to deal with novelty, one
has more resources left over for automatization. Thus,
performance at the various levels of the experiential
continuum are related to one another.
These abilities should not be viewed in a vacuum with

respect to the componential subtheory. The components
of intelligence are applied to tasks and situations at
various levels of experience: coping with novelty is via
the components, and what is automatized is a set of
components of information processing.

According to the third, “contextual subtheory”, intel-
ligent thought is directed toward one or more of three
behavioral goals: adaptation to an environment, shaping
of an environment, or selection of an environment.
These three goals may be viewed as the functions
toward which intelligence is directed: Intelligence is
not aimless or random mentalactivity that happens to
involve certain components of information processingat
certain levels of experience. Rather, these components
are purposefully directed toward the pursuit of these
three global goals, regardless of the level of experi-
ence at which the components are executed. The nub
of the triarchic theory of intelligence is that intelli-
gence involves recognizing and capitalizing on one’s
strengths, and recognizing and either compensating for
or remediating one’s weaknesses. Thus, people may
differ widely in how they are intelligent, but they
find some way in which they excel, and then make
the mostofit.

SYSTEMS TESTS

In the systems approaches, the actual testing that is
done will depend on the way the system of the mind
is conceived. Howard Gardner and David Feldman,
in their project Spectrum, are developing tests based
on Gardner’s (1983) theory of multiple intelligences.
These tests, unlike the conventional ones, are not
paper-and-pencil, but rather measure children’s thinking
skills in an enriched classroom environment where chil-
dren are performingcriterion activities. Thus, linguistic
intelligence might be measured by having children write
a poem, or bodily-kinesthetic intelligence by having
them dance or playa sport.

Sternberg is currently developing a test based onhis
triarchic theory of intelligence, which measures each
of the componential skills, coping with novelty skills,
automatization skills, and practical—intellectual skills in
verbal, quantitative, and figural domains. Thetest, for
kindergarten through adulthood, is at multiple levels,
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and is a group test. The componential items are most
similar to those on a standard intelligencetest, including
things like learning meanings of words from context,
numberseries, and figural analogies. The coping with
novelty tests require subjects to solve problems that
are based on a novel premise. For example, novel
verbal analogies have students solve analogies that are
preceded by a premise that maybeeitherfactual (e.g.,
canaries sing songs) or counterfactual (e.g., canaries
play hopscotch). In each case, the subjects would have
to solve the analogies as though the premise weretrue.
The novel number matrices, used to measure coping with
novelty in the quantitative domain, require subjects to
complete number-matrix problems in which numerals
and symbols that have beenset equal to various numbers
are freely interchanged. The figural coping with novelty
task requires solving figural series in which the series
Show a discontinuity in the middle, and the subject
must infer how to extrapolate from the first domain
in the series to the second. All three automatization
subtests—verbal, quantitative, and figural—require sub-
jects rapidly to indicate whether two different symbols
are of the sameclass or not, for example, whether two
numbers are both even or both odd. Practical verbal
problems require everyday inferences, practical math
problems require everyday math, and practical figural
problems require planning of routes in a way that is
time-efficient and effective. In the triarchic approach,
the testing ofintelligence is closely linked to the teaching
of intelligence, and there exists a program at the high
school-college level, Intelligence Applied (Sternberg,
1986), which can be used in conjunction with testing
in order to enhanceintellectualskills.

Returning to the pentagonal implicit theory, we find
that the valuing of the systems theories is not so much
of one ability or another, but of how theabilities work
together. The excellent person is someone who can
make his or her abilities work together in harmony,
and such persons are rare. The systems theories are
very concerned with the relation between productivity
in tests and in everyday life, and indeed, Gardner
has been a leader in the so-called “authentic-testing”
movement, which seeks to evaluate children’s gifts in
terms of the products they produce. In this movement,
children must demonstrate their abilities not just by the
potential to produce significant products, but by actually
producing them.

Conclusion

The testing of intelligence can be as diverse and multi-
faceted as is intelligence itself. One cannot beg the
question of “What is intelligence?” by saying, as did
Boring, that intelligence is what the tests test, because
there are as many different kinds of tests as there are
metaphors for understanding intelligence. “Giftedness”
can be viewed as quite broader than a high score on a
conventional intelligence test. There can be different
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sorts of tests within each metaphor, depending upon
the particular theory within the metaphorthat generates
the test. The conventional individual and grouptests
we use to measure intelligence represent only a small
sampling of the ways in which intelligence might be
tested. Almost all of the conventional tests are based
upon the geographic metaphor, but there is no reason
in principle why we needto test intelligence on this
basis. Other metaphors could help usassess aspects of
performance that heretofore have been neglected.

It is worth emphasizing again that metaphors are not
right or wrong, but more or less useful for particular
purposes. Similarly, the theories within the metaphors
can be more or less useful for particular purposes.
Theories, unlike metaphors, can be proven to be wrong,
although, of course, we cannot prove them to be
right, but can only gather evidence that is consistent
with them. In comparing theories, we need to keep
in mind whether or not they were generated under
the same metaphor, because theories generated under
different metaphors do not readily lend themselves
to comparison, any more than apples and oranges
do. They deal with different aspects of intelligence
and accomplish different goals, and hence are not,
strictly speaking, comparable. Even within the same
metaphor, noncomparabilities can exist. For example,
within the biological metaphor, there were three dis-
tinct approaches that were viewed—neuropsychological,
electrophysiological, and blood flow—and it would not
be possible directly to compare across these procedures
of measurement. Each deals with a different class of
phenomena.
The direction that most applied research has taken

over the past decade or so has been toward successively
more refined psychometric theories of measurement,
and successively more refined delivery systems for
measurement. Thus, we now havetailored tests, which
typically use computer technology to present existing
tests in more efficient ways. I am all in favor of
psychometric and technological development. But I
personally believe that we need to apply more resources
to questions of what we want to measure before we
apply resources to how we are going to measureit.
Historically, the link between theories and tests of
intelligence has not been asstrongas I believe it should
be. The link is always there, to some extent, but even
whenit is there, we have often not been consciousofit.
Weneed more explicitly to state what we are assuming
about intelligence when we measureit through a given
vehicle, and moreseriously to consider the alternatives
to the vehicles we are using. The metaphorical approach
to understandingintelligence helps chart the universe of
possibilities for more informed andself-conscioustesting
of intelligence.

Ultimately, the “metaphorical approach” combined
with the pentagonal implicit theory shows the impor-
tance of valuing to the identification of the gifted. What
is valued by one approach to theory and assessment may
or may not beby another. In identifying the gifted, we
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Introduction

The paradigm of the special education of the gifted in

the school years involves the classification of individual

members of a limited sample as “gifted” and then their
participation in a giftedness nurturing program. The
identification of gifted individuals therefore takes a
place of! considerable importance for the establishment
of programs, alongside program design. The first part
of this ;ontribution will be an overview of recommen-
dations on identification design made by experts on
gifted education. In the next step these recommen-
dations will be considered scientifically. To this end,
the decision theoretical model of selection decisions
will be presented. Its properties and methodological
consequences for practice will be discussed. Finally,
insights on the construction of social judgments and
group decision making will be presented because the
available research on this topic has often been neglected
whenidentification proceduresare designed.

This contribution is restricted by and large to formal
aspects of identification. Questions on the nature of
giftedness and on concrete measuring instrumentsare dealt
with in other contributions to this handbookandin further
publications(e.g., Davis & Rimm, 1985; Gallagher, 1985;
Khaten#, 1982). A special mention should be made of
the con‘ribution from Feldhusen and Jarwan (Chapter
13), since there theoretical considerations and practical
applications are effectively combined.

Overview of Recommendations on Identification

Most authors writing on the identification of gifted
school students (e.g., Clark, 1992; Feldhusen & Baska,
1985; Hagen, 1980; Swassing, 1985; Tannenbaum, 1983)
agree on the following points:

(1) The identification of gifted school students is a
goal-dn.venprocessfor locating students whose potential
is not sufficiently challenged by regular teaching.

(2) The indicators and measuring instruments used for
identification must reflect the contents of the proposed
nurturir g program. Tannenbaum (1983, p. 366) puts it

like this: “the identification procedures have to conform
to the scope and objectives of the curriculum”.

(3) The identification of gifted children should beginin
such a way asto include as many candidatesas possible.
Manydifferent kinds of information should be gathered
in order to reduce the chancesof incorrectly excluding
suitable school students. Special attention should be paid
to membersof special groups (membersof different cul-
tures, disabled children, underachievers, and girls—in

the case of programs in mathematics and sciences).
This attention is facilitated by use of different sources
of information (Hadaway & Marek-Schoer, 1992).

(4) Admission to a nurturing program should be regu-
lated by a committee of experts after discussion of the indi-
vidual case and consideration ofall available documents.
The giving of different weights to different kinds of data in
respect of the final decision cannot be avoided, but should
at least be justified and made explicit.

(5) The learning progress made by the program par-
ticipants should be repeatedly investigated (Feldhusen &
Baska, 1985, suggest as often as every two months) in
order to assess the admission decision on the one hand
and to validate the decision strategy on the other.
Hagen (1980) suggests that these recommendations

can be realized by following the steps given below in
the planning of an identification procedure: First, the
school should determine which concept of giftedness is
to be adopted. Indicators are selected for this concept,
and in the next step information sources (schoolrecords,
teachers, parents, the school students themselves) and
measuring instruments (tests, checklists, observation
protocols, product ratings) are identified for them.
Rules governing how the resulting information is to
be applied should be specified before the beginning of
data collection. This is particularly important for the
guidelines concerning the combination of information
for the final admission decision.

According to B. Clark’s (1992) recommendations, a
co-ordinator should be appointed for the carrying out
of the identification procedure. His or her task is
to initiate the search for talent and to structure it
with a multidimensional screening procedure. After as
much information as possible has been gathered, the
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co-ordinator combinesthis data to give a profile of the
individualchild’s abilities, performance andinterests, his
or her strengths and weaknesses. A preselection of the
candidates is then presented to the selection committee
in the form of case studies. A selection decision is made
which in some cases mayonly haveprovisional status.
Sometimesa trial period may be necessary in order to
assess the suitability of the student for the program
unequivocally. After admission to the program, further
diagnostic steps are necessary. The child’s individual
interests and learning style must be recorded in order
to be able to tailor the individual support as closely as
possible to his or her learning needsandlearning skills.
There is some dispute about some aspects of the

identification procedure. One such problemis the choice
of indicators and instruments. Some authors recommend
using general indicators(e.g., intelligence and creativity)
for the selection, whereas others speak out for specific
indicators directly related to the program whichfollows.
Feldhusen and Baska (1985) argue that the search
for generally gifted children and their identification
using intelligence tests is acceptable when numerous
varied activities for general intellectual stimulation are
planned, as is often the case in elementary school or
kindergarten. Hagen (1980) points out that general and
specific indicators can often be assigned to the dimension
“fluid—crystallized”. Generalintelligence tests represent
a “fluid” feature, which is however, according to Hagen,
often no less suitable as predictor of success in a
nurturing program as specific “crystallized” achieve-
ment prerequisites such as existing knowledge on a
particular area of the program. Mention is often made
of the value of ability tests when the identification
of gifted underachievers is under discussion (Peters,
1992). B. Clark (1992) and Swassing (1985) point
out the advantages of criterion-referenced measuring
procedures when concrete prerequisites for coping with
course demandsareto be defined.

Anotherpoint of dispute alongside the use of general
intelligence tests is the utility of the teacher’s opinion.
Richert (1991) lists numerousstudies on the weaknesses
of teacher judgment and advises largely against their
use. In contrast, Tannenbaum (1983) praises the unique
advantages of teacher judgment. Wewill deal with this
topic later in moredetail.
The question of how the collected data should be

combined to form the overall judgment on a school
student is also controversial. What is clear is that
in practice data are often carelessly and irresponsibly
combined (Alvino, Richert, & McDonnel, 1981). One
reason for this problem is that recommendations are
often made to gather as much data as one possibly can
in order to eliminate the possibility of missing even one
gifted child (B. Clark, 1992; Richert, 1991). Contrasting
this, Perrone and Male (1981) and Tannenbaum (1983)
warmagainst unmanageable floods of information and
against the overinterpretation of subtest results whose
significance cannot be persuasively empirically certi-
fied. Feldhusen, Baska, and Womble (1981) make
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an urgent call for the sample-related standardization
of the information on the basis of z or T values
before measurements are compared or processed. In
the literature there is little help on the design of the
final decision or on the mathematical combination of
data. For this reason, the present chapter is concerned
aboveall with these questions.

In the surveyed literature there islittle discussion of
the fact that the identification of gifted school students
for the admission to a nurturing program is accompanied
by the rejection of less gifted students. Some recom-
mendations seem to suggest that nearly all available
school students should be considered for giftedness
nurturing (Richert, 1991). In order to avoid having to
make rejections, the taking of decisions in any form is
called into question; suitable candidates are supposed
to select themselves (Gourley, 1984; Shore & Tsiamis,
1986). If unsuitable children then do indeed takepartin
a program andfail, they are themselves held responsible.
This argument overlooks the fact that special programs
for the gifted are only effective when a child meets the
conditions set by the program. The admission ofa child
to a program which is really too difficult can lead to
frustration and feelings of inadequacy and negatively
influence personality development.

Manyauthors indeed focus the problem that suitable
students could be incorrectly rejected or that only partly
suitable students take part in a nurturing program for too
long. The solution offered by Renzulli (Renzulli, 1984;
Renzulli, Reis, & Smith, 1981) to this problem seems
especially effective. The Revolving Door Identification
Model combines the construction of a broad Talent
Pool with a limited period of nurturing. The admission
to special programs takes place on the basis of very
effective indicators of the process of learning and per-
forming, called “Action Information”. This procedure
offers a number of advantages: (1) a large number
of gifted children are nurtured; (2) process oriented
behavior data, which Hagen (1980), Lupart (1992) and
Tannenbaum (1983) assess as especially revealing, is
collected about the members of the Talent Pool; (3)
the short nurturing periods offer a lot of children
the chance to receive special support during a school
year; (4) the nurturing of an individual school student
is based on the current individual needs. Renzulli’s
model has becauseof its popularity often been discussed
and criticized. A recent overview of the state of the
discussion is provided by MacRae and Lupart (1991)
who conclude with a mainly positive evaluation of
this model. This identification model assumes that
a considerable proportion of the whole sample can
be considered gifted and therefore requires nurturing;
in addition, the assumption is made that sufficient
personnel and other resources are available for the
continuing diagnostic measurements.

Alternative models start from completely different
assumptions: The Talent Search model which is pres-
ented, e.g., by George (1979) and VanTassel-Baska
(1984) assumesthat there is a large numberof possible
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applicants and a relatively small number of qualified
applicants. It also assumed that there are restricted
resources for applying individual-centered diagnostic
measures. In addition, this approach focuses on a very
high level of a narrowly defined talent. Therefore,it
is more ‘mportant to use a standardized andrelatively
difficultneasurement instrument which sufficiently dif-
ferentiates at the highest levels of ability than to collect
a huge rumberof “soft” data in order to assist to the
selection process (Keating, 1975; Stanley, 1984).
The concrete form that the identification procedure

takes d:pends on the definition of the concept of
giftedness and on therestrictions of the practical situa-
tion of the selection process. In the next section,
element: of this situation shall be introduced which
generall'' constitute the selection decision. Before that,
the prev:ously described recommendationsare reflected
on a theoretical and methodological basis. In addition,
reflections about a typology of identification procedures
are presented.

Methodological Basis for The Identification of
Gifted School Students

The Individual Approach in Giftedness Nurturing

In the first part of this chapter, recommendations were
presented on howtheidentification of gifted children as
a prerequisite for, and a part of, gifted education has
to be designed. These recommendationsall assumethat
giftedness is a phenomenonwhich can be observedin the
individuil. Giftedness is a label for people and not for
groups ¢f people or for a particular learning situation.
This assumptionleads to the attempt to measure aspects
of the individual and then to derive a statement on his
or her giftedness. The planning and design of nurturing
programs are also carried out with individual features
in mind. Topic specific knowledge, learning potential,
creativity, etc., are considered during planning, execu-
tion, and evaluation of programs to be properties of
the individual. The fact that giftedness nurturing often
takes plzce in groups (coursesorclasses), 1.e., in a social
context, is explained purely on grounds of organization
(the nurnber of available teachers).

This view of the education of the gifted, which
takes the individual as its measure, would seem to
be a consequence of the educational philosophy of
the Western world: The individual’s potential for self-
actualiziation and for shaping his or her environment,
1.e., incividual freedom and independence, is a very
important educational goal. That gifted people should
also apply their talents to the benefit of society which
educated them is a demand whichis often subordinate
to the aim of self-fulfilment. This requirement, that
talent sttould also be used to benefit society, implies

a partnership between individual and society, i.e., it
already accepts that individual and society are to be
seen at least as equals.

Atfirst glance, this preoccupation of giftedness nur-
turing with individual features seems to be perfectly
natural. After all, the call for special nurturing for
the gifted arose after individual differences (between
children) were given a firm measurement methodology,
and were thus madeverifiable, by the developmentof
psychological tests. A further argument was provided
by the observation that the putting together of children
into (heterogeneous) groups and giving them all the
same lessons did not always take individual learning
differences into account. So the establishmentof special
programsfor the gifted arose out of the observation of
individual differences.

Precisely these two arguments can howeverbeinter-
preted differently: Giftedness only becomes a problem
where a feature relevant to giftedness shows a large
variance in the group in question (cf. the criteria for
subjective theories of giftedness according to Sternberg,
in Chapter 12) and where the school cannot adequately
respond to this high variance. B. Clark (1992, p. 204)
stresses that the need for nurturing must always be seen
in relation to the nurturing resources available: “Weare
especially concerned about gifted children who show
their intelligence through high performance in abilities
in the cognitive, specific academic, creative, leadership
areas, or ability in the visual and performing arts, when
such ability cannot befurthered in the program ordinarily
provided by the schools“ (emphasis added). Feldhusen
and Baska (1985) also seem to assume that regular
lessons are not sufficient for gifted students. They
explain (Feldhusen & Baska, 1985, p. 81): “The purpose
of the identification process in gifted education is to
identify youth whoseabilities, motivation, self-concept,
interests, and creative talents are so far above average
that special education program services are needed to
meet their needs.”
For this reason, a need for identifying gifted individ-

uals arises only when the existing educational meas-
ures are overtaxed. A consequence of this point is
that identifying the gifted is useful only when other,
better suited educational programs are available. This
is reflected in Feldhusen’s remark (Feldhusen, 1992, p.
10): “The identification process then serves to select
youth who should receive and will profit from special
educational experiences (. . .)” (emphasis added). Two
conditions have to be metif identification measures are
to be justified: Firstly, the regular educational program
is not helping gifted students to develop in an optimal
way, secondly, there is an alternative program to hand
which does morejustice to the developmental potential
of those students. However, the performance of the
regular educational program can only be measured with |
an investigation design which focusesthe interaction of
characteristics of the person andfeatures of the program.
It follows that identification of gifted students would
ideally not start with the characteristics of the students
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authors «listinguish between creative productivity in the
field covered by the program and long-term creative
productivity in areas which individuals enter only in
later life. Considered more specifically, cognitive or
affective learning goals or the full development of one’s
personality can be emphasizedaseffects of the program
and taken as a criterion. Generally, the development
of learner characteristics which are already present at
the beginning of the program or the compensatory
nurturinz of developmental deficits can be used as
criteria <lepending on the goals of the program. A
criterion or several combinedcriteria which represent
the successful completion of the program must come
first. Then suitable predictors and the combination of
variables to form a complex predictor variable (e.g., to
a linear combination; cf. Feldhusen & Jarwan,in this
book) canfollow. |
The second problem arises if the program does not

optimally correspond to the characteristics of children
with high learning potential. It can happen,for instance,
that children with very high intelligence do not benefit
as much as children with average intelligence from
completing the program. A consequence of empirical
results indicating such a tendency would be a decision
procedurt: which rejected children with very high intel-
ligence fr'»m attending the program.

If there is no way of improving the program, this
result has to be accepted. However, in general one
should try to combine the norm-referenced definition
and the clefinition based on an outsidecriterion. In this
case, the participants of a program areinitially selected
according to their abilities or suitability. Then, during
the form:tive evaluation of the program, the selection
procedurs: which has been empirically determined on
the basis of the external criterion is examinedto seeif it
doessele«'t the same children who seem to bebestsuited
for special nurturing on the basis of a norm-referenced
definition. of giftedness. In a nutshell, an investigation
is carried out on whether the highly intelligent (or
creative or otherwise talented) children are those who
are nurtured best through the program.
A thircl identification strategy is possible, but it is

hardly usd in its purest form. This method is based
on the criterion-referenced approach to the assessment
of learning results (Hambleton & Novick, 1973; Klauer,
1987). This approach examinesin relation to an internal
criterion whetheror not children have mastereda certain
domain o/ knowledge. Criterion-referenced testing was
developec! as a method to evaluate the effects of
instruction based on the mastery teaching approach:
“In many of the new instructional models, tests are
used to determine on which instructional objectives
an examinee has met the acceptable performance level
standard set by the model designer. This test information
is usually used immediately to evaluate the student’s
mastery of the instructional objectives covered in the
test, so as to locate him appropriately for his next
instruction” (Hambleton & Novick, 1973, p. 160).
This methodological approach is often applied when

internaldifferentiation is used during regular classroom
instruction, that is, when students are assigned to small
learning groups for a short period of time. After
completion of a teaching or learning unit, the teacher can
determine which children have mastered the learning
goals and which have not. Children who have already
mastered the contents are provided with additional
learning material which can enrich or reinforce the
knowledge acquired. The other children who havefailed
to master that domain are assigned to repetitions and
additional exercises. In this case, where the mastery of
a knowledge domain (which can be labeled expertise)
is used as a basis to define giftedness, the second
constitutional factor of the concept of giftedness (see
earlier presentation) is being used.
At a macro-level, this approach seems to be that

applied by The Study of Mathematically Precocious
Youth despite that the tests which are used there
have notbeenstrictly designedin a criterion-referenced
way. However, Stanley (1984, p. 179) explains that the
premature mastery of a content domain serves as the
actual criterionforthe selection to continuousnurturing:
“For example, the best way to ‘enrich’ Algebra I for
students who already know it, or could learn the rest
of it in a few hours, is probably to help them get
smoothly into the best-available Algebra II class.”
The assessment of the mastery of a content domain
serves two functions: Firstly, it demonstrates that these
children would notprofit from repetitions and exercises
of the sametopics; this kind of instruction would beless
than optimal for them. Secondly, this assessment points
out the direction which the subsequent education should
take—beit enrichment/reinforcementof the knowledge
or beit a continuation of the accelerated learning speed.
Stanley (1984) and his coworkers seem to implicitly
apply a procedure which was demonstrated by Bart and
Read (1984). The participants of a special educational
program were given a test on completion which served
as an external criterion. Then the children who passed
and whofailed this final test were compared onthe basis
of the test which was given asthe final examination of
the unit preceding the special program. A cut-off score
in this test was found which best separated the children
whosucceeded in the subsequent program from those
who failed. This procedure combines that approach
to the definition of giftedness which focuses on an
internal criterion (second constituting factor) with that
which focuses on an externalcriterion (third constituting
factor). From a methodological point of view, the most
important thing is that the content validity of the
measurement instruments is guaranteed. This content
validity can be determined by expert judgment (see
Harty, Adkins, & Sherwood, 1983/84, and the following
sections).
As we have seen, identification and nurturing of

the gifted always takes place in a triangle formed
by the characteristics of the person, features of the
available classroom instruction, and properties of the
special program of the gifted. If characteristics of
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the person are regarded as particularly important, a
distribution-oriented (norm-referenced) model is given
which most often results from a percentage-based defi-
nition of giftedness. The emphasis put on features of the
available classroom instruction leads to content-related
conceptions which are methodologically mirrored by
criterion-referenced testing procedures. If most empha-
sis is given to properties of the nurturing program which
is intended orrealized, identification of the gifted takes
the form of personnelselection with relation to criteria
of success given by the program.

It is just as fruitless to search for a criterion of truth
for the different approaches to identification as it is
to search for one for the definition of giftedness in
general. Sternberg and Davidson (1986, p. 3f.) express
this problem very precisely: “Ultimately, usefulness
may be the only test we have of what makes for a
better or worse conception of giftedness. Giftedness is
something we invent, not something we discover. It is
what one society or another wantsit to be, and henceits
conceptualization can change overtime and place.”

If we want to judgethe utility of a selection procedure
in the field of gifted education, we needfirst of all
to know what features and consequences selection
procedures have. In the next section a general model
of selection is presented on the basis of decision theory.
When compared to this general model, selection pro-
cedures used in practice can be evaluated and sugges-
tions for optimization can be discussed. As wewill see, '
many of the recommendations which were presented in
the first part of this chapter are supported by theoretical
considerations.

ProceduresofIdentification and Selection,
Consideredfrom a Decision Theoretical Point of
View

The structure of the decision which underlies the selec-
tion of gifted students will be generally described in the
following section. Conceptslike validity and correlation
are assumedto be familiar to the reader. Short explana-
tions of these and other concepts are given by Swassing
(1985) and by Murphy and Friedman (1991).

A GENERAL MODEL OF THE DECISION

SITUATION

Every situation in which decisions on individuals have to
be madeis determined by the following characteristics:

(1) The individuals concerned possess a feature ©
which allowsfor a classification of the individuals into
two (or more) groups. Either there are only two values
of the feature (8) and 6,) which simply separate the two
groups of individuals, or the feature has more values,
in which case it is divided into two domains of values
(8) < c; 6, 2c). In the context of the identification of
gifted persons, 0, can be regarded as the existence of a
high level of ability or of a need for special education,
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or as suitability for the program in question. 6, can be
seen as the lack of this ability, of this need, or of this
suitability.

(2) The decision to be made takes the form of one
of two (or more) available alternatives: a,: the person
is gifted (or: the person should be taken into the
program; or: the person has mastered the content of
a certain domain), and a,: the person is not gifted
(should not be taken into the program; has failed to
master the content). Using the terminology of personnel
selection, one can say that a personis “accepted”(a,) or

“rejected”(ag).
(3) The feature © is not known (otherwiseall decisions

would be clear and error-free). However, there is a
variable X available which can be observed. On the
basis of these observations certain assumptions about
the value of @ can be made. The relation between X
and © is probabilistic because X can beafflicted with
measurementerrors (lack of reliability) and because X
is usually only an approximate measure of © (imperfect
validity).

(4) Both values 8) and 0, of the feature © can occur
together with both decisions ag and a, (Table 1).
However, the four possible events e,;=(a;,0;) are not
uniformly preferred by the person who has to make
the decision. The events egg (person who doesnotfulfill
the criterion is correctly rejected) and e,, (person who
fulfills the criterion is correctly accepted) are generally
welcomebut the events e,, (person who doesnotfulfill
the criterion is mistakenly accepted) and ey, (person
whofulfills the criterion is mistakenly rejected) would
be regretted. A particular decision strategy, that is a
rule specifying which values of X are to lead to the
decisions a, Or a, can only be justified in the case
where a preference order on these four eventsis given.
If all four events are seen as equally advantageous or
disadvantageous, the decision may be made randomly
or on the basis of irrelevant aspects.

(5) The advantages and disadvantages of a decision
strategy must be evaluatedin orderto arrive at a decision
on the value of a particular decision strategy. Practically
speaking, the utility resulting from the four events ¢;,
has to be quantified. However, decision makers often
refuse to quantify utilities especially in the field of
education. They believe that they decide without such
a quantification. However, in most cases it can be
demonstrated by a close inspection of their decision
strategy that they implicitly use a certain quantification

TABLE1

Table of results for correct and incorrect decisions
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& Kulik, 1992; early admission to elementary school:
Proctor, Black, & Feldhusen, 1986) seem to offer
clear indications for exactly which variables should
be considered whenselecting candidates for giftedness
programs.
There would therefore seem to be morejustification

in using criteria which indicate short-term success, that
is, the successful mastering of the educational program.
However, here too a decision has to be made on which
criteria of success, that is, which learning goals should
be prefered (Passow, 1992). After a criterion has been
chosen, a predictor variable X has to be found which

should be as valid as possible. This need not to be a
single variable; it is often practical to combine several
predictors. A composite score often shows a higher
reliability than a single measurement. The prognostic
validity, however, can be taken as the most important
feature of the predictor. The higher the validity of the
predictor, the less often wrong decisions are made.
Figure 1 shows the relationship between a error and
8 error for measurement instruments with different
validities (cf. Cronbach & Gleser, 1965).

If a continuous criterion variable has been chosen, a
linear combination of several predictors can be formed
by meansof regression analysis. A combination results
which shows a very close correlation to the criterion,
i.e., it is highly valid (an example of an empirical
study is given by Rust & Lose, 1980). If the criterion
is dichotomousanddiscriminant analysis is used, several
predictors can be computed for a discriminant function
(e.g., Harty et al., 1983/84; Pyryt, 1986). The linear
combinationorthe discriminant function then constitute
the variable X which forms the basis of the decision
function. In the case of a continuous criterion, two
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FIGURE1. Minimal combinations of a and 8 errors shown

for different levels of validity of the predictor. These

minimal levels can only be reached by using optimal
cut-off scores.
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domains of values 0, have to be determined which
form the two groups of masters and non-masters or of
successful and unsuccessful participants.

Regression analysis has often been recommended as
a means for combining several predictors (Feldhusen,
Asher, & Hoover, 1984). However, in special cases it
can lead to problems. To begin with, it must be said that
a numberof predictors of low validity cannot replace one
predictor of high validity. Figure 2 shows the results of
a simulation on the basis of n = 1001 subjects. Several
sets of predictors with a fixed correlation to a criterion
were formed. Then, these predictors were taken step
by step into a multiple regression. The course of
the multiple correlations is demonstrated in Fig. 2.
However, it can be clearly seen that adding more and
morepredictors of the samevalidity leads to successively
lower relative gain. Furthermore, one can see that a
single predictor with a correlation of r = .80 between
predictor and criterion is of higher prognostic validity
than the simultaneous consideration of seven predictors
with a correlation of r = .40.

In addition, it should be acknowledged that multi-
ple regression can represent only linear relationships
between predictors and criterion and only those which
are valid for the total sample. Different validities for
different subsamples do not show up in the results
of the overall analysis. Regression analyses separately
performed for subsamples (e.g., for girls and boys, or
for members of different ethnic groups) are recom-
mended in order to determine the differential validity
of predictors. Statistical procedures which can help to
determine suitable moderator variables are available
(e.g., Flaugher & Rock, 1969; Rock, Evans, & Klein,
1969). Interactions between predictors can be deter-
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Score results that separates 0, from 8,. Additionally,
the cut-off score x, has to be set for the test scale (cf.
next section). Angoff’s method seems to be the most
reliable of those mentioned here (Berk, 1976; Maurer
et al., 1991).

Zieky and Livingston (1977; see also Livingston &
Zieky, 1982) developed a procedure which is not based
on fictive borderline students but uses real samples.
Experts in a knowledge domain are told to identify
subjects out of a sample (e.g., a given class of students)
who border between non-masters and masters. These
students work on the test. The median of the number
of their correct solutionsis set as the critical threshold
score. An alternative procedure requires experts to
identify masters and non-masters. Then the test is
given to both groups. Based on the tests results of
both groups, the critical score is set at a point that
minimizes the number of wrong classifications. If a
reference groupis available for which an estimate of the
distribution of masters and non-masters can be made,
this knowledge can be immediately used to setthecritical
score. For example, if 20% of the sample are assumed
to be masters, the threshold score of the empirical
distribution of scores is fixed at a point which is only
passed by 20% of the students. These procedures are
discussed by Shepard (1980) and Klauer (1987). If one
accepts that experts can determine who can be regarded
as a master of a content domain or of a particular skill,
one can develop a morepositive attitude toward obser-
vations that “homemade” measurementinstruments are
often developedlocally for identification purposes(e.g.,
Hartyet al., 1983/84). From a criterion-referenced point
of view, it is not necessary to use intelligence tests
or other norm-referenced instruments for acceptance
decisions. Tests which directly assess the knowledge
which has been previously learned or which will be
required later can be of higher diagnostic value (van
der Linden,1991).
The methods which have been presented up to now

all require subject matter experts providing a subjective
estimate in order to determine the threshold between
masters and non-masters. However, other procedures
have been developed which pay more attention to
empirical data than to subjective judgment. Berk (1976)
reviews many of these methods and in conclusion rec-
ommendsthe contrasting groups method for classroom
use. This method consists of lessons which are given to
one group but not to a second group. Afterwards, both
groups workona test whichis valid for the teaching goals
of that lesson. The results of both groups are compared;
the test score which best separates the two groupsis
taken as the cut-off score. However, this procedure
requires that most members of the instructed group
master the content, that is, that they have learned what
they have been taught.
Other methods (Block, 1972; Huynh & Perney, 1979)

comparelearning success in sequential units of instruc-
tion. The mastery of the following instruction unit
(measured by a dichotomousvariable) is used to deter-
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mine the minimum competence which hasto be demon-
strated in the test which completes the previous unit of
instruction. Only individuals who show this minimum
competence are accepted for the later unit. Ié has been
possible to realize this method in giftedness education
in the following way: Before being admitted to an
advanced course, e.g., in mathematics, the participants
attempt a test on particular knowledge prerequisites.
A certain proportion of the children then take part
in the advanced course. Based on the results of the
final test (or a judgment made by the teacher) at
the end of the course, it is possible to determine
who completed the course successfully and who did
not. Then the score a person would have had to
have achieved in the previous test in order to be
successful in the advanced courseis calculated. Though
this procedure seems quite plausible, some problems
are revealed whenit is viewed from a perspective of
educational psychology. Giftedness education is based
on the principle that previous achievement should not
be the sole precondition for being accepted for further
special education.If nurturingof the gifted is only based
on the “Matthew principle” of education (Walberg
& Tsai, 1984), underachieving children and learning
disabled gifted students are rejected from advanced
educational programs (Butler-Por, 1987; Heller, 1987,
1989; Yewchuk, 1986; Zorman, 1991). To preventthis,
the individual learning potential and the motivating
effect of the nurturing program should be considered
in addition to existing knowledge and skills when future
learning progressis to be predicted.

SETTING CUT-OFF SCORES

Whenpercentages, groupsizes, or minimum require-
ments for criterion-referenced tests are obtained from
expert judgments or empirical studies, the critical
value 6, which gives the threshold between mastery
and non-masterystill cannot immediately be converted
to a cut-off score x, on the measurementscales used
(Klauer, 1987). Measurementerrorsin the procedures
and their perhaps unsatisfactory validity have to be
taken into consideration whencut-off scores are deter-
mined.It is not defensible to simply use cut-off scores
which have been computedonthebasis of one student
sample, as happened in manystudies which tried to
design a short form of the WISC-R which were
intended to be as far as possible equivalent to the
full form (e.g., Dirks et al., 1980; Elman, Blixt, &
Sawicki, 1981; Fineman & Carran, 1986). The analysis
of individual WISC profiles of gifted children shows
that they vary enormously in somesubtests (Hollinger
& Kosek, 1986). The procedure detailed below seems
to be more appropriate.

If the true score 6; of an individual has to be
determined on the basis of a single measurement X;,
a regression analytic measurement following Lord and
Novick (1968) can be made which accounts for the
reliability r,, of the variable X:
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FIGURE 3. Relationships between the validity of the
instrument and the frequency of unavoidable errors: The same
ratio of accepted errors(the

f

erroris ascribed only half of the
loss value ascribedto «; this ratio is shown by the slope of the
dotted lines set at —2.0) results in different error frequencies
(indicated by lines parallel to the axes) depending on the
validity of the instrument (represented by the two curves).

touches one of the curves drawn for a given validity,
the minimally possible classification errors can be read
off (shownas lines parallel to the axes). Given a \ of
2.0, about 8% incorrect acceptances (a error) and about
20%incorrect rejections (8 error) result from a validity
coefficient (between predictor and criterion) of r = .90.
If the validity coefficient is as low as r = .30, an @ error
of 10% and a B error of about 80%result. Figure 3
mayalso help to clarify why different weighting of the
two kinds of errors results in substantial changesof the
numberof errors accepted only when a low validity of
the predictoris given. To put it another way:only if the
variable X is of low validity do different values ascribed
to both kinds of errors lead to different frequencies of
incorrectclassifications.

Increasing the validity of a predictor for a criterion
of success is therefore of special relevance. Computing
a linear combination out of several predictors or com-
bining information by configural integration as has been
recommendedin the previous text may increasevalidity.
It mayalso help to separate subgroupsof applicants and
to use different sets of predictors or different weights of
predictors for each group separately.
Anotherstrategy for decreasing decision error is the

reduction of the selection quota (Taylor & Russell,
1939). If only few applicants are to be selected from a
large number, even an instrument having only medium
validity can be very useful. As shown in Fig. 4 (from
Taylor and Russell), an instrument with a validity of
r = .30 may actually result in an efficiency of about
73%, given a 50% quota of acceptable applicants and
a selection ratio of 5%. Therefore, recommendations
made by many giftedness experts that a large talent
pool should be created as the selection population
seem to be acceptable at least from the perspective of
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FIGURE5. The relationship between the base rate of
suitable persons and the percentage of selected suitable
persons for different predictor validities (results of simu-

lations based onfictitious data).

the selecting institution. However, the costs emerging
from the recruiting of a large numberof applicants have
to be accounted for whenthe identification procedureis
comprehensively evaluated (Martin & Raju, 1992).

It should also be recognized that fewer unsuitable
candidates are accepted if the group of applicants
mainly consists of suitable individuals. Figure 5 shows
that a high ratio of suitable candidates (horizontal axIS)
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automatically results in a high percentage of suitable

personsin the accepted group (vertical axis). However,

if the ratio of suitable persons is low, only a highly

valid instrument identifies many acceptable persons and
reduces the B error. In practice, this means that only a
large numberof suitable candidates from which a small

numbero”participants are to be selected for a program

allows for an optimal selection of candidates and, thus,
for a high level of learning in that program. The
frustration arising from being rejected from the program
can be recluced if several program courses are offered so
that the candidates can apply for more than one course.
In addition, a special course could be offered more than
once so that all interested school students have several
chances of applying for it. This not only enhances the
individual chance of being accepted, but also allows
the selection committee to collect information from
the applicants several times and to aggregate them to
an overall judgment of perhapsvery high validity.

MAKING THE DECISION PROCEDURE APPLIED

MORE TRANSPARENT

Every selection procedure usedfor giftedness education
programs has to be in tune with the demands made
by the program and the definition proposed by those
responsible for it. In addition, calls are often heard that
the procedure should be easy to use, that the statistical
values should be easy to compute, and that it should
be possitle to explain and justify the overall method
convincingly to lay-people (Berk, 1976). In pursuing
this goal it may be helpful if the persons who apply
the selection procedure are accountable for its con-
sequence. This includes the calculation and discussion
of acceptable levels of classification errors. Here are not
only the « and 8 errors and the accepted loss function
to be considered but also the base rates for suitable
and unsuitable applicants. A committee, for example,
may prefer to accept three unqualified candidates to the
program rather than to incorrectly reject onein fact gifted
child. However,if this ratio 3:1 is applied to every decision,
that is, to every applicant, it could turn out that up to
twelve unsuitable persons are accepted for every suitable
person whio is rejected. This may happen whentheratio
of unsuitable to suitable persons in the applicant group
takes a vilue of 4:1. To accept a high ratio of unsuitable
candidates for a program for gifted children cannot be
justified. The intended high level of learning cannot be
reached in a coursefilled with too many average students.
Such a )rogram would frustrate the gifted students’
expectations and would perhaps do more harm than if
a few of them had not been accepted to the course. A
strategy which radically minimizes or completely avoids B
error (er:oneously rejecting gifted persons) is undesirable
because i! would cause an irresponsibly high rise in a error.
However , if a substantial 8 error is accepted, members of
minoritie:; are in particular danger of suffering first from
decision errors. The strategy of accepting equal error
frequencies separately in all relevant subgroups of the

population as was proposed by Richert (1991), is therefore
to be welcomed from an educational point of view. From
the perspective of educational productivity, however, this
approach may be questioned and detailed justifications
for its use may be required. It may be helpful to learn
from a comparable discussion opened by research on
personnel selection and economic growth (Schmidt, Ones,
& Hunter, 1992).
The rejection of some gifted children for programs

especially designed for them despite their being suitable
cannot be avoided completely. These children may erro-
neously attribute their being rejected to their being of
low ability. Therefore, the educationofgifted children in
special programshas to be supplemented with individual
counseling in order to avoid such effects. In counseling
settings, abilities and skills are measured independently
of a given program or course of instruction (Heller,
1987; Wieczerkowski & Wagner, 1985). If a child
has been rejected from a special program, individual
counseling should assist in developing alternative edu-
cational pathways which may equally or better be suited
to fostering personality development and realizing the
individual’s talents and interests. Mistaken decisions
made by program committees may be compensated in
these ways even if they cannot be reversed.

SUBJECTIVE CONCEPTIONS OF GIFTEDNESS AND

SUBJECTIVE DECISION STRATEGIES

One additional aspect of selection procedures has to
be clarified in advance before further recommendations
for the identification of the gifted can be deduced from
theoretical considerations. Since the pioneering work
done by Meehl (1954) and Sawyer (1966), the demand
has often been heard that diagnostic decisions should be
made on a mathematical andstatistical basis. However,
the so-called “clinical judgment” prevails in practice and
dominates decisions regarding the selection of gifted
individuals. In many cases, teachers, program coordi-
nators and other experts are in charge of making the
decisions (Adderholdt-Elliot et al., 1991). Test scores
and the results of statistical computations are often
only used as the information basis for the subjective
decisions. Calls are often heard for comprehensive
individual case studies to be used as the basis for
admission decisions (Renzulli & Smith, 1977; Weber &
Battaglia, 1985; for school-career counseling in general:
Heller, 1982).
The following questions have to be answered before

this procedure can be evaluated:
® Do teachers and other persons who make admission

decisions have acceptable ideas of the concept “gifted-
ness” and “gifted student”?

@ Canteachers and the other persons involved process
complex information adequately?

@ Do group decisions show features which make them
superior to decisions madebyindividuals?
A short review of the literature regarding these

questionsfollows.
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of the gifted students who were previously stored

in memory as being gifted. Teachers who have had

contact with a greater numberof gifted students will

tend to use a summarized representation, i.e., they hold

a prototypical concept of gifted students and judge new

students in a different way. If this assumption could be

supported empirically, it would be possible to conclude

that the decision behavior, particularly of those teachers

who have had only little contact to gifted students,

cannot besatisfactorily described by regression analytic

or discriminant analytic models. Instead, configural

decision rules must be assumed, based on the concrete

contacts of the teachers to individual gifted students.

If a group of teachers has to decide whether a student

is gifted or not, very different opinions will emerge

as a result of the different previous experience of

the patticipant teachers. For this reason, Feldhusen,

Asher, and Hoover (1984), Moore and Betts (1987),

and ma.ny other authors recommendthatthe participants

of a decision committee should come to an agreement

about the concept of giftedness to be used. A written

text would be very helpful there.
(2) The subjective processing of complex information.

When confronted with difficult decisions, individuals

tend tc: (a) decide erroneously, (b) erroneously per-

ceive their decision behavior, and (3) perceive decision

probleins inadequately. These facts were revealed by

numerous investigations focusing on individual decision
behavior (Einhorn & Hogarth, 1982; Pitz & Sachs,

1984; Rapoport & Wallsten, 1972; Slovic, Fischhoff, &

Lichtenstein, 1977; Slovic & Lichtenstein, 1971). Human

beings tend to be very economicalwith their information
processing, particularly when faced with numerous and
complex pieces of information. In this case, qualita-
tive thinking replaces the quantitative combination of
data, extreme information is weighted too heavily and
hypotheses once set up are not likely to be revised.
Particularly vivid key cases and recent memories govern
decision behavior rather than an integrative summary
of the mass of experience gathered by oneself and by
others (Tversky & Kahneman, 1973). If decisions have
to be made between numerous alternatives or when
numerous aspects of information about the alternatives
are available, individuals tend to use two strategies
(Montzomery & Svenson, 1976). Either they concen-
trate cn the most important information and neglect
the rest (lexicographic decision rule) or they successively
delete alternatives on the basis of limited information
(aspec! related deletion rule). For this secondstrategy, a
cut-off score marking the minimum requirementis set on
the most important characteristic. All alternatives which
do not pass the cut-off score are immediately deleted
from thelist of acceptable alternatives (for more details,
cf. Hany, 1991a).

In view of the weaknesses of individual decision

behavior, the question should be raised of whether
it is really appropriate to collect as much information
as possible before a decision is to be made. Under
special circumstances, this flood of information may

lead to more biased decisions than those made on

the basis of limited data of high relevance. On the

other hand, feeding the computer with all informa-

tion and expecting an automatic decision may be an

unwarranted alternative. It must be asked whether the

measurement instruments available and the statistical

procedures which are usually applied do justice to the

complexity of student personalities. Perhapsit is merely

an illusion to believe that quantified decision rules can be

established for all individual cases. This objection seems

to be justified by the very observation that in practice

students turn up again and again who show very rare

characteristics or combinations of characteristics which

have not been seen by the judges before. Ready-made

decision rules for these cases cannot be provided on

an empirical-statistical basis; these decisions have to

be deduced from meta-rules or from general heuristics

for the practical decision process.
(3) Group decisions. It is often assumed that group

decisions lead to better results than decisions made by
individuals.It is claimed that the more persons involved
in discussion, the more arguments are exchanged, the
more carefully arguments are weighed up,andfinally a
solution to the problem at handis accepted whose quality
is higher than that obtained by individuals. Earlier
empirical research on these questions was able to show
that democratic rules are followed in many groups, thus
favoring the opinion held by the majority of the group
members (Davis, 1982). Further, it was confirmed that
groupsend upwith better decisions than the average par-
ticipant. However,as a rule group decisions do not reach
the quality of decision which can be achievedby the best
participantif he or she decides alone (Reagan-Cirincione
& Rohrbaugh, 1992). The best qualified participants
must, therefore, be allowed to exert major influence
on the decision if the quality of group decisions is
to be improved (Libby, Trotman, & Zimmer, 1987).

Regrettably, unqualified group members can influence
the solution process negatively (Davis, 1982).
Groups decisions are often more extreme than the

average of the decisions taken by individual group
members. Myers (1982) explained this “polarization
effect” by the fact that more extreme opinions are
disclosed and exchanged in homogeneous groups than
in heterogeneous groups. If persons who share sim-
ilar opinions meet in a group, they disclose their
secret wishes and intentions. A one-sided picture of
the opinions held by the group can emerge which leads
to more extreme decisions. In heterogeneous groups,
it is more difficult to exchange opinions, and decisions
are made in a more conservative and cautious way
(Watson & Kumar, 1992). When homogeneousgroups
are dominated by an additional pressure of conformity
exerted by a strong group leader, typical decision
errors result: Alternative solutions to a problem are
not fully considered, not all relevant characteristics of
the alternatives are discussed, the consequencesof the

decision are not investigated, and commitments made
early in the discussion are not further revised (Janis,

225



E. A. Hany

 

1982). This phenomenon waslabeled “groupthink” and
was shown to govern someinfluential political decision
groups (Janis & Mann, 1977).
Berk (1976) recommends that the participants of

decision groups should make their decisions privately
in order to avoid unfavorable mutual influences of the
group members. He advises that group membersshould
not be confronted with the opinions of their colleagues
and that they should not required to announce any
change in their personal opinion. It follows from these
recommendations that membersof decision committees
Should discuss data and arguments but not individual
decisions. These decisions are better collected in secret
ballots. The final decision should then be based on the
majority of the votes. Keren (1992) recommendsthat
detailed information on the stages and consequences
of the decision process should be given to the judges
in order to improve individual decision behavior. He
argues that providing judges with information that helps
to cognitively structure the whole decision process is
more effective than providing quantitative informa-
tion (statistical data) or recommendations on how to
proceed.
The question of whether teachers and school adminis-

trators are able to make adequateclassification decisions
on students can be answered with a cautious “Yes”
against the background of the research considered.
Individual judgment and group decision are prone to
numerouserrors, but the persons responsible can make
rational decisions if they weight the available informa-
tion carefully and if they compare their opinions with
the opinions of the other membersin a reserved way.
‘T'wo recommendationsarise out of a closer inspection
of the currentstate of the research: Firstly, more studies
on the form and quality of identification decisions should
be madein the area of gifted education, and secondly,
in-service training should be provided for teachers and
school administrators in which they are advisedto reflect
on and evaluate their own decisionstrategies.

Identifying the Gifted: State of the Art in Theory
and Practice

An overview of the publications on the identification of
gifted youth reveals a growing sensibility toward the sub-
stantial connection between identification and nurturing.
The decision as to who is to be counted as gifted
depends on the predominant definition of giftedness
and on the demands which are put on the participants
of the planned educational program. Effective educational
differentiation requires selection. This cannot be avoided
or replaced by a principle of pouring out education
to everybody on the watering-can principle. However,
identification procedures are only acceptable if they do
not trigger unjustified labeling and if the assignments of
individuals to categories can be revised easily. Classifying
students or learners must be regarded only as an aid for
fitting instruction to children in an appropriate way. The
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system of categories must correspond to the categories of
instruction which are or will be realized and should not
be more detailed. The selection of gifted students for
special education must be part of a general philosophy
of education which deals with the learning needs ofall
children.

Explicit and appropriate statements about how to
design a comprehensive and defensible identification
procedure can be found in most relevant textbooks on
gifted education. Numerous measurement instruments
are available which are well suited to gain a reliable
informational basis for the decisions to be made. The
recommendations on how to design the selection often
take very different forms (e.g., talent search vs the
Revolving Door Model) but the underlying opinions
regarding the function and the value of identification
itself seem to follow a commonpattern of reasoning.
Even from an international perspective, the identifi-
cation of gifted students seems to be a matter of
discussion only whenthereis conflict between different
general conceptions of how to nurture giftedness. So it
seems that manyinsights arising out of decision theory
(introduced in the second part of this chapter) are at
least implicitly followed in many recommendationsfor
practical identification.
However, when programsare evaluatedit is regu-

larly discovered that manyofthe selection instruments
used deviate substantially from scientifically justifi-
able procedure. The use of restricted definitions of
giftedness, the application of deficient measurement
instruments, the careless combination of information,
and discrepancies betweenthe definition of giftedness,
the selection procedure and the educational program
are deficits which have been observed many times
(Richert, 1991). The three different models of how
to select gifted students which were presented earlier
in this paper are not clearly distinguished in the
discussions. Considerations of how to establish cut-off
scores seldom follow the recommendations madein
Statistical literature.
To turn nowto research, evaluations of currently

used selection procedures are necessary, clarifying
their deficits and making open recommendationsfor
improvement. Furthermore, there should be inves-
tigations on how robust selection procedures are
introduced by local school authorities to individual
variations. This is necessary because it may happen
that in spite of the use of insufficient sources of
information and the faulty combination of data accept-
able selection decisions are made.It is particularly
important to investigate the subjective information
processing of those responsible for selecting the gifted.
From studies of this kind, indications of how to design
in-service training courses which contribute to better
decision behavior may be derived. Research on the
efficiency of content-valid measurement instruments
for selecting gifted students for domain specific edu-
cational programs must also be developed. If more
emphasis wasgiven to those measurement instruments
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which meet the demandsof criterion-referenced test-

ing, the problemsof labeling which often accompany

ability related testing could be avoided. Furthermore,

problems regarding the prognostic relevance of indi-

cators, resulting from the orientation toward the

later success of the individuals selected, would also

be eliminated. Content-valid instruments should be

indiviciually designed to fit the program and student
population concerned. Therefore, the college edu-
cation and in-service training of teachers of gifted
students should, among other goals (cf. Chapter 35
of this handbook), focus on competence in developing
such instruments.
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Introduction

Gifted and talented youth need differentiated edu-
cational services to sustain their academic, artistic,
psychomotor, or social development. The curriculum
must be modified and teaching methods adapted to.
the ne:ds of these youth (Marjoram, 1990). However,
educators are often unaware of these students’ special
abilities; or in some cases are disbelieving or resistant
to the diagnosis and the need for differentiated services
(Garbers, 1987). Thus, special efforts are needed to
identif\' gifted and talented youth, to diagnose their
special talents and aptitudes, and to arrange optimal
instruction for them.

For those educators whorecognize gifts and talents in
youth and the need for differentiated instruction there
is a long standing tradition to regard the task initially
as searching for “the gifted child” and as trying to avoid
mistaken identification of students as gifted who are not
“really or truly” gifted. The technical terminologyis to
avoid doth false positives and false negatives. False
positives are childrenidentified as gifted who are not and
false negatives are those who are mistakenly overlooked
or rejected.

In early practice the term genius (Galton, 1869) was
often used to denote people of very superior ability. Later
usage, probably influenced by Terman and his genetic
studies. of genius, saw a gradualshift to the term “gifted”.
Terman began to use “gifted” in the alternative titles to
the volumesreporting his longitudinal research, except for
Volume 2 (Cox & Terman, 1926) which wastitled “The
Early Mental Traits of Three Hundred Geniuses”.
Out of Terman’s research and applications of his

research from 1930 to 1970 and following a tradition
of categorization and labeling in special education, the
practice of identifying youth as “gifted” or “notgifted”,
based primarily on intellectual or academic abilities,
becam2 deeply entrenched in school practice. The
practice persists to the present in spite of the frequent
use of the terms “gifted” and “talented”. In somecases
“talented” or “academically talented” came to be used

as a lowerlevel of giftedness, with the latter reserved for
those of very special ability.
The publication of the Marland Report (1971) her-

alded a great surge of development of programs and
services for gifted and talented youth in the United
States. The report declared that:

Gifted and talented children are those identified
by professionally qualified persons who byvirtue of
outstandingabilities are capable of high performance.
These are children who require differentiated educa-
tional programs and services beyond those normally
provided by the regular school program in order to
realize their contribution to self and society (pp. I-3
to I-4).

The report further delineated six areasof giftedness:

(1) Generalintellectual ability.
(2) Specific academic aptitude.
(3) Creative or productive thinking.
(4) Leadership ability.
(5) Visual and performingarts.
(6) Psychomotorability.

While the report had a great impact in the sense of
stimulating development of programs for the gifted,
identification practices moved in the direction of iden-
tifying all-purpose general giftedness, not specific talents
or aptitudes. Equally pervasive in its influence on the
field of gifted education was the “three-ring” model of
giftedness promulgated by Renzulli in 1978 delineating
(1) above average ability, (2) task commitment, and
(3) creativity as basic components of the construct.
The Renzulli model emphasized a search for “gifted
behavior” as opposedto gifted status.
While these and other models (Sternberg & Davidson,

1986) continued to portray giftedness as a general con-
dition or construct, other researchers had indeed been
focusing their attention on special talents or aptitudes.
DeHaan and Kough (1956) published the results of
their work for the QuincyIllinois Youth Development
Commission in which they had developedpractices for
identifying and nurturing talents and gifts in ten areas:

233



J. F. Feldhusen and F. A. Jarwan

 

Intellectual ability; scientific ability; leadership ability;
creative ability; artistic talent; writing talent; dramatic
talent; musical talent; mechanicalskills; physical skills.
From experiences in the Quincy Youth Development

project DeHaan and Havighurst (1957) concluded that
youth whoare in the top 10%in a talent domain may
be considered gifted and that talented youth may equal
or exceed 20% of the school population.

Current practice in gifted education continues, how-
ever, to favor a general giftedness approach and the
identification of all-purpose gifted youth, with far less
attention to their special gifts and talents. In this paper
we will review conceptionsofgiftedness in greater depth,
discuss operational systems for identifying gifted and
talented youth, examine concepts related to selection,
and draw conclusionsand guidelinesfor practitioners.

Conceptions of Giftedness and Talent

The history of the gifted education movement has
witnessed extensive efforts in both theoretical and
empirical areas to define the construct giftedness. Yet,
thereis little agreement among researchers and educa-
tors on a precise definition and measurementofgifted-
ness (Horowitz & O’Brien, 1985; Janos & Robinson,
1985). The widespread disagreement is a result of
varying and conflicting conceptions aboutthe relation-
ships among anddefinitions of giftedness, intelligence,
and talent (Feldhusen & Hoover, 1986; Gagne, 1985).
Hallahan and Kauffman (1982), however, argue that the
reasons for disagreement are mainly dueto differences
of approaches regarding four issues: the range ofskills
and behaviors to which the term giftedness should be
applied, the measurementof giftedness, the cutoff point
above whicha child is considered gifted, and the nature
of the comparison group.

Identification of the gifted for academically oriented
programs has become more complex and difficult as
the focus of attention moves beyond traditional IQ
definitions of giftedness to broader perspectives which
view giftedness as a multifaceted process (Heller, 1991;
Necka, 1991) including many talents and aptitudes
as well as general ability (Feldhusen, 1986a, 1986b;
Gardner, 1983; Getzels & Jackson, 1958; Guilford,
1967; Marland, 1971; Silverman, 1986; Treffinger &
Renzulli, 1986; Tyerman, 1986; Wallace & Pierce,
1992).

Definitions of Giftedness

An explicit definition of giftedness is considered by
many authors to be a keystone for the development
of programsfor the gifted. It is important because of
the close link that must exist between the definition
and the identification system (Feldhusen, Asher, &
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Hoover, 1984; Hoge, 1988; Ward, 1983). It also is
importantbecauseofits relationship with program goals
and curriculum offerings (Feldhusen, 1982). Finally,
the definition adopted or developed by a schoolwill
determine in general terms who will be selected and
whowill be excluded.
From

a

historjcal point of view, published definitions
may be classified into six categories. They will be
discussed next.

Psychometric Definitions

Psychometric definitions represent a quantitative ap-
proach in viewing giftedness in terms of cut off points
on certain criteria such as IQ. This approach originated
from the traditional psychometric research of Terman
(1925) and Hollingworth (1929).
Terman and Hollingworth used intelligence as a

basis for defining giftedness and operationally defined
intellectual giftedness in termsof a line drawnat a score
level on an intelligence scale (Terman & Oden, 1959:
Hollingworth, 1929). In spite of using nine methods
to collect data for the main experimental group of 643
subjects, an IQ of 140 on the complete Stanford-Binet
scale was set by Terman asthe provisional lowerlimit
for inclusion in the case of children under 11 years. The
ultimate goal, as indicated by Terman (1925), was to
locate subjects in the top 1% of the school population.

Hollingworth (1929) also equated giftedness with high
levels of intelligence as measured by standardized indi-
vidual tests. She believed that “a mind must be judged
by its product” and “the measurementof performance”
is the “only approach to the measurementof mind”(p.
26). She definedintellectually gifted children as the most
intelligent 1% of the population who are at or above
130 IQ.

Trait Definitions

Trait definitions are derived from psychological character-
istics that are assumedto differentiate gifted children from
Others. At least one component of Renzulli’s definition
(1978), task commitment, is derived from this approach.
Unusualcuriosity, variety of interests, productive thinking,
etc., are among thetraits included in these definitions.
Reynolds and Birch (1977) suggested that “The gifted
studentis likely to have: above average language devel-
opment; persistence in attacking difficult mental tasks;
the ability to generalize and see relationships; unusual
curiosity; a wide variety of deep interests” (p. 216). Several
of these characteristics may be viewedastraits.

Definitions Focused on Social Needs

This category refers to definitions that are based on
social needs (Newland, 1976). In a comprehensive
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historical review of public concern for the gifted during

the period from 1950 to the present, Tannenbaum (1986)

concluded that statistics of supply and demand in key

professions, especially in science and technology, and

racial balance were major factors in determining the

direction and extent of concern about gifted education

at all levels. The influence of politicians and economists

in creating intense concern or lack of concern wasalways

significant and consequently some researchers have

concluded that “giftedness is societally defined” (Kirk

& Gallagher, 1983; Sternberg & Davidson, 1985).

Educationally Oriented Definitions

Educational definitions focus on specific qualities of
education or schooling that are importantfor the gifted.
The federal definition (Marland 1971) represents this
approach. Two conditions are essential: Demonstrated
potential ability and a need for differentiated educa-
tional services. All definitions of giftedness that include
a statement emphasizing the need for special provisions
in the curriculum and/or instruction can be classified
as educationally oriented definitions although some of
them may be subsumed under two or more categories.
Gallag.er’s definition (1975), for example, states that

‘ “These are children who require differentiated educa-
tional programs and services beyond those normally
provided by the regular school program in order to
realize their contribution to self and society” (p. 10).

Special Talent Definitions

The emphasis in the talent category is on particular
aptitudes (von Ardenne, 1990; Balogh & Nagy, 1990;
Howe & Sloboda, 1991). The term talented generally
refers to students who are outstanding in a specific skill
such 3s arts, music, mathematics, science, or any other
esthetic or academic area (Davis & Rimm,1985) that may
or ma‘ not be matched by more general abilities (Kirk &
Gallaher, 1983). Although it is commonto use the words
“sifted” and “talented” interchangeably, the relationship
betwe2n the two concepts is somehow problematic.

Several theorists have attemptedto clarify the concepts
of gifts versus talents. Gagne (1985), for example, after
reviewing related literature, presented a differentiated
model in which he defined giftedness as above-average
comp«tence in one or more domains of human ability,
and talent as above-average performance in one or more
fields of human performance. Feldhusen (1992) proposed
a new conception of the term talent as referring to superior
aptitude or ability in any worthwhile line of human
endeavor. He suggests that talent is a developmental
phenomenon emerging out of general aptitudes and into
specific career-oriented abilities.

Multidimensional Definitions

This category refers to recent definitions that inte-
grate several factors and include more detail. Renzulli’s
conceptualdefinition (1986) maybe classified under the
multidimensional, educational category:

Gifted behavior consists of behaviors that reflect
an interaction amongthree basic clusters of human
traits—these clusters being above average general
and/or specific abilities, high levels of task commit-
ment, and high levels of creativity (pp. 11-12).

Feldhusen and Hoover(1986) also presented a multi-
dimensional conceptualization of giftedness as an inter-
action of superior generalabilities (intelligence), focused
talents, and a special conception of self. Motivation,
according to their definition, is an outcome behavior
resulting from self concept and self esteem which “impel
an individual to work, to investigate, to learn, to
solve problems, to strive, to achieve, to compete”
(p. 141). Feldhusen (1986a) also stressed the role
of a knowledge base, acquired through educational
experiences, as another fundamental component of
emerging giftedness.

DIFFERENCES AMONGTHE DEFINITIONS

These definitions of giftedness differ in at least four
fundamental ways:

(1) Degree of comprehensiveness or breadth: This
dimension refers to the nature and numberof vari-
ables included in the definition. At one extreme are
definitions with a single variable and domain such
as ma‘hematical aptitude or creativity. At the other
extreme are multivariate definitions that include a
wide rangeoftraits in addition to cognitive variables.

(2) Degree of superiority: This dimension ranges
from conservative definitions such as Terman’s top
one percent level in general ability as measured
by the Stanford-Binet Intelligence Test to liberal
definitions such as the multiple-talent viewpoint of
Taylor, Allington, and Lloyd (1990) that considers
almost every one to be gifted or talented in some
way.

(3) Gifted versus potentially gifted focus: This dimen-
sion refers to an important aspect of the conceptuali-
zation of giftedness in terms of the extent to which defi-
nitions involve a static or dynamic view of components or
characteristics cf giftedness. According to Hoge (1989),
the continuum ranges from definitions based on IQtests
to definitions that involve a set of potentialities that may
or may not be developed.

(4) Terminology of giftedness: A variety of terms have
beenusedin defining the giftedness construct. Some use
the terms “giftedness” and “talent” synonymously, some
distinguish between them, others associate them with the
term “creativity”.

235



J. F. Feldhusen and F. A. Jarwan

To sum up, there is much disagreement on the
definition of giftedness. There is no one definition
that will serve as the theoretical base for all programs
and situations. Nevertheless, a definition is a central
component of every organized program and should be
conceptualized and stated with greatcare.

Developing Systems for Identification

For a sound identification system, there are a numberof
concerns to which personnel in charge of planning and
developing identification systems must attend. These
include(1) the rationale and goals, (2) defining the target
population, (3) use of single or multiple criteria, (4)
types of test instruments, (5) criteria for test selection,
and (6) selection strategies.

Rationale and Goals of Program

The rationale and goals of a program for gifted
and talented youth are of central importance in
making informeddecisions regarding the definition and
identification of the target population (Borland, 1989).
Advocates for gifted education combine individual
and societal needs in their justification for programs
(Tannenbaum, 1986; Ward, 1983). The assumption
behind such a mixed rationale probably is that the
welfare of the individual and the welfare of the society
are congruent. In their discussion of the philosophy
and objectives of special education for the gifted,
Gowan and Demos (1964), for example, argued that
the objectives should be determined by twofactors, the
needs of the individual and societal demands. Whether
the concentration is on individual needs or on societal
needs, there are important implicationsfor the definition
and identification of the gifted.

Nevertheless, it is widely accepted that the primary
goal of programsforthe gifted is to provide experiences
that meet the needs of gifted learners which cannot be
met in regular classrooms (Clark, 1992; Gold, 1980). A

defensible goal for a special program should beto select
and admit students who are mostlikely to benefit from
the educational program and meetcriteria of success
as defined by program goals. This is no more than
a frame of reference for the much more complicated
task of working out specific, unainbiguous objectives
and activities. In addition to guiding all activities to
be undertaken from the beginning, precisely stated
objectives provide a solid foundation for any formal
or informal attempt to monitor and evaluate (a) the
degree to which objectives have been achieved,(b) the
weaknesses and strengths of procedures and methods,
and (c) the value of the objectives themselves. A key
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question to be answeredis: “With what objectives and
under what conditions can the goals of the identification
system and the program be achieved?”In the following
sections someof the factors that can be brought to bear
on this question are discussed.

Defining the Target Population

Defining the target population of students from which
the selection is tc be madeis the first and perhaps the
most important step in planning programsfor the gifted
(Borland, 1989). Almostall essential components of any
well-structured program forthe gifted are shaped by the
definition of the target population. The Johns Hopkins
accelerative model (Stanley, 1979), for instance, differs
from the Triad model of Renzulli (1984) mainly because
the target population for each model is defined and
selected in a different way.

Sternberg and Davidson (1986) reviewed conceptions
of giftedness and concluded that they have changed
over the years from the psychometric conception that
equated giftedness with high IQ (Terman, 1925) to
a multidimensional conception (e.g., Marland, 1971;
Renzulli, 1978; Tannenbaum, 1983) which includes
intellectual and nonintellectual domains or factors and
more domain-specific ones (Stanley, 1979). For practical
purposesit is of great importance that the definition be
reasonable to operationalize, that is, measurable. Other-
wise, the theory—practice gap discussed by Yarborough
and Johnson (1983) could not be closed. Defining the
target population also requires accurate information
about the student population in the grade level for
which the program is intended. This is fundamental to
informed planningforidentification.

Special Populations

Identifying gifted students from special populations has
posed a challenging problem for professionals and
educatorsin the field of gifted education (Baum, 1986;
Bragget, 1990; Feldhusen, Asher, & Hoover, 1984;
Reid, 1989; Richert, 1985). Research in the past focused
more ondeficits rather than on strengths (Baldwin, 1985;
Baum & Owen, 1988; Whitmore, 1981). However,gifts
and talents among special populations exist in similar
proportions as amongthe general population (Baldwin,
1985). Student civil rights to equal opportunity for spe-
cial services meansthat an identification system should
guarantee that no one whois qualified is overlooked.
The National Association for Gifted Children’s Com-

mittee on Special Populations adopted a position state-
ment relating to the definition and identification of
special populations. The term is defined to include
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“sroupis who differ from those who havebeentradition-
ally well represented in school programsfor the gifted”
and it “can be applied to children and young adults who
are Black, Hispanic, Native American, Asian Pacific,
rural, 2conomically disadvantaged, handicapped, and
female, as well as students whose gifts are in domains
not traditionally recognized in school settings” (Jenkins-
Friedman, Richert, & Feldhusen, 1991, pp. vi—vii).
The statement also indicates that typical instruments
and procedures used to identify gifted students for
speciai programs may be inadequate and insensitive
to the unique qualities and characteristics of special
populations. Ignoring the needs and special problems
associated with identifying gifted/talented students from
special populations also leaves the field vulnerable to
charge:; of elitism and racism (VanTassel-Baska, 1989).

Minority and Disadvantaged Gifted

The charge that minority groups are underrepresented
in pro;ramsfor the gifted and talented has been consist-
ently supported by research findings (Skuy, Kaniel, &
Tzurie , 1988). For example, representation of various
ethnic groups in public schools compared to their
representation in programs for the gifted is shown in
the fol owing table as presented by Zappia (1989):

TABLE1

Public school Gifted programs
enrollment (1%) enrollment (%)

 

Ethnic zroup
 

Anglo-.Americans 71.2 81.4
Blacks 16.2 8.4
Hispanics 9.1 4.7
Asians 2.5 5.0
 

The U.S. Office for Civil Rights (1987) also conducted
a nationwide survey in the fall of 1986 to obtain data on
the characteristics of students enrolled in public schools.
According to the survey summary, 3% (372,421) of the
total minority enrollment (12,199,456) were identified
and served as gifted. The percent for whites was 5.35%
(1,549. 736) out of 29,956,580. The data indicated that
minority students compose 29.6% of the total school
enroll:aents but only 19.4% of the total population
was icentified and enrolled in special programs for
the gifed.

In 2national survey, including the fifty U.S. States,
District of Columbia, and three territories, Patton,
Prillarnan, and VanTassel-Baska (1990) concluded that
“Althcugh states have been consistently positive in their
philos»phical orientation toward culturally diverse and
low sc. zioeconomicgifted students, they have lagged in
incorporating these concerns for equality and pluralism
into th? definitional and fundingstructuresof their gifted
programs” (p. 94).

In anotherstudy, Colangelo and Kerr (1990) used data
from the American College Test (ACT) Assessment
Program’s Students Profile section to formulate and
study profiles of the highest 5% and 1% of 729,606
high school juniors and seniors (334,126 male; 395,480
female) who took the American College Testing Assess-
ment Program (English, Mathematics, Social Studies, or

Natural Sciences) during the 1985/1986 academic year.
A sample of perfect scorers (5,615) on at least one of
the four sub-scales of ACT wasselected. The results for
perfect scorers by ethnicity indicated that all ethnic/mi-
nority groups of Blacks, Native American, Chicanos,
and Hispanics were underrepresented. Whites were
somewhat overrepresented and Asians were greatly
overrepresented.

VanTassel-Baska and Willis (1987) conducted a three-
year study to investigate the effects of low income on
SAT scores among the academically able. The sample
was composed of students who participated in the
Midwest Talent Search Program in the years 1985,
1986, and 1987. Families of students with annual income
of $20,000 or below were considered “economically

disadvantaged”based on U.S. Bureau of Laborstatistics
which indicated that the median family income in the
United States in 1984 was $28,623. Giftedness was
defined as attaining a score of 95th percentile on an
in-grade standardized achievementtest in either math
or verbal ability at the junior high level. Data analysis
indicated that the participation rates of low income
disadvantaged gifted students (in samples of 11,675,
14,486, and 16,425) were 13.2%, 13.8%, and 13.3% in
1985, 1986, and 1987, respectively.

Handicapped Gifted

The term “gifted handicapped” refers to children who
have twosets of characteristics: giftedness and disability
(Clark, 1992). They are impaired by one or more spe-
cific conditions that include: learning disabled, hearing
impaired, visually impaired, neurologically impaired,
emotionally disturbed, and motor impaired (Whitmore
& Maker, 1985; Yewchuk, 1985). Obstacles to identify-
ing disabled children as mentally gifted include: stereo-
typical expectations, developmental delays, incomplete
information about the child, lack of challenge, and lack
of appropriate tests or rating scales.

In the U.S. Human Civil Rights Office Survey of
1986, the total number reported for students having
handicapping conditions other than mental retarda-
tion was 4,492,694. The estimated figure for gifted
students among them ranges between 300,000 and
540,000 (Clark, 1992). The major problem in searching
for gifts and talents among these handicapped students
is that special teachers are more concerned about their
handicaps than their abilities. For example, New York
City schools provide full service for 60,000 handicapped
students. According to Davis and Rimm (1985), a special
program for the handicapped gifted was organized and

237





Gifted and Talented Youth for Educational Programs
 

that the talents of underachievers and handicapped

students are often not recognized before administering

an intelligence test.
Maker(1989) synthesized different perspectives con-

cerning identification of gifted children of cultural and

ethnic minorities and made the following recommen-

dations: use multiple assessment procedures, includ-

ing objective data from a variety of sources; include

culturally and linguistically appropriate instruments in

the referral and testing processes; and use a case study

approach, in which a variety of assessment data is

interpreted in the context of a student’s individual

characteristics, and decisions are made by a team of
qualifie 1 individuals (pp. 295-297).
From the review of literature on identification of

gifted students from special populations we conclude
that the problemsassociated with identifying and serving
these gifted students are major concerns for both educa-
tors and policy makers. A defensible program for the
gifted raust deal with these problemsproactively by using
flexible , multiple criteria for identification. A variety of
objective and subjective assessment data is better used
and interpreted with reference to the diversity existing
across and within populations and subpopulations of
gifted children. In the nomination stage, the philosophy
of “throwing a wide net” may be the best approach to
discovering gifted students from special populations.

Developing Identification Systems

Multiple Criteria

In almost every program for the gifted there is a
fixed number of openings and limited resources. The
identification criteria are general conditions regarding
eligibility for consideration or nomination. They func-
tion as a meansof controlling the number of nominees
or applications within a reasonable range.
A number of researchers and theorists have argued

strongly and persuasively in support of multiple selec-
tion criteria (e.g., Howley, Howley, & Pendarvis, 1986;
Richert, Alvino, & McDonnel, 1982; Witty, 1951). The
use of multiple procedures for identification has been
emphasized as a response to theories of humanabilities
which ‘tress multiple factors (Gardner, 1983). It is impor-
tant, however, to recognize that this approach does not
necessirily guarantee making valid decisions. The quality
and relevance of measures place limits on the reliability
and validity of such decisions. The question to be raised,
therefore, is not how many measures are used in the
identif.cation process, but rather what contribution each
piece cf information has to making valid decisions or to
serving specific objectives. It is a waste of money, time,
andeffiort to collect data that is not going to be used or that
is not contributing to more valid andreliable decisions.

A variety of data sources are suggestedin theliterature

for the identification of academically gifted and talented

children for special services (Tuttle & Becker, 1983).

Thelist includes standardized tests, school grades, rating

scales, references, essay writing (Feldhusen & Baska,

1989), past accomplishments (Coleman, 1985), interviews,

creativity tests (Torrance, 1984), and creativity inventories

(Rimm, 1984). In a later section of this chapter we will

present brief descriptions of instruments frequently used
for identification, and criteria for test selection.

Phases of Identification

A sound identification system typically is carried out
through a series of steps taken in the proper sequence
and on time. The order and sequenceofsteps, clarity of
objectives, purposefulness of each component, and the
modifiability of the system are important foundations
for a defensible identification system. The number
of steps and the purpose of each step is dependent
upon the nature of the program for the gifted. Is the
program restricted to a school building? Is it a program
serving a school district or a statewide population of
students? Nevertheless, there are two common phases
in most identification systems: screening and selection
or placement.

Screening

Screening is probably the first major process in the
identification system that requires translating theoretical
foundations of the gifted program into real actions.It is
thefirst level identification in Renzulli’s (1984) revolving
door identification model. Many activities are carried
out during this process such as: Getting information from
school records, collecting and categorizing information
from nomination formsand referrals, testing, presenting
and synthesizing information, and selecting candidates
for further testing. The ultimate function of screening
activities is to generate a pool of possible candidatesfor
the next stage of identification. The following principles
are suggested to guide planning to achievethis goal: (1)
multiple criteria, (2) inservice training of staff on the
identification procedures, and (3) using reliable and
valid screening tests and rating scales.

Multiple criteria should be used to include as many
promising candidatesas possible. In addition to existing
school records and grouptest scores, nominations from
teachers, counselors, peers, parents, and the students
themselves should be accepted. Setting cutoff points on
some screening measures should not lead to ignoring
strong evidence from other sources. The size and the
quality of the target population from whichthe selection
is to be done may be the most important guiding factor.
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In school practice it is common to have 10-20% of
the school population in the initial screening pool,
especially if a broad definition of giftedness is used,
including academic andartistic talent. Inclusion in the
initial screening pool, not exclusion, is recommended by
many researchers (e.g., Clark, 1992; Feldhusen, 1989).
Borland (1989) suggested two practices to serve this
purpose: (1) setting low cutoff points on screening
measures, and (2) including every student who meets
the cutoff score on any screening measure.

Effectiveness and subsequentefficiency of the screen-
ing process can be substantially improved by providing
adequate training for all staff who participate in the
Screening process. An extensive review by Hoge and
Cudmore (1986) of the literature on teacher accuracy
in identifying gifted students concludedthat the validity
of teacher judgmentsorratings can be improved through
appropriate training. Such training should includeclari-
fication of the processes of screening andidentification,
communication of the overall goals of the program, and
tryouts of all the forms and procedures.

Finally, the tests and rating scales should be of
the highest quality obtainable. Evaluation information
about tests is quite readily available in the Mental
Measurement Yearbooks. Nomination forms andrating
scales, however, are often locally producedwithlittle or
no attention to their validity or reliability. It is far pre-
ferable to use formsandscales that have been carefully
developed and empirically tested in real practice.

Selection-Placement

In almost every program for the gifted there is a fixed
number of openings and limited resources. Therefore,
the ultimate goal of this phase is to select a limited
numberof students from the pool. Further testing may
be required to make more valid decisions. Individual
tests, group tests, essays, and interviews are possible
sources of additional information that might be relevant
to program services.
The task facing those who must makeselection

decisions is difficult and problematic. In orderto assist
the selection committee in its decision-making, several
questions must be addressed. Someof these questions
may be open-ended andhave no absolute answers.

Howshould the data be synthesized?
How should the selection tests and criteria be

weighted?
Where or at whatlevel should the cutting lines for

admission be drawn?
A plan for a comprehensive identification system

should provide guidelines for those who must make
decisions in both identification phases.

240

Selection Strategies

A special program for gifted or talented students
should provide more advanced, rigorous curriculum
experiences to satisfy intellectual needs which are not
addressed in regular classes. Thus, selection strategies
must be focused on finding those youth who need and
can profit from the advanced learning experiences and
excluding those who would not benefit from it or who
would fail in the program. A straightforward objective
strategy for selection thus is to rank orderall qualified
nominees based on a composite index (score), and to
select from high to low until all openings are filled.
Usually best available choices can be guaranteed using
this strategy.
However, a problem mayarise with this approach

if the lowest scores selected are not qualified accord-
ing to some minimal standards or abilities. Popham
(1990) suggested that there are situations in education
“where the decision revolves around not who is best
or worse but rather whois qualified” (p. 35). Highly
structured programsfor the gifted can be included in
those situations. Anefficient identification system can
play a role in providing the requirements for making
selection decisions not only on the basis of “who is
best” but also “who is qualified”. It is important for
administrators of programsto beasclear as possible in
adopting a selection strategy that assures that those who
are selected meet minimum standards for success in the
program. Decisions regarding minimum standards are
influenced bythe selection strategy and the orientation
of the program. Empirical evidence and/or professional
judgmentcan be used to make a sound decision.
There are two main approaches to makingselection

decisions: the statistical approach and the judgmen-
tal or clinical approach. The first approach requires
the mechanical combination of different data sources
using appropriate statistical methods, while the second
approach dependson personal judgments. Thestatistical
approachis generally superior to professional judgments
in terms of predicting academic success (Sawyer, 1966).
In addition,it is less costly since computer processing of
the selection data can be used.
The final phase of the identification processis notifi-

cation of students whoare selected for the program that
they have beenselected and,if an application format was
used, notifying those who were notselected andstating
the reasons why they were not selected. For those who
are not selected, an offer to reconsider the application
is desirable. Generally, a review committee is formed
to hear and reconsider those applicants who ask for a
review.
The ultimate final stage of the identification process

comes later when empirical tests of performance in
the program are conducted to determine if those who
are picked perform up to expectations and profit from
program services. Procedures for such analyses will be
presentedlater in this chapter.







Gifted and Talented Youth for Educational Programs
 

Another widely used individual test of intelligence is
the Wechsler Intelligence Scale for Children (WISC-R).
The WISC-R measuresintelligence of children between
the ages of 6 and 16 years and 11 months. Unlike
the Staniord—Binet, the WISC-R provides three IQ
scores: verbal IQ, performance IQ, andfull-scale IQ.
The WIS'c-R contains 12 subtests, two of which are
suppleme:1tary. The verbal section includes information,
comprehension, arithmetic, similarities, vocabulary, and

digit spar. The performance section includes picture
completion, picture arrangement, block design, object
assembly, coding, and mazes. A national survey of
school p:ychologists in the United States indicated
that the WISC-R is the overwhelming first choice as
an assess:nent instrumentin identifying gifted children,
followed by the Stanford-Binet, with the Kaufman
Assessment Battery for children as the third choice
(Klausmeier, Mishra, & Maker, 1987). The Wechsler
Preschool and Primary Scale of Intelligence (WPPSI)
is a dowrward extension of the WISC-R for use with
children from 4 to 6yearsold.
The Kuufman Assessment Battery for Children (K-

ABC)is iin individual ability test for children between
2% and °2'4 years of age. The K-ABC consists of 16
subtests rouped into five scales: sequential proces-
sing, simultaneous processing, mental processing com-
posite (se.juential and simultaneous combined), achieve-
ment, and nonverbal. Strengths of the K-ABC include
its theor: tical orientation, separated intelligence and
achievem-2nt scores, the nonverbal score, limited oral
instructicas and limited verbal responding, colorful and
interestinz items, inclusion of sociocultural norms, and
small racial differences (Kaplan & Saccuzzo, 1989).
The Raven Progressive Matrices (RPM)is a nonverbal

group/incdividual intelligence test covering an age range
from 5 1) adult. The test is unlimited in time and
requires tninimal instructions. It consists of 60 matrices
gradedin difficulty. Each matrix contains a missing part,
and the subject’s task is to select from up to eight
multiple-choice responses the appropriate design that
complete: the matrix pattern. It is especially valuable
for evalu:ting minority and culturally different students
whoare |: mited in languageskills.

Aptitude Tests

Aptitude tests are designed to measure specific abilities
that deveiop over long periods of time or the potential
for future achievementin specific areas or careers. Two
aptitude batteries will be discussed, the Differential
Aptitude Tests (DAT) and the Scholastic Aptitude Test
(SAT). The DAT is an aptitude battery that can be
used withjunior and senior high school students (Grades
7-12) and students in the upper elementary grades.
The DAT’ measures verbal reasoning, numerical abil-
ity, abstrict reasoning, perceptual speed and accuracy,
mechanical reasoning, spelling, and language usage. The
verbal re: soning and abstract reasoning maybe used as

groupintelligence tests. Stanley (1984) suggested using
the battery as a screening method for intellectually
talented students at the end of the seventh grade.
Reliability and validity of the DAT are high and the test _
is viewed as an excellent measure of special abilities.
The Scholastic Aptitude Test (SAT) has been in use

as a college entrancetest since 1926. The Talent Search
Programsin the United States (VanTassel-Baska, 1984)
use the SAT as an off-level test for identifying precocious
youth in mathematics and science at the 7th and 8th
gradelevels. It is also used as a criterion for admission in
most state-supported residential schools of science and
mathematics. The test is comprised of 85 verbal and 60
mathematical items. The SAT-V includes sentence com-
pletion, identification of opposites, use of analogies, and
paragraph comprehension. The SAT-M includes items
covering arithmetic, algebra, and geometry. The test
is intended to measure reading comprehension,verbal
reasoning and vocabulary, and quantitative reasoning.
Separate verbal (SAT-V) and mathematical (SAT-M)
scores are reported on a 200 to 800 scale. The SAT
score is a transformed standard score with a mean of
500 and a standard deviation of 100. It is a highly
reliable and valid test for the assessment of verbally
and quantitatively precocious youth.

AchievementTests

Standardized achievement tests are used to measure
how much students have learned in a given subject
matter content and especially to measure the high level
achievement of gifted students. They can be group or
individual tests. Group achievementtests are generally
used as screening tools while individual tests are used
for more precise assessment of a student’s academic
talent in a specific area. Standardized achievementtests
usually provide national norms based on performance
of a large sample. Because of the low ceiling of most
grade-level achievement tests, we recommend using a
higherlevel test for identification of gifted children. This
can be done if the achievementtest is in a multi-level
form. Amongthe frequently used achievementtests in
the United States are the Metropolitan Achievement
Test, the Sequential Tests of Educational Progress, the
Screening Assessment for Gifted Elementary Students,
the Wide Range Achievement Test, and the Peabody
Individual Achievement Test. They will be described
next.
The Metropolitan Achievement Test, sixth edition,

(MAT6) is a group multilevel battery measuring stu-
dents’ achievementin eight areas: vocabulary,reading,
mathematics, spelling, language, science, social stud-
ies, and writing, K-12. The MATO®6is divided into a
two-component system. The instructional (diagnostic)
component has six levels, and is designed to provide
specific information about students’ performancein the
curricular areas of language usage and mathematicsat a
given level. The survey tests componenthaseightlevels,
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and is designed to provide a global, overall assessment
of student achievement (Rogers, 1989).
The Sequential Tests of Educational Progress (STEP

IIT) are a multilevel test battery measuring achievement
in the basic skills of reading, vocabulary, writing, and
mathematics, and supplementarytests of science, social
studies, study skills, and listening (Phillips, 1984). The
tests include ten levels from pre-kindergarten through
high school. The STEP III manual indicates that it
can be used to diagnose students’ competencies and
as a selection device for special instructional programs.
Separate locatortests are available to facilitate the use of
a multilevel testing option in language and mathematics.
The STEPIII is a superior and well-designed achieve-
mentbattery.
The Screening Assessment for Gifted Elementary Stu-

dents (SAGES)wasspecifically designed to obtain infor-
mation that is useful in identifying children for gifted
programsthat emphasize aptitude, achievement, and/or
creativity (Johnsen & Corn, 1987). The three subtests
of the SAGES,reasoning, school-acquired information,

and divergent production, correspond to three areas of
giftedness included in the federal definition, namely,
general intellectual ability, specific academic achieve-
ment, and creative and productive thinking. Normsare
available for average and gifted children. The reported
research provides strong support for SAGES’reliability
and validity.
The Wide Range Achievement Test, Revised (WRAT-

R) is probably the most popular and widely used
standardized individual achievementtest. The WRAT-R
measures the basic skills of reading, spelling, and
arithmetic. It provides an estimate of grade level func-
tioning in these areas. Thetest is not timed and easy
to administer, with no certification requirements for
administration. It has two levels, one for children from
5 to 12 and the other extends through adulthood. Esti-
matesfor internal consistency andtest-retest reliability
are adequate.
The Peabody Individual Achievement Test (PIAT) is

an individually administered test designed by Dunn and
Markwardt (1970) to measure scholastic achievement in
five content areas: mathematics, reading recognition,
reading comprehension, spelling, and general informa-
tion. The PIATis untimed and can be used with children
from kindergarten through 12th grade as a wide-range
screening measure (Williams & Vincent, 1985). The test
is based on extensive reviewsof the curriculum materials
in the abovefive areas.

Rating Scales and Checklists

Rating scales are carefully developed instruments used
in evaluating traits, attitudes, adjustment, abilities,
personality or other characteristics of individuals. They
are widely used to quantify observations, or to meas-
ure impressions in those instances where it is either
unfeasible or illogical to attempt measurement in more
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objective ways. Checklists are listings of behaviors,
activities, or steps that have been noted by an observer.
Items in a rating scale assess the degree or frequency
with which a behavior occurs. Checklists assess behavior
as observedor present.

Well-structured rating scales and checklists are useful
instruments as part of a multi-identification system.
Theyallow teachers, parents, peers, and other personnel
to provide valuable information for use in the first
stage of the identification process. Among the rating
scales that have been developed through standardized
methods are the Renzulli et al. (1976) Scales for Rating
Behavioral Characteristics of Superior Students and the
Purdue Academic Rating Scales (Feldhusen, Hoover, &
Sayler, 1990). They will be described next.
The Renzulli Scales for Rating the Behavioral Char-

acteristics of Superior Students (Renzulli et al., 1976)
consist of ten rating scales that can be used by teachers
in the identification of students with superior charac-
teristics. The scales include learning, motivation, crea-
tivity, leadership, artistic, musical, dramatics, commu-
nication (precision), communication (expressiveness),
and planning characteristics. Theoretical and empirical
procedures were used to construct and develop these
scales. Since no normsare available users are advised
to develop normslocally.
The Purdue Academic Rating Scales (PARS) were

designed and developed by Feldhusen etal. (1990) for
teachers to assess students’ observable behaviors asso-
ciated with superior academic performance in English,
mathematics, foreign language, science, and social stud-
ies at the secondary level. Each of the five instruments
includes 15 items that are rated on a four-point scale
(i.e., rarely, occasionally, frequently, always). A “Don’t
know”responseoptionis also provided. Goodreliability
and validity of the scales has been reported by the devel-
opers. The Purdue Academic Rating Scales (PARS)
provide a relevant and useful source of information for
selecting students for advanced placement and honors
classes and for other acceleration options.

While tests and rating scales might often have to be
administered especially for identification purposes in
a program for gifted and talented youth, students’
cumulative school records may include recently admin-
istered test scores, grades in courses or subjects, teacher
evaluations in narrative form, and teacher rating scale
scores, all of which can also be valuable for use in the
screening or the identification process.

Data Synthesis

An enormous numberof research studies and writings
have argued strongly and persuasively in support of using
multiple selection criteria (Feldhusen, 1989; McLeod &
Cropley, 1989; Monks, VanBoxtal, Roelofs, & Sanders,
1986; Richert, Alvino, & McDonnel, 1982; Sato, 1974).
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degree of relationship between the composite predictor
measur«'s and the criterion measure.

(7) The flexibility in which the analysis is automatically
done bv computers is also one of the advantages of
using correlational and multiple regression methodsin
combining and validating the identification data.

(8) In addition the major difficulty with multiple
regression, namely finding reliable and valid measures
of the cciteria, can be a significant merit of the method
in terms of forcing those making selections to think
serious]y and continuously about criterial measures as
a critical componentin a well-structured program.

(9) Multiple regression can handle both continuous
and categorical variables. Some categorical variables
such as sex or socioeconomic status may have to be
considered in identification. In such cases, categorical
variables are coded and analyzed along with continuous
variables.

Conclusions and Recommendations

Finding gifted and talented youth who have potential
for high level, creative achievement, performance, or
product vity in adulthood is an inexact science. We
know a great deal about finding bright students who
are doing well in school but little about the additional
factors that lead to superior achievementin the future.
High intelligence and effective achievement oriented
skills, however, are surely prerequisites for creative
product vity in most fields of human endeavor. Thus,
we can at least search for those youth who have high
potential for creative productivity in the long run.
Evidence from recent research (Bloom, 1985;

Feldhus2n, 1992; Gagne, 1985) suggests that focusing
on youth’s special talents or aptitudes may be more
product:ve than searching simply for generally gifted
youth. ‘Commonpractice in countries throughout the
world is to search for the all purpose gifted child and then
to provide general forms of educational enrichment. Our
own research and analysis (Feldhusen, 1986a, 1986b;
Feldhus.2n & Hoover, 1986) leads us to conclude that
early in the assessmentprocess diagnostic efforts should
be used to identify the particular aptitudes, strengths or
talents possessed by a child and that the results should
be used to guide usin selecting appropriate educational
services commensurate with the child’s special abilities.
To a great extent, giftedness or superiortalent reflect

precocity in the developmentof special abilities. A child
may be an early reader, show signs of musical talent
at age four or five, exhibit greatly advanced skills in
mathematics, reveal a vocabulary far larger than age
peers, Or reason with her/his parents at a nearly adult
level of logical precision. All of these are precocious
behavio:'s, signs that the child is out ahead of others
and ma\ remain so if educational or experiential services

continue to be available at appropriately advanced levels
and pace.
There may be somevalue in communicatingto a child

and to his/her parents that the child is gifted but there
are also liabilities in so doing. Labeling children “gifted”
may generate undue or frustrating expectations from
teachers, ridicule from peers, and puzzlementin parents.
The term “gifted” also seems to carry high hereditary
connotations. Robinson (1986) discussed the problems
of labeling and urgedthat the negative effects be kept in
mind byall who work with gifted children.
Over a period of years we have reviewed, analyzed,

and critiqued identification processes in gifted educa-
tion (Feldhusen, Baska, & Womble, 1981; Feldhusen,
Asher, & Hoover, 1984; Feldhusen, 1991, 1992). Hoge
(1988, 1989) has also carried out insightful critiques
of practice and the literature on identification of the
gifted. We agree with Hoge (1989) in concluding that
there is a need to be explicit in defining the giftedness
construct, the component traits and aptitudes, as a
prelude to the use of the label. Further, definition
should be derived from some theoretical formulation
concerning human abilities in general and superior
ability in particular. Then the specific identification or
selection procedures should be derived directly from
the definition and supporting theory. Finally, there
should be substantial efforts to verify or validate the
identification system empirically. In contrast to these
Suggestions, muchof currentpractice in identification
derives from practicality, judgment of questionable
“experts”, or tradition.
Our recommendationsthenareas follows:

(1) Identification processes in gifted education should
be based on the best current conceptions and theories of
humanaptitude, talent, and abilities.

(2) Test instruments andrating scales with established
reliability and validity should be selected for use in the
identification process.

(3) Identification should be viewed as an ongoing
process. One should not conclude that assessment at
One point in time, even with multiple tests, finally and
unequivocally identifies the gifted child. Giftedness is an
emerging, developingsetof abilities calling for repeated
evaluation as the child matures.

(4) Labeling children as “gifted” should be avoided. It
is preferable to regard the processas selecting children
for programsorservices.

(5) Identification should always be diagnostic in
nature, identifying strengths, aptitudes, and talents as
well as problems, weaknesses, and needs.

(6) Programs and services should be linked to the
special talents, aptitudes, and abilities of gifted children
as well as to their special problems and needs.

(7) Empirical validation should be used to verify
that the identification-selection system is working as
intended. Are the children selected doing well in the
program? Are we missing children who should bein?
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Are weselecting children who are achieving at high or
superiorlevels in the long run?

(8) Efforts should be made to assure that all youth
have equal opportunity to be identified for programs.
Are wefinding the gifted and talented among children
of both genders, who are handicapped, among minority
and culturally different children, and among those
who may be underachieving and thus not revealing
their gifts and talents? Instruments and procedures
are now available to assure that all youth have equal
opportunities to be identified and served in programs
for gifted and talented youth.
The future of gifted education must be built upon the

sound foundation of theory andresearch. Identification
procedures lend themselves well to empirical validation
and theory grows out of sound research. The two
together can be used to identify and educate all youth
whohavespecialtalents, aptitudes,orgifts.
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Introduction

The study of giftedness has had a long and extensive
history within the field of psychology. However, such
study has focussed almost exclusively on giftedness
in intelligence, as measured by the IQ test (Binet
& Simon, 1916; Galton, 1883; Hollingsworth, 1942;

Spearman, 1923; Sternberg, 1977; Terman, 1925).
Morerec:ntly, researchers have begun to investigate
exceptional development in domains not measured by
IQ tests, such as the arts (Bloom, 1985; Feldman
with Goldsmith, 1986; Golomb, 1992; Pariser, 1991;
Shuter-Dyson, 1986; Winner, 1982; Winner & Pariser,
1985). In this chapter, we consider what is known
about exceptional development in two art forms: the
visual arts, and music. As few large-scale psychometric
studies of giftedness in the arts exist, our primary but
not exclusive source of evidence will be case studies
of individuals who have shown unusual giftedness in
these domains.
A distinction is made here between ordinary gift-

edness and prodigiousness. Ordinary giftedness is a
precociou; ability in a particular domain: the gifted
child advinces more rapidly than his or her peers
in a particular domain, and shows special aptitude
in that domain. Prodigiousness is extreme precocity:
the prodigy is a child who is able to perform at
an adult level in a particular domain (Feldman with
Goldsmith, 1986). Mozart is a prototypical example
of a child prodigy. With one exception (the Chinese
painting prodigy, Yani), our knowledgeof prodigies in
art and music is based on Western cases.In this chapter,
we use the term “gifted” to refer inclusively both to the
ordinary gifted child, and the child prodigy. However,
whereverrelevant, differences between these two kinds
of children are pointed out.

Webeli::-ve it makes no senseto talk about giftedness
per se: one can only be gifted in a domain (although
one can |se gifted in more than one domain). By
domain, we refer to a discipline or body of know-
ledge valued by a culture which is characterized

by a recognized set of steps that one must pass
through to become proficient. Examples of domains
valued today in many societies include chess, math-
ematics, music, and art, but not, for example, card
games that rely on chance (as these would notsat-
isfy the criterion of having steps towards exper-
tise).
As Feldman with Goldsmith (1986) have pointed

out, one only finds prodigies in domains which are
both accessible and appealing to children. Hence, one
finds prodigies in the visual arts and in music, but
not, so far as we know, in law or finance. Feldman
and Goldsmith also argued that prodigies are more
likely to be found in domains whose knowledge base
is highly organized formally. Perhaps for this reason,
prodigies have been morereadily found in thefields of
music, chess, and mathematics than in literature and
the visual arts.
We make two further distinctions in this chapter.

First, we distinguish between individuals of normal
or high intelligence who are gifted in a domain,
and individuals who are gifted in one domain, but
extremely retardedin all other areas. Such pathologi-
cal individuals are typically referred to as savants (Mil-
ler, 1989; Treffert, 1988). We attempt to determine
what distinguishes the gifted individual of normal or
high intelligence from the gifted individual who is in
all other respects low-functioning (either retarded or
autistic).

Second, we distinguish between giftedness and crea-
tivity. By creativity, we refer to inventiveness within a
domain. A creative individual revolutionizes a domain
of knowledge. No child prodigies have ever,as children,
effected a reorganization of a domain of knowledge;
moreover, many who haveeffected such reorganizations
were not themselves prodigies as children (Feldman
with Goldsmith, 1986). Thus, there is no necessary
link between giftedness and creativity. We focus here
on childhood giftedness, and make no assumptionsthat
early signs of giftedness are necessarily predictive of
adult creativity.
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Giftedness in the Visual Arts

There is an extensive body of research on the normal
course of drawing development in the typical (usu-
ally Western) child (Arnheim, 1974; Cox, 1992; Eng,
1954; Freeman, 1980; Gardner, 1980; Golomb, 1992;
Goodnow, 1977; Lowenfeld & Britain, 1970; Luquet,
1927; Winner, 1982). Children begin to scribble at about
the age of 2; by the age of 3 or 4, they are making
very simple but recognizable representations. Figures
are formed by joining several geometric shapes. For
instance, a person is drawn as a “tadpole:” a circle
with lines extending from the circle for arms andlegs.
A cat is drawn as an oval (for the body), joined to
a circle (for the head), with either lines or rectangles
joined to the oval for the legs. These drawingsare called
schematic because they do not capture the contourof the
object drawn, but rather represent the object through
simplified, geometric shapes or schemes.
The normal course of drawing development has been

described as U-shaped with respect to the development
of esthetic properties (Gardner, 1980; Gardner & Win-
ner, 1981; Winner, 1982). Prior to the age of about 7,
children make drawings which have esthetic properties
similar to those of adult artists’ works. The strongest
empirical evidence for this claim can be found in Davis
(1991). Preschool drawings and paintings are striking,
inventive, imaginative, expressive, and showlittle regard
for the rules of realistic representation. Suns may be
green, people maybe the size of houses and mayfloat
all over the page, and hair may be purple. The child at
this age is not striving for realism, but rather is playing
with form and color. For this reason,this period is often
considered the preconventionalperiod.
Such flavorful, aesthetically appealing drawings give

way in the middle childhood years to attempts to
master the conventions of the drawing symbol system.
During this conventional period, children become con-
cerned with learning the rules of realistic representa-
tion: proportion, shading, perspective, etc. As a result,
their drawings become wooden andlabored. To put it
succinctly, one might mistake the work of a 5-year-old
for that of an adult abstract expressionist; one would
never mistake the work of an ordinary 10-year-old for
a master painterof any kind.

Mostchildren never emerge from theliteral stage. In
late childhood and adolescence, children in our culture

lose interest in drawing altogether, and the typical adult
drawsno differently from the typical adolescent.

Althoughconsiderably less is known about the devel-
opmentof exceptionaltalent in the visual arts, research-
ers have begun to study a range of gifted children over
the past two decades. Our understanding of drawing
developmentin gifted children comes from three quite
different sources. (1) One source is children who have
been identified as gifted in drawing by their parents
and/or teachers (Cane, 1951; Gardner, 1980; Goldsmith,
1992; Goldsmith & Feldman, 1989; Golomb, 1992;
Wilson & Wilson, 1976; Zhensun & Low, 1991). These
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children may or maynot go on to becomeartists: in many
cases, the children have not yet grownupsoit is too early
to tell. What makes them a subject of studyis that their
drawings strike adults as in advance of those of their
peers. (2) A second source is famous artists whose
childhood drawings have been preserved (Gordon,1987;
Paine, 1987; Pariser, 1987, 1991; Richardson, 1991;
Sloane & Sosniak, 1985; Vasari, 1979). We do not
have an extensive body of juvenile artists, and most of
the childhood worksofartists that have been preserved
were produced after the age of 9-10, leaving us with
relatively little information on the very early drawings
of artists. Nonetheless, such retrospective study provides
perhapsthe strongest evidence about the development
of talent, since we know from the start that these
children went on to becomeestablished artists. (3) A
third source is a a subset of autistic and/or retarded
children whose drawings are nonetheless prodigious
(Selfe, 1977, 1983; Morishima & Brown, 1977; Pariser,
1981; Park, 1978).

In what follows, the art work, personality char-
acteristics, and environment of ordinary gifted and
prodigiously gifted childen is first described. Wher-
ever possible, information on the childhood works of
recognized artists is included in the discussion. The
relation betweenartistic giftedness and other abilities
is then considered, followed by a discussion of tests
and other procedures used to identify artistically gifted
children. Next, the phenomenonof exceptionalartistic
performance in nongifted children as a function of
educationis discussed by consideringthe striking results
of Chinese art education. Finally, the phenomenon
of artistic giftedness in nonpathological populations is
compared to the puzzling phenomenonofsavantartists.
Here one finds the most extremelevels of giftedness in
drawing operating independently of other formsofintel-
ligence. Following our review of giftedness in the visual
arts, we turn to a consideration of giftedness in music.

Early Signs ofArtistic Giftedness

Wedo not know how commonitis to find exceptional
talent in the visual arts at a very young age (Golomb,
1992). Manyart educators and researchers have become
convinced that exceptionalartistic talent at a very young
age (e.g., 3 or 4) is rare, rarer than the frequency of
such early talent in the domain of music (Feldman with
Goldsmith, 1986; Goodnenough, 1926; Hurwitz, 1983;
Lark-Horowitz et al., 1973; Sloane & Sosniak, 1985).
For example, Toulouse-Lautrec’s drawings were simple,
flat, and child-like until the age of 8 (Thomson, 1987).
A survey of 18,000 drawings by children conducted
by Lark-Horowitz et al. (1973) revealed no drawings
producedby children underten that showed exceptional
talent. And Vasari (1979) describes Renaissanceartists
whowereskilled draftsmen by 7 or 8, but notearlier.
As mentionedearlier, very young child prodigies may

be less likely to show up in the visual arts than in music
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because the domain of the visual arts is less formally
organized] than is the domain of music. Moreover,
prodigie: in music tend to be performers rather than
composers. If we were to compare the incidence of
prodigious ability in drawing and composition (both
involve making rather than performing someoneelse’s
art), musical prodigies would be asrare as visual ones.

Realism

All researchers who have studied drawings by gifted
children agree that these children pass through the same
sequence of drawing stages as do normal children, but
do so more rapidly (Gardner, 1980; Golomb, 1992; Lark
Horowiti, Lewis, & Luca, 1973; Lowenfeld & Brittain,
1970). Children are singled out as gifted when they draw
in advance of their peers on some dimension (usually
realism). but these children do not skip any of the
Stages that their peers pass through. For example, as
mentioned earlier, all children begin representational
drawing by creating simple, schematic figures out of a
few geornetric shapes. Gifted children begin in this way
as well, :lthough they begin at a younger than average
age and ‘within a few months go on to draw in a more
differentiated, realistic, non-schematicstyle.
The “core” indicator of giftedness in drawing is the

ability tc draw recognizable shapesat least one year in
advance .f the normal time of emergenceofthis skill.
While typically children begin to draw recognizable

FIGURE 1. (TOP) Two apples drawn by 2-year-old on
request. (BOTTOM) Two apples drawn by artistically
advanced 2-year-old on request. Reprinted with permission

of Ryan Sullivan.

shapes representing objects in the world at around
the age of 3 or 4 (Kellogg, 1969; Matthews, 1984),
gifted children have been noted to begin to draw
representationally at the age of 2. Figure 1 shows a
striking contrast between the way in which a typical
and an artistically gifted 2-year-old drew apples. The
typical 2-year-old was asked to makean apple. He drew
one slash. He wasthen asked to make another one. He
obliged by making a secondslash (Figure 1, TOP). This
child madea slash for each apple because he had notyet
acquired the understanding that lines on the page stand
for the edges of objects. For him, a line simply stood
for “thingness.” The gifted 2-year-old drew one apple
spontaneously, and added the second oneeffortlessly
after his aunt asked him to draw another one (Figure 1,
BOTTOM). This child had already grasped the concept
of a line standing for an edge, and produceda fluid line
describing the contour of each apple.
Soon after gifted children begin to draw recognizable

forms,they also begin to draw in realistic manner,cap-
turing the precise shapes of objects, adding true-to-life
details that typical children never would add (e.g., gas
tanks on cars), and attempting to representthe illusion
of volume and depth.In place of the simple, schematic,
flat, charming, child-like forms typically found in child
art, one finds remarkable adult-like, differentiated,
complex images that suggest an effort to understand and
master how objects are structured. Gifted children draw
realistic images quickly and with ease. They do notlabor
and erase: their lines are sure and confident (Gordon,
1987; Paine, 1987; Pariser, 1987). The young Picasso,
for example, could draw anything upon demand, and
liked to start the figure from non-canonical places,
for instance drawing a dog beginning with the ear
(Richardson, 1991). A highly realistic pair of faces,
copied by Millais at age 8 from an adult work is shown
in Figure 2.
Numerous examplesof children with precociousabil-

ity to draw realistically have been reported (Gardner,
1980; Golomb, 1992; Hurwitz, 1983; Kerschensteiner,
1905; Wilson & Wilson, 1976; Winner & Pariser, 1985).
One of the most striking examples of early realism is
found in the work of Eytan, an Israeli child described
by Golomb (1992). Eytan’s family did not remember
whether hescribbled, but the family does have drawings
that he produced at 2, an age when most children are
just beginning to scribble. At 2, Eytan drew recognizable
shapes: people, tractors, fish, cars, etc. Normal children
maketheir first tadpole-like representation of a human
at about age 3, and do notdifferentiate the head from
the trunk until several years later. In contrast, Eytan
began to draw humanswith a differentiated head and
trunk at 2'4.
One way Eytan achieved realism was through the

meticulous depiction of details, such as exhaustpipes on
his vehicles. Another waythat realism was achieved was
through the depiction of volume and depth. Typically
children in Western culture do notbeginto try to depict
the third dimension until the middle elementary school
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FIGURE2.Pencil copy of an adult work, drawn by John Everett Millais at age 8.

years. By the age of 245 Eytan was not content with
drawing vehicles from their canonical side view, and
invented ways to depict their volume, showing their
sides receding into depth. Hefirst used an orthographic
projection system to show morethan the front or side
of a vehicle. By 3 he had abandoned this system
and instead showed multiple sides of a vehicle by
attaching the top and side faces to the front of a
vehicle. After his third birthday, he used a mixture of
three projection systems: horizontal and vertical oblique
projection, isometric projection (in which the front view
of a vehicle was its true rectangular shape, but the top
and sides of his trucks were parallelograms); divergent
perspective, in which lines diverge outwards to show
the front, top, and both sides of a vehicle. By 4 he

showed an understanding of the perspectival rule that
objects receding in the distance are reducedin size, and
he was beginning to experiment with foreshortening.
Figure 3 shows an attempt at perspective by Eytan at
age 31).
The ability to draw realistically at an earlier than

average age also marks the childhoods of those who
go on to becomeestablished artists. Gordon (1987)
studied the childhood worksof thirty-one Israeli artists
and found that all stood out for their ability to draw
realistically. The desire and ability to draw realistically
at an early age also characterized the childhoods of
those who go on to become sculptors: Sloane and
Sosniak (1985) interviewed twenty sculptors abouttheir
childhoods, most of whom recalled drawingrealistically
at an early age. Numerousotherwell knownartists’ early
drawings have beensingled out for their advanced real-
ism: e.g., Millais (Paine, 1987), Landseer (Goldsmith
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& Feldman, 1989), Seargent (Cox, 1992), and Klee,

Picasso, and Lautrec (Pariser, 1987, 1991).
Picasso provides a clear example of the ability to

draw highly realistically at an early age. He claimed,
perhaps apocryphally, that he bypassed the typical
stage of early drawings in which children draw in a
fanciful, playful, nonrealistic manner. “IJ have never
done children’s drawings. Never” (Richardson, 1991,
p. 29). However, since we have no records of his
works before the age of 9, it is not clear whether
this is true. What is clear is that Picasso wanted to
see himself as a prodigy. When he went to see a show
of child art, he noted, “As a child, I would never
have been able to participate in a show of this kind:
at age 12 I drew like Raphael” (Richardson, 1991, p.
29). And herecalled specific examples of this adult-like
style: “Even when I was very small, I remember one of
my first drawings. I was perhapssix. . . In myfather’s
house there was a statue of Hercules with his club in
the corridor, and I drew Hercules. But it wasn’t a child’s
drawing. It was a real drawing, representing Hercules
with his club” (Richardson, 1991, p. 29). At 11, Picasso
enrolled in his father’s academic drawingclass, in which
students had to make detailed renderingsof plastercasts.
While most students considered this drudgery, Picasso
loved it, and produced technically skilled and precise
drawings.

In their childhoods, artists not only draw realistically
from life, but are also skilled at imitating the styles
of other artists. Both Picasso and Lautrec were noted
for their early ability to copy. Picasso could paint in
the style of El Greco, Velasquez, and Goya at a
young age; Lautrec was such a good imitator that
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FIGU RE 3. Drawingof a truck by Eytan at age 345. From Claire Golomb, Thechild’s creation of a pictorial world. Reprinted

with permission of The Regents of the University of California, Copyright & Copy; 1992.

his teacher called him “a regular little ape” (Pariser,
1991).
Realism as an early indicator of giftedness in drawing

may beculturally determined. In the West, at least from
the Renaissance until the twentieth-century, artists have
striven to capturethe illusion of space, volume, and depth
(Gombrich, 1960). While gifted children probably begin
to drawrealistically long before they have had much if
any exposure to examples of Western fine art, they have
certainly been exposedto realistic images on billboards,
magazines, and picture books. The most well-known
non-Western artistic prodigy is Yani, a Chinese child
who painted in the Chinese brush and ink style at an
adult-like level in the preschool years. Although like
Western gifted children Yani’s paintings do not look
child-like, they cannot be described as naturalistic. They
are painted in the allusionistic style of traditional Chinese
paintin,:, in whichthe goalis to capturethespirit of objects
rather ‘han their exact likeness. Thus, as Goldsmith and
Feldmz.n (1989) point out, the technical sophistication of
her work reveals itself along dimensions different from
those of Western gifted children.

It is interesting that the near adult-like level of skill
displayed in Yani’s paintings contrasts sharply with her
child-like calligraphy (Goldsmith & Feldman, 1989). In
an early study of the correlates of artistic aptitude,
Manuel (1919) also found no relation between skill in
drawin;, and handwriting. The technical graphic skill
involved in drawing appears not to generalize to the
domain. of handwriting.

ESTHETIC PROPERTIES

Although almost all Western gifted children who have
been identified in the literature stand out first and
foremost for their ability to draw realistically, Golomb
(1992) described two counter-examples. Varda and
Amnon, two Israeli kibbutz children, were identified
as gifted by age 5, and they both went on to pursue
art training as adults. The works of these two children
diverged from those of average children not by their
verisimilitude, but by their sense of composition, form,
and color. Lark Horowitz et al. (1973) also noted
this alternative path of giftedness, in which children
draw schematic, child-like drawings which are imbued
with an order, clarity, and richness than renders them
reminiscent of primitive art.

Similar cases have been described (Clark & Winner,
cited in Winner & Pariser, 1985; Kerschensteiner, 1905).
Hurwitz (1983) also has noted that artistically gifted
children like to doodle, play with line and with negative
space, and improvise. Thus, although an early ability to
draw realistically may be the most typical and striking
characteristic of gifted children, non-representational
signs of giftedness such asskill in design, form, color,
and composition should not be overlooked.

EXPLORATION OF A SINGLE THEME

Picasso viewed paintingsas a logical sequence of explo-
rations. “Paintings,” he said, “are but research and
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experiment. I never do a painting as a workof art. All
of them are researches. I search constantly and there is
a logical sequencein all this research” (Liberman, 1960,
p. 33). Many gifted children seem to exemplify this
approach.In their drawings, they explore a single theme,
over and over again. For Eytan,for instance, the theme
was vehicles, and these were drawn far in advance of
his humanfigures. Yani painted only monkeysuntil the
age of 7 (Goldsmith & Feldman, 1989). Kerschensteiner
(1905) described G. J., who drew only horses. Gardner
(1980) described Gabriel whofocussed on portraits, and
Stuart who focussed on comic bookstyle figures.

Thus, the drawings of gifted children sometimes
seem programmatic, each a further exploration of the
same theme. Perhaps because of the continual practice
with a particular subject matter, these children show
far greater skill when drawing their favored themes
than when drawing other subjects. It should be noted,
however, that the drawings of ordinary children have
also sometimes been described as having a thematic
focus (Eng, 1954; Fein, 1984; Gardner, 1980). Thus,
this characteristic may not be as clearly indicative of
giftednessasis early realism.

THE INFLUENCE OF CARTOON IMAGES

Cartoon-style images exert a powerful influence on the
drawings of those Western children who have access
to such images. This influence appears to makeitself
felt in late childhood. Gifted drawers are often able
to make comic strip images at an adult, professional
level (Gardner, 1980). Cartoons are often produced
in astonishing abundance: Anthony, a child studied
by Wilson and Wilson (1976), drew about 10,000 comic
strip figures in his school years. Gardner (1980), how-
ever, describes a gifted child who used cartooning as

/ an escape route from a perceived inability to draw
realistically: even the most illusionistic cartoon figures
are more formulaic, and hence easier to draw, than are

life studies.

THE INVENTION OF IMAGINARY WORLDS AND

THE CONSTRUCTION OF NARRATIVES

Particularly in middle childhood and adolescence, artis-
tically gifted children create imaginary settings and
fantasy characters in their drawings, and their drawings
depict episodesin thelives of these invented characters.
This is the age when gifted children begin to create
superheroesandsciencefiction characters modeledafter
the images they see in comic books. The Wilsons note
that visual narrative need not be in the form ofa series
of frames, as in a comic strip. Each drawing functions as
a shorthand for a complex plot. One episode may begin
in one sketch book and then continue on disconnected
pages. These fantasy worlds allow children an escape
into a private world. Onechild studied by the Wilsons
said, “Most people ... just look at them and say
“that’s a pretty picture” without undertanding what
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the people are really like and the story behind them”
(Wilson & Wilson, 1976, p. 46). The Wilsons note
that gifted children are often much more interested
in inventing imaginary worlds in their drawings than
in experimenting with form and design. In the process,
they produce countless drawings, and thus gain fluency
and technical skill.

CAPACITY FOR SUSTAINED CONCENTRATION,
AND INTRINSIC MOTIVATION TO DRAW

Artistically gifted children draw daily, for long periodsof
time at a stretch, often preferring the activity of drawing
to play or TV. At the age of 2, Eytan was reported to
spend 15-20 minutesat a time drawing (Golomb, 1992).
The 2-year-old who drew the apples in Figure 1b often
preferrred to draw than to come to lunch (Sullivan,
personal communication). Gardner (1980) describes a
household in which Shula, an artistically gifted child,
drew regularly for hours at a time.
The intensity with which these children draw results in

a prolific body of work. Yani, for example, made 4000
paintings in the span of three years. Picasso recalled that
he drewall the time as a child: while others played, he
drew figures in the dirt. He not only drew constantly as
a child, but also madeskillful paper cut-outs of animals,
flowers, and people (Richardson, 1991).

Artistically gifted children not only engage in continual
drawing, but are also sometimes compulsive collectors of
objects (Gardner, 1980). Artistically gifted children thus
satisfy a hunger for visual stimulation by surrounding
themselves with their own created images, and with objects
whose shapesand colors they find appealing.
Such an intense need to draw suggests that for these

children drawing is intrinsically rather than extrinsi-
cally motivating. These children are self-directed and
self-disciplined (Hurwitz, 1983; Rosenblatt & Winner,
1988a). Often drawing serves as an escape into fantasy,
or an escape from boredom,especially the boredom of
school (Wilson & Wilson, 1976).

The Role ofFamily and Teachers

Artistically gifted children almost always seem to have
parents or close relatives who are artists, or who are
in fields related to the arts such as crafts or design
(Feldman with Goldsmith, 1986; Goldsmith & Feldman,
1989; Gordon, 1987). The families of artistically gifted
children tend to be very supportive and encouraging
of their children’s artistic inclinations. They makeart
materials available, and save and carefully date their
children’s drawings (Freeman, 1974; Gardner, 1980;
Gordon, 1987). In some of these families, the craft of
making art seems to be passed on muchasin a guild.

Althoughonly one of the parents of famous sculptors
studied by Sloane and Sosniak (1985) was an artist,
all were highly supportive of their children’s artistic
interests. One quarter of the sample revealed that their
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sounded out, sound correct (e.g., “phisician”). The
tendericy to make nonphonetically based errors obtained
even when SAT performance was partialled out. It
appears thatartistically gifted individuals have problems
specifi: to reading and spelling that are independentof
the kirids of abilities assessed by the SAT.
These findings may shed somelight on whyartistically

gifted children do or do not go on to becomeartists.
Indivicluals may pursue art not only because ofspecific
visual-spatial strengths, but also by default, because of
verbal deficits. These verbal deficits may lead visually
talented children to avoid fields which require extensive
readin. By default, then, they may drift into the
arts. Caven that our culture places a higher value on
linguistic than artistic skills, it would not be surprising
to finc individuals with both kinds of talents drawn to
verbalfields.

Procecluresfor Identifying Artistically Gifted Children

School programsfor the gifted and talented have for the
most part focussed on academic giftedness, and have
neglected giftedness in other domains such asthearts.
It was not until 1972, for instance, that in the United
States artistically talented children were identified as
a subgroup of “gifted and talented” students. In 1978,
the Gilted and Talented Children’s Education Act in
the Un. ted States identified visual and performingarts
as one of five areas of giftedness which should receive
special services (Clark & Zimmerman, 1983). As a
result, :nany public school programsfor artistically gifted
children wereinitiated in the United States.

Thret: kinds of procedures, varyingin level of formal-
ity, hav2 been usedto identify artistically gifted children
for special art programs (Clark & Zimmerman, 1987).
The most formal assessment measure is the normed,
standardized test, designed to be used uniformly in
a wide. range of classes. More informal tests or
checklists have also been developed and used by
particular programs for artistically gifted children.
Finally, some programs have not relied on any tests,
but rater on a combination of methods including
nomination (by teacher, peers, or even the students
themselves), portfolio review, interest inventories, and
academic performance.

STAND.ARDIZED TESTS

A variely of tests were developed in the United States
in the 1930s to identify artistically gifted children, but
noneof thesetests are available today. These include the
Meier—Seashore Art JudgmentTest, the Graves Design
Judgment Test, the Goodenough Drawing Scale, the
Horn Art Aptitude Inventory, the McCarty Drawing
Scale, the Kline—Carey Drawing Scale, the Lewerenz
Test of Fundamental Abilities in the Visual Arts,
the Mc\dory Art Test, and Munro’s Seven Draw-
ing Test (Buros, 1972; Clark & Zimmerman, 1984).

Creativity tests such as the Torrance Test have also
been used. Standardized tests to identify artistic tal-
ent have, however, been severely criticized (Clark &
Zimmerman, 1992; Hamblen, 1988; Hausman, 1988;
Munro, Lark-Horowitz, & Barnhardt, 1942), as there
is no conclusive definition of talent in the visual arts.
Moreover, students havegifts in different areas within
the visual arts, and one test cannot detect ability in all
possible specializations. Finally, there is no evidence
that results on standardizedart or general creativity tests
predict success in art programs (Clark & Zimmerman,
1983, 1992). Thus, most researchers today argue against
reliance on one purportedly all-purpose test of tal-
ent; instead they advocate the use of multiple criteria
for identifying artistically talented students (Clark &
Zimmerman, 1992).

INFORMAL INSTRUMENTS

Most programstoday in the United States use a combi-
nation of at least two informal(i.e., non-standardized)
methodsforselecting students into specialart programs
(Clark & Zimmerman, 1992),
Nominations (by classroom orart teacher,self, peers,

or parents) are the most widely used meansofidentifica-
tion, and accountfor overhalf of the procedures used.

Non-standardized drawing tests are often developed
for use by particular art programs. For example, the
DeCordova Museum in Lincoln, Massachusetts used
two tests designed by David Baker. In the Visual
Narrative test, students are asked to tell a story by
drawinga seriesof pictures; in the Memory Assessment,
students see a painting by Van Gogh and then reproduce
the painting from memory (Lazarus, 1982). Another
example of a locally used assessment instrumentis
the Clark—Gareri Drawing Instrument used to identify
students for the Iowa University Summer Arts Institute
(Clark & Zimmerman, 1987). Students are asked to
make three drawingsin half an hour (a house seen from
across the street, a person running fast, and a group of
children playing). These locally-designedtests are scored
on a variety of dimensions (e.g., composition, expres-
sion, technique), and the dimensions used, as well as the
Scoring guidelines, differ somewhat from test to test.

Portfolio reviews are used increasingly, because this
method allows judges to review a wide range of work
by each potential student. There is a current movement
towards the inclusion in portfolios of drafts of work in
progress and of student journal entries about the work
(Wolf, 1989). In Australia, for instance, students must
keep visual arts “process diaries” (New South Wales
Department of School Education, 1988). The inclusion
of drafts and written reflections makesit possible to assess
students’ aptitude on a variety of dimensions,rather than
on a single, global one. For an example of a detailed
Scoring system designed to assess students acrossthe full
range of ability, see Winner and Simmons (1992).

Behavioral and biographical checklists have been
advocated as a meansof identifying students whoseart
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vork doesnotreflect their underlying potential (Clark &
7immerman, 1987; Ellison, Abe, Fox, Coray, & Taylor,

976; Khatena, 1982; Lazarus, 1982; Wilson & Wilson,

1992). Checklists allow children with potential in art to

ye identified because they spendtheir free time drawing,

»r because they take particular pleasure and pride in

heir drawings.
Academic performance as measured by grades or IQ

scores are also sometimesused in conjunction with some

yf the above measures, because of the widespread belief

that artistically talented children are also academically

talented or have highintelligence (Clark & Zimmerman,

1992). However, as discussed earlier in this chapter,

there is strong evidencethatartistic talent is independent

of IO scores and hence of academic performance. Thus,

the use of such measuresis suspect.
There is no “tried and true” means of successfully

identifying those students who will flourish in an art

program, and Clark and Zimmerman point to the

need for further research on appropriate identification

tools.

High Drawing Ability in Ordinary Children as a

Function of Instruction: The Case of China

If one spends time in China observing kindergarten

and elementary school children drawing and painting,

giftedness in the visual arts appears to be a cultural

rather than an individual phenomenon. Chinesechil-

dren do not make child-like drawings, but rather make

drawings that seem to challenge theories of the devel-

opmental course of drawingskill. Insteadof the charm-

ingly simple, invented schemata produced by Western

children, one sees Chinese children producing highly
differentiated, remarkably adult-like drawings and
paintings (Gardner, 1989; Winner, 1989). Figure 4
shows a “Western-style” painting by a 6-year-old Chin-
ese child; Figure 5 shows a “Chinese-style” painting by
a 6-year-old Chinese child. These are the twostyles in
which Chinese children learn to paint. The Western
style consists of cartoon-like figures in a multitude of
positions; the Chinese style consists of watered-down
versions of schemata developed over the centuries by
Chinese masters.
Such adult-like paintings can be seen in endless supply

in any good urbanschoolin China.It is notjust the gifted
children who draw in this way. To be sure, the average
Chinese child does not paint as well as Yani. However,
while the artistically talented children excel, and while
it is the talented children’s pictures that are selected for

international exhibitions, the paintings of the ordinary

children are also strikingly higher in skill than those of

Western children.
If one looks closely, the mystery of such masstalent

can be resolved. From the age of 3, as soon as they

enter kindergarten, Chinese children are taught to

draw. In contrast, Western children are simply given

art materials and allowed to explore. This difference

in approachto early childhood educationreflects very

different views of childhood and learning: while in

the West, progressive education 1s grounded in the

belief that children learn best by doing, exploring,

and discovering on their own (Dewey, 1934; Piaget &

Inhelder, 1969), Chinese education is groundedin the

belief that children learn best by imitating. Moreover,

if adults know the solution to something, there is no

point in letting children try to discover the solution on

 
FIGURE4. Western-style painting by a 6-year-old Chinese child.
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their own. Such practice is simply a way of reinventing
the wheel, for which no benefit is seen (Gardner, 1989;
Winner, 1989).
The Chinese art teaching method consists of pre-

senting ‘he child with a set of very simple schematic
formulae which are then gradually and additively made
more complicated. The teacher and the textbook supply
the models for these schemata, and the child copies the
modelsin a step-by-step, stroke-by-stroke fashion, much
as in the well-known drawing books by Ed Emberly
(1972) and Mona Brookes (1986). This methodis also
used to teach calligraphy in China, and resembles the
way pennianship was taught in the U.S. and elsewhere
until recently. Thus, while to the naive eye Chinesechil-
dren’s druwings look non-schematic in their complexity,
they are in fact based on schemata that the child has
mastered bit by bit. This method of teaching is made
possible in part because the domain of Chinese painting
is itself quite formulaic: there are rules for how to paint
birds, flowers, shrimp, goldfish, etc. The cartoon-like
Western style that Chinese children learn is also equally
formulaic
The Chinese example demonstratesthatit is possible

to find near adult-level performancein drawing among
average, rion-gifted children, but only when the domain
itself is highly formulaic, and when the method of
teaching consists of copying adult models in an additive
manner.

“Savant” Artists

A small f-oportion of children and adults with autism
and/orret::rdation are able to produce drawingsthat are

 

 

FIGURE5.Traditional Chinese-style painting by a 6-year-old Chinese child.

unusually realistic. Such individuals, often referred to as
“savants” (Miller, 1989; Treffert, 1989), are found in a
variety of domains(e.g., mathematics, lightning calcu-
lation, calendar calculation, chess, mechanical ability,
mnemonism, unusual sensory discrimination, music, and
art) (see Feldman and Morelock,this volume). While
the skills exhibited by savants depend on the domain
in which their skill is found, all savants possess a
phenomenalability to recall things in vivid detail, and
often possess eidetic imagery. The extremelevel of skill
displayed by these individuals, in the face of severe lack
of skill in almost all other areas, is Striking and not
fully understood. The existence of such individuals in
the domain of the visual arts (and music, as discussed
later) provides incontrovertible evidence that drawing
ability (and musical ability) can exist and operate at
a very high level without the benefit of other, more
“general”intellectual abilities.

Selfe (1983) reports in detail on a group of autis-
tic children who show such anomalous drawingskill.
These children all had prototypical autistic symptoms:
delayed language, impaired social relationships, ritu-
alistic behaviors, and severe learning difficulties (they
were in the lowest 2% of the IO range). All had
poor gross motor coordination, as shown, for exam-
ple, by late walking and difficulty in tying shoes and
catching balls (cf. also Morgan, 1987). Along with
their exceptional drawing ability, these children had
good fine motor coordination (which helped them to
wield a pencil with skill), and showedskills in percep-
tual matching, spatial imagery, and visual memory. In
short, their drawing ability, visual-spatialskills and fine
motor coordination were way in advanceofall other
abilities. :
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These children all showed an anomalous pattern of

drawing development. While normally children begin

to draw between the ages of 145 and 344 years, all six

of Selfe’s subjects began drawing somewhatlater—be-

tween the ages of 2! and 4. Normalchildren’sfirst draw-

ings are scribbles. Representational drawings (of recog-

nizable objects) do nottypically emerge until the age of 3

or 4. In contrast, these autistic children neverscribbled.

Their very first drawings were recognizable objects.

Thus, these children appeared to bypass the scribbling

stage (cf. also Morgan, 1987, for a similar claim).

While early representational drawings by normal

children tend to depict a restricted range of rather pre-

dictable subjects (typically generic people and generic

houses) (Lark Horowitz et al., 1973), these autistic

children depicted a wide range of unusual subjects

in their earliest drawings e.g., yachts, windows,cars,

churches, hospitals and flowers. They repeatedly drew

the same subjects with obsessional interests, and dis-

played their highest level of skill when drawing their

favorite subjects. For example, Selfe’s most famous

and widely written-about subject, Nadia, drew horses

constantly (see Figure 6); her few humanfigures were

(with possibly one exception) drawn with a lower level

of skill. A Japanese autistic child studied by Morishima

and Brown(1977) drew insects with striking realism, but

disliked and was quite poor at drawing humans (cf. also

McGregor, 1990).
At the same ageat which the young Toulouse-Lautrec

or the young Picasso were makingrelatively child-like

drawings, these autistic children are able to draw with

adult-level realism. Typically these children show little

interest in color or decoration. Their only interest

appears to be naturalistic rendering. Their drawings

show an extremely high ability to capture proportion,

contour, occlusion, and depth through perspective and

foreshortening.
The process of drawing appears to be more important

to these children than the final product. While normal

children typically talk about their drawings to others,

and show them to their parents with pride, autistic

children do not talk about or show their drawings, and
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appear unaffected by praise of their work (Park, 1978;

Selfe, 1983). They seem to draw for themselves only,

and display no interest in others’ reactions to what they

produce. Moreover, while normal children distort the

outline of an object to fit onto the paper (thus sacrificing

realism to showing the complete object), autistic chil-

dren with drawing talent frequently draw figures right

off the page, truncating rather than squishing them,

and sometimes make one drawing on top of another

(Selfe, 1977).
These autistic children appear to possess excellent

visual memories. They rarely copy directly, but instead

draw from memory. While normal children complete a

drawing object by object showing no sense of advance

planning, these autistic children often draw details in

various sections on the page and later connect these

details with perfectly fitting larger lines, thus revealing

that they are holdingthe finished product in mind as they

draw (Selfe, 1983).
Autistic children with high drawing ability draw

almost every day, producing many more drawings

than do average children, and are often wedded to a

particular drawing implement. Nadia, for example, drew

with extremely high skill when using a fine ball point

pen, but her drawing disintegrated when she was forced

to use a thick crayon. David Downes,a child studied by

Morgan (1987) also preferred implements that made a

fine line, and rejected the use of wide brushes.

Drawings by the small subset of autistic children

with drawing talent are not only unlike those of aver-

age children and of non-pathological talented children.

They are also wholly unlike drawings by other atypical

populations, such as children who are psychotic, deaf,

or retarded. Psychotic children’s drawings are bizarre

and not highly realistic; drawings by deaf children are

similar to those by normalchildren but somewhatbehind

developmentally (Winner, 1982) and drawings by non-

autistic retarded children follow a normal, but delayed

developmental sequence (Lark-Horowitz etal., 1973).

The drawings by Nadia and other autistic children

with precocious drawing talent demonstrate an anoma-

lous pattern of development. These children do not
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FIGURE6. Drawing of horses by Nadia before the age of 4.
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children possess this extreme talent while most do not
is not known.

The Relation Between Artistic Giftedness and
Creative Adult Artistry

The drawings of gifted children, like those of ordinary
children, pass from a preconventionalto a conventional
stage, in which their drawings lose some oftheir early
freedom and inventiveness. This has been noted by
Clark and Winner (cited in Winner & Pariser, 1985),
whofoundthat two children they studied producedtheir
most free and inventive work before the age of 7. In their
high school years, their work became moreconstrained,
and one of the children temporarily lost interest in art
during adolescence.
An examination of the childhood and adolescent

drawings of established artists shows that they too
pass through a constrained, conventional stage at ado-

lescence. In fact, they seem to pass through such a stage

with a vengeance, insisting on drawing only in the most

academic, realistic, dull style (Gardner, 1980). Picasso,

Klee, and Lautrec all drew and painted realistically

at adolescence, despite the fact that by this age they

had had plenty of opportunity to view Impressionist

and Post-Impressionist images. Pariser (1987) claims

that these three artists all showed a “slump” in late

childhood. He conjectures that this time “[reflects] the

effects of a period of consolidation when old skills are

changed to accommodate new demands”(p. 22). Klee’s

early fluid, expressive, whimsical images gave way to

banal and labored images in adolescence as he began

to copy images from calendars and comicstrips (Pariser,

1987). The 10-year-old Klee showeda “painful concern

for accuracy and no trace of effort to be inventive or

expressive,” notes Werkmeister (cited in Pariser, 1987,

p. 10). But he did not lose his ability to draw playfully,

as can be seen in free and humorous drawings done in

the margins of his school notebooks (Pariser, 1987).

Lautrec’s drawings lost their sense of movementin late

childhood, and became morelike drawings by ordinary

children of the same age (Pariser, 1987). Picasso’s work

between the ages of 10 and 14 has been characterized

as “dull” (O’Brian, 1976; Pariser, 1987). Two of the

Israeli artists studied by Gordon (1987) showeda similar

decline, passing from assured, flowing lines to more

tentative, faltering lines as they struggled to master the

conventionsorrealism.
At adolescence, whenordinary children loseall inter-

est in drawing, the individual who may becomeanartist

emerges from this period of decline and begins to draw

again with flow and self assurance (Gordon, 1987).

Once they have mastered the conventions of the graphic

symbol system, those gifted adolescents who continue to

produceartgo on to a post-conventional phase in which

rules are willingly violated and realism is abandonedfor

otherstyles. It is at adolescence that futureartists begin

to find their own voice (Gardner, 1980).
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It is noteworthy that children who go on to become
artists pass through the same two-phase sequence as do
normal children (pre-conventional and conventional)
before going onto a third phase notattained by ordinary
children (the post-conventional phase). Gifted children
may well need an early pre-conventional period of free-
dom andexploration. They also need a period in which
they conquerthe rules of graphic symbolization valued
in their culture—in the West, this means mastering
realistic, illusionistic rendering. Gifted children arrive
at this second stage earlier than do typical children, and
they go much deeperinto rule mastery, drawing much
moreillusionistically than does the averageliteral stage
child. During this period, the gifted child’s drawingslose
some of the whimsical charm of ones producedin the
preschool years, just as those of the average child do.
Since all artists seem to have passed throughthisliteral
stage, it is likely that this stage is a necessary prerequisite
for later ability to violate conventions.

This broad three-phase sequence has been described
by Alfred North Whitehead (1929) as characterizing
expertise in all domains. First there is the period of
romance,in which the child has the freedom to explore
the domain. Following this is a period of precision,
in which children learn the grammar of the domain,
and gain technical mastery. Finally comes the period
of generalization, in which the individual returns to
the early romanticism with the added advantage of
technical mastery. In his study of over two hundred
talented individuals, Bloom (1985) found that these
three stages characterized developmentin all of the
domains he studied (including the sciences, the arts,
and sports).
Not all artistically gifted children go on to become

artists. Indeed, probably most do not. Why should this
be so? One possible reason is that the arts are not highly
and widely valued in our society. Thus, there are often
pressureson artistically gifted adolescents to give up the
arts in favor of more “useful,” conventional, or lucrative
work (Getzels & Csikszentmihalyi, 1976).

Other historical and cultural factors may also play a
role. There is a disjunction between the core ability of
the artistically gifted or prodigious child, and the kinds of
art that are valued by our culture today. Thecoretalent
of children whoare gifted in the visual arts is the ability
to capture the contours of objects faithfully, so that the
resultant drawings look realistic rather than schematic.
This ability is a visual-spatial and motor precocity: such
children can guide a pencil so that the lines on the paper
mirror the outlines of the object they are representing.
Children with this ability produce drawings that are

astonishingin their realism. This core ability is possessed

by ordinary gifted children, by children who draw at a
prodigious level, and by savantartists.
However, highly realistic drawings are very different

from the kinds of art works produced by contemporary

adult artists in our culture. What is valued in the West

todayis innovation and expressiveness,rather than faith-

ful realism. As Richardson (1991) notedin his biography
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of Picasso, no great painter has ever produced a work of
“any serious interest” before adolescence. Presumably,
this is because the technical accomplishments of the
child «trawing prodigy are a far cry from the expressive,
innovative paintings we prize as significant adult works
of art. Thus, one should not assumethat there is any
direct route from early signsof visual giftedness to adult
creativity in the visualarts.
Thecase of China serves to underscorethe historical

and cultural determinants of who becomes an adult
artist. In China, where traditional brush painting is
still valued, gifted children’s works (such as those of
Yani) do closely resemble the kinds of adult works
that are prized by the culture today. Thus, there may
be a more direct route from childhood prodigiousness
to adult artistry in China today than in contemporary
Western culture. And, as discussed below,in the domain
of music, whereearly giftedness typically reveals itself in
performance rather than composition, gifted children’s
performancesalso closely resemble the kinds of adult
performancesprized by the culture. Nonetheless, there
is no direct route in music from childhood prodigiousness
to adult artistry.

Giftedness in Music

Music has universal appeal, and all children show
sensitivity to music. However, the differences among
individ ials in musical ability are extremely wide. Gesell
and Ig (1946) remarkedthatthe area in which individual
differences are most marked is the domain of music,
noting that a child under 2 maysing songs with great
accuracy while some adults (the present first author
included) neverattain this ability.
As is the case with the visual arts, a considerable

amount is known about the normal course of musi-
cal development (Bamberger, 1991; Shuter-Dyson &
Gabriel, 1981; Sloboda, 1985), and much less about
the emergence and developmentof exceptional musical
ability. As with the visual arts, our knowledgeofchild-
hood musical giftedness comes from three sources. (1)
Children who have beenidentified as gifted or actually
prodigious in music by their parents and/or teachers
have been studied (Walters, Krechevsky, & Gardner,
1985; Feldman and Goldsmith, 1986). The mostdetailed
study of the development of a musical child prodigy is
the stucly of Erwin Nyiregyhazi (E. N.) carried out by
Revesz (1925) when E. N. was between 7 and 12 years of
age. (2) Biographical information about the emergence
of talent in famous performers and composers exists,
though on a somewhat anecdotal and disconnected
basis (Scott & Moffett, 1977; Schonberg, 1970). (3)
Finally, children whoare classified as musical savants,
whoshew extremely high levels of musical ability in the
face of retardation and/or autism, have been studied
(Miller, 1979). From these three groups of subjects, a
consiste 1t picture of early musical giftedness emerges.
However, all studies of musically gifted children have

been of Western children, andall children studied have
been gifted in Western classical music. We knowlittle
about the emergence of musical giftedness in cultures
with non-Western music; and we know little about
children who show musical giftedness with non-classical
formsof music.

Early Signs ofMusical Giftedness

Thecoreability of the visually gifted child was described
above as a visual-spatial motor precocity which allows
the child to capture the contour of three-dimensional
objects on a two-dimensional surface. The core ability of
the musically gifted child is a sensitivity to the structure
of music: tonality, key, harmony, and rhythm. This
sensitivity allows the child to remember music, and to
play it back with ease, either in song or on an instrument.
This sensitivity to structure also allows the gifted child to
transpose a themeto a new key,to improvise on a given
theme, and to invent melodies.

Signs of ordinary musical ability emerge very early in
all children, usually during the preschool years. Musical
giftedness also reveals itself very early.In fact, giftedness
in music may appearearlier than giftednessin any other
domainofskill (Stanley & Benbow,1986).
Many well-known performers and composers have

demonstrated musical giftedness as young as 1 or 2,
and almost always before 6 (Scott & Moffett, 1977;
Shuter-Dyson, 1986; Shuter-Dyson & Gabriel, 1981).
For example, in a survey of forty-seven musicians,
Scheinfeld (1956, cited in Shuter-Dyson & Gabriel)
found that their ability had been detected on aver-
age at 4 1/2. Drake (1957, cited in Shuter-Dyson &
Gabriel) found that 70%ofthe greatviolinists in Leahy’s
Famous violinists were prodigies as young children.
Mozart composed a concerto for the harpsichord at
4 (Waterhouse, 1988). Mendelssohn was even more of
a child prodigy than Mozart; and the violinist Yehudi
Menuhin performed with symphony orchestras at the
age of 7.
The strikingly early age at which giftedness often

manifests itself in music may be because music is a
domain that is both appealing and accessible. However,
an early emergence oftalentis not a necessary indicator
of musical giftedness. Sloboda (1985) found that concert
pianists are not necessarily recognized as musically gifted
in early childhood.

INTEREST IN MUSICAL SOUNDS

Perhapsthe earliest clue that a child is gifted in music
is a strong interest and delight in musical sounds
(Radford, 1990; Scott & Moffett, 1977; Sosniak, 1985).
Stravinsky’s first memories were of song (Gardner,in
press, a). And Mozart’s ear was so delicate that loud
sounds made him physically ill (Schonberg, 1970).
However, Sloboda (1985) points out that heightened
attention to soundsperse is not in itself evidence of
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musical sensitivity: a response to a sound may simply
be due to the infant’s natural heightened attentiveness
to novelty.

Musical children respond morestrongly to music than

do average children, showing an intense interest in

auditory information (Miller, 1989). Such children often

have a strong sense of goodnessof tone and timbre: e.g.,

both Rubinstein and Menuhin broke toy violins because
the tone of these toys was so poor (Radford, 1990).

MUSICAL MEMORY

One of the earliest signs of musical giftedness is the

ability to sing back heard songs with accuracy. This

ability is made possible by exceptional musical memory,

a skill that has beensaid to be the ability most central to

musical talent (Judd, 1988).
While children typically begin to sing andtalk at about

the same age of 18 months (Sloboda, 1985), musically

gifted children may begin to sing at a youngerage, and

often before they can speak (Shuter-Dyson, 1982). E.

N., the 7-year-old Hungarian musical prodigy whom

Revesz (1925) studied, did not speak until the age of

3, but before the age of 1 he beganto try to sing back

songs that he heard. Revesz reports that Handel also

sang before he could speak.
In the normalcourse of development, children do not

try to imitate heard songs until about 2-2'), Children

are able to sing portions of these songs with accuracy

at around 3, and can sing whole songs by about 4.

However,intervals in these songs are only approximate,

and children are not yet able to maintain the same

tonality through

a

single song.It is not until about 5 that

children can reproduce with accuracy the familiar tunes

of their culture (Gardner, Davidson, & McKernon,

1981; Sloboda, 1985). Musically gifted children present a

striking contrast: these children sing with great accuracy,

demonstrating the ability to match pitches with precision

by their second year (Revesz, 1925).
Musically gifted children can imitate a song after only

one exposure, and familiar themes from TV are rapidly

and effortless learned (Miller, 1989). Mozart began to

pick out tunes onthe piano at 3 (Schonberg, 1970). Pepito

Areola, a child studied by Richet (1900), could play twenty

pieces from memory by the age of 3'4. At 3, the pianist

Arthur Rubinstein listened to his older sister playing the

piano and surprised his family by faultlessly playing the

pieces she had been practicing (Winn, 1979). At the

beginning of his fourth year, E. N. could reproduce with

accuracy on the piano anytune that he overheard (Revesz,

1925); by 7 he could play complex Beethoven sonatas from

memory. Mozart, at 14, was able to write down Alleferi’s

Miserere, a complex piece of music with nine parts, after

listening to it only a few times (Henson, 1977).

A series of memory tests administered by Revesz

showed the 7-year-old E. N. had a short-term musical

memory almost equalto that of an adult musician tested.

That is, E. N. performedas well as the musician when

asked to listen to pieces of music, commit them to
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memory, and play them back. Moreover, E. N. revealed
a long-term memory which was far superior to that of
the adult musician: both were asked to reproduce music
heard 24 hoursearlier, but only E. N. succeeded,and he

did so effortlessly and flawlessly.
E. N.’s memorygave evidence of a tacit understand-

ing of musical structure: he was better able to recall
familiar structure, harmony, and rhythm than random
harmonies, and had better recall for the music in the
diatonic scale than for dissonant music built on the
twelve tone chromatic scale. Thus, his memory was
structure-preserving: it was somewhat dependent on
familiar structure, and wasthus not eidetic, mindless, or
literal. Superior recall for familiar form indicates some
at least unconsciousrepresentation of familiar form.

Bamberger(1986) notes that the extraordinaryability
of musically gifted children to play back whatthey hearis
nonreflective and tacit. Such children often say that they
cannotimitate a piece if they think aboutit.

PERFECT PITCH

While one might predict that musically gifted children

would show perfect pitch—the ability to name notes

heard, and the ability to sing notes named—thisis not

the case. Some prodigies have shownperfect pitch. E.

N., for example, at the age of 3 could instantly locate

on the piano notes that were sung to him. He also

had other, related acoustic skills: he could recognize

intervals and the notes in a chord and analyze chords.

In fact, his capacity for resolving multiple chords has

hardly ever been equaled (Revesz, 1925). Mozart also

had perfect pitch: he could tell when violins were

a quarter out of tune by the age of 4 (Schonberg,

1970).
However, interviews with teachers of musically gifted

children reveals that perfect pitch is not consistently

associated with musical giftedness (Walters et al., 1985).

Sergent and Roche (1973) argue that perfect pitch is a

function of training. They surveyed one-thousand musi-

cians, and found that the possession of perfect pitch

was related to the age at which musical instruction was

initiated. Of those who had beguninstruction before

age 4, 95% had perfect pitch; of those who had begun

instruction at age 12, only 55%had perfect pitch. How-

ever, this evidence does not prove that perfect pitch

is a function of training: perhaps children who begin

instruction at a very early age are simply more gifted

than those who begin later, and also tend to possess

perfect pitch.

SIGHT-READING

Aswith the skill of perfect pitch, the ability to sight-read

is also not consistently associated with giftedness in

music (Walters et al., 1985). This is an ability possessed

by some but notall musical prodigies. Mozart was one

prodigy who did possess this skill. At the age of 8 he

immediately could play a piece he had neverseen before
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 (Scott & Moffett, 1977). E. N. also possessedthisability
at the ge of 7.

SKILL IN PERFORMING ON AN INSTRUMENT

While in contemporary Western culture artistically
gifted children do not typically take art lessons, most
musica'ly gifted children begin formal instructions on
an instrument in the early elementary school years.
Musically gifted children thus get instruction from a
yours age, and weekly instruction is augmented by
daily practice. Teachers report that they can easily
tell whether they have a gifted student: gifted students
play easily, learn rapidly, make quick self-corrections of
their etrors, and perform with confidence (Walters et
al., 19&.5).

Whilt: musical instruction is necessary for the flower-
ing of nv:usical talent, trainingat any agewill not do. The
training of a future musician must beinitiated at a very
young age. Most great performers began taking lessons
in their 2arly years. “A string player,” the violinist Alex-
ander Schneider stated, “should begin at 5-years-old.
Later is too late” (Winn, 1979, p. 40). However, there
are som.2 counter examplesto this rule. Apparently the
family c? Leonard Bernstein did not acquire a piano until
Bernstein was 10. And Shuter-Dyson & Gabriel (1981)
note several other examples of famous musicians who
did not take up an instrumentuntil adolescence.

MUSICAL GENERATIVITY: ABILITY TO
TRANSIOSE, IMPROVISE, AND COMPOSE

Thereis 1 clear distinction between the actofperforming
existing music, and the creation of new music. A further
distinction exists between composing new music and
two mor: constrained formsof creation: transposing a
given piece to a new key, and improvising from a given
musical theme. The transposer takes a given piece and
shifts it to a new key. The improviser takes a given
musical theme and improvises from this theme, without
changing the essential style and structure ofthe already
existing :iece.

All chi dren begin to producetheir own, spontaneous
songs at round 18 months. Duringthis time, they are
experimenting with intervals. Their spontaneous songs
grow in length and internal organization between 2
and 3. However, by 5, spontaneous singing declines in
frequenc), as the child becomes concerned with making
mistakes, and showsaninterestin imitating heard songswith accuracy (Sloboda, 1985). Thus, the ordinarychild,at least in Western culture, Stops generating musicby the end of the preschool years. This decline inplayful es:perimentation with song hasits parallel inthe decline: of flavorful, pre-conventional drawingsof thepreschoolv-r, and the concern forliteralness in drawingdiscussed :arlier in this chapter.
Once asain, musically gifted children tell a differentstory. Most musically gifted children learn to play an

instrument, and soon after they begin to play an
instrument, they show “musical generativity.” This
generativity first takes the form of the ability to
transpose tunes to new keys, and to improvise on
themes. E. N. could transpose pieces to new keysat
7. By 10 he could accurately transpose complex pieces
at first sight into any key without difficulty.

E. N. could improvise at the beginning of his fourth
year, and until 7 he improvised more than he composed.
Hewasableto improvise on his own themes as well as on
those of others. When he had just turned 6, for example,
he wasgiven a pastoral theme andasked to improvise a
funeral march on it, which he did with great skill. He
was then asked to improvise a children’s song on the
same theme, which he again effortlessly carried out.
These improvisations showed remarkable spontaneity
and musical imagination.
A musician studied by Walters etal. (1985) reported

being “one of those kids who would play the piano,play
it wrong and keep playing it wrong,fooling around with
the themes. At a young age, I would pick things off
the radio by ear, and then change them and rearrange
them.” Similarly, Pepito Aereola could, given a few
bars, continue a melody in the samestyle (Richet,
1900). And Mozart improvised at 4 (Scott & Moffett,
1977; Schonberg, 1970).
The ability to compose music in early childhood is

much rarer than the ability to interpret music (bysinging or playing an instrument in an advanced
manner). Musically gifted children typically first reveal
their talent by early, accurate singing, andearly ability
on an instrument, and only later on do a minority of
these begin to compose. Revesz (1925) arguedthata gift
for compositionis rarely seen beforelate childhood.J. S.
Bach, Handel, Beethoven, Mendelssohn and Brahms
are examples of great musicians reported by Revesz
who were performing virtuosi in early childhood, but
who did not begin to compose until at least early
adolescence, if not early adulthood. E. N. is one of
the rare cases of children who began to compose music at
an early age, composing melodies with accompaniments
at 345 Haydn, Mozart, Chopin, Mahler, Meyerbeer,
Saint-Saens, and Strauss also producedtheir first com-positions before the age of 10 (Revesz, 1925; Radford,1990). Mozartstarted composingat4, andbythe age of8 he hadalready written six sonatas for piano andviolin,and three symphoniesfor small orchestra. However, thebiographies of great composers showthatthe ability tocomposeat an early age is much rarer than the ability tointerpret(i.e., perform) musicat an early age.
A comparison with the domain of the visual arts isinstructive here. As was pointed out earlier in thischapter, the incidence of very young child prodigies

in the visual arts is lower than the incidence in music.However, whatis usually meant by this is that prodigiesin the visual arts are rarer than prodigies in music per-formance. Drawing is more analogous to composition ofmusic than to performance. If we compare the frequencyof prodigious composers to the frequencyof prodigious
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 the initial figural Strategy of placing the bells in order ofoccurretice.
The gifted children felt this conflict between figuraland formal strategies, and made different choices atthis point. For instance, one child responded to thefact that F is lower than G. Thus, he moved left. Butthe bells: were not ordered from low to high, so herealized ‘hat he had to search for the F bell. He thenrecognized that the F had a double Meaning: it wasnext in the tune, but also lower than G and higherthan C. So, he pushed the C to the left, and insertedF between C and G. The added notes beginning with“star” were placed in order of occurrence (backward)but also classified according to a low-high series (DEF). Thus, for the gifted children, multiple dimensionscame intc conflict. During the construction task, all ofthe gifted children made multiple representations of thetune as they constructedit.
When asked to notate the song sO someone elsecould play it, none of the gifted children used standardnotation, although they all knew such notation well.Instead, they invented their own way of notating thetask. When asked to make sense of another form ofnotation different from what they had constructed, noonein the nongifted group, whethertrainedor not, couldmake sense of notations other than their own. It wasas if the internal representation and the notation werelocked into one another. In contrast, all but one of thegifted chilc ren could easily grasp the alternative notationand were uble to rearrange their bells so that the newnotation would play the same tune. For instance, thosewho had used numbers as namesfor positions were ableto makesense of notations in which numbers referred toorder of occurrencein the tune.

Thus, musically gifted children have multiple internalrepresentations for the same piece of music. They canmove freely from one kind to another, and can easilysee one as the other. In contrast, nongifted individuals,irrespective of age and musical training, use a singleStrategy, and focus consistently on a limited set ofmusical dinensions.

CAPACITYFOR SUSTAINED CONCENTRATION:SELF-DISCIPLINE AND COMPLIANCE
Discipline irom an adult mentor is not all that isnecessary for the maturation of early talent. A certainpersonality structure may also be important (Winn,1979). Children who are rebellious and independentoften react negatively to pressure andrefuse to practice.Withoutregular practice, one does not go on to becomea great performer, or indeed, composer. Thus, a certaindegree of compliance as a child may be one of theingredients necessary for musical talent to come tofruition.
Self-discipline and drive are also critical. Musicalprodigies ar:: often as hard on themselves as are theirparents and teachers. There are anecdotal reports ofsuch children refusing to go to sleep until they have

 

mastered the passage they haveset for themselves thatday (Marshall, 1981). Like prodigies in all domains,musical prodigies have an exceptional ability to concen-trate in their field of endeavor, and to persist and workhard (Feldman with Goldsmith, 1986). These childrenusually have an extraordinary amount of energy: onemother of a prodigyrecalled that as a baby, her childnever needed a nap (Marshall, 1981). Mendelssohnisreported to have thrived on

a

strict schedule set byhis parents which began at 5 a.m., when he andhissister began their studies of music, history, Greek,Latin, science, literature, and drawing (Schonberg,1970).
Thus, extensive work in childhood seems to one ofthe necessary ingredients to becoming a great adultmusician. Louise Behrend, a music teacher, suggestedthat this might be why so manygreat musicians havebeen Asian or have emerged from the early twentieth-century Jewish population of Odessa, in Russia. Both ofthese cultural groups are extremely disciplined (Winn,1979). It is likely that there are children with exceptionalgiftedness who never develop their talent because theylack this personality factor (whetherinborn or a productof culture) of persistence and drive.

THE MUSICAL PRODIGY’S “MIDLIFE CRISIS”
The conflicts induced by Bamberger’s (1988) labora-tory tasks, described above, are in some ways analo-gous to the disequilibrium that occurs spontaneouslyduring the adolescence of musical prodigies. Atadolescence, musicians become increasingly reflec-tive about their music. One result is that onceseamlessly connected dimensions becomeseparated,and effortless performance seemsto fal] apart. One ofBamberger’s (1988) subjects, a 16-year-old performer,Said, “It’s easy to feel like your playing has gottenworse because now we’re listening and hearing somuch more”(p. 410).
Bamberger (1982) refers to this crisis as a “midlife”crisis which results, for many prodigies, in the givingup of music. These adolescents go through a periodwhen their musicalabilities as performers break down.They report that in childhood they were able to makemusic spontaneously, but that they have now becomeself-conscious and havelost the ability to play with theease of their childhood. Adolescent prodigies’ need toreflect about their previously spontaneous music makingresults in chaos.
The adolescent midlife crisis for the performeris aperiod of cognitive reorganization. Adolescents can-not return to the nonreflective, Spontaneousintuitionsof childhood, and mustinvent new ways of understand-ing the music they are performing. It is at this pointthat some prodigies stop making music altogether.These individuals Carry with them a Strong feelingof having failed, no matter how much success theyachieve in otherfields in their lifetime (Bamberger,1982).
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The Role of Family and Teachers

While musical giftedness typically displays itself very

early, this gift does not mature without strong discipline

and formal training. Almost all music prodigies come

from musical families (Judd, 1988; Radford, 1990; Scott

& Moffett, 1977).

Scheinfeld (1956) found that 75% of fathers, and 50%

of the mothers of a group of musicians he studied had

some musical talent. A musical environment in the home

maybe particularly crucial for the development of musical

talent. Freeman (1979) presented evidence that the home

was more important than the school for musically gifted

children: without a supportive home environment, such

children often give up a musical instrument.

Music prodigies who continue to perform and com-

pose as adults are nurtured and even pushed by their

parents and teachers. The gift is neverfully developed

when first observed, and must be nourished through

daily training. Those who continue with music as adults

all report having hadat least one parent or teacher who

cared deeply abouttheir talent, and who worked with

them daily, sitting with them as they practiced and

establishing a structure of discipline. Thus, parents

play a much more active, interventionist role in the

nurturance of musical compared to artistic talent.

The musician studied by Sosniak (1985), for example,

had a mother who worked with him twice a day for 15

minutes. Practice was a daily event, rarely forced, but

simply expected. The violinist Isaac Stern remarked,

“There has to be someone pushing, a parent or a

teacher. Every one of the kids I’ve guided has someone

like that in their lives, pushing them, sometimesgently,

sometimes horribly, sometimes, unfortunately, to the

point of driving the child away from music. It’s the

quality of parental pushing that helps determine the

eventual outcomeof the prodigy” (Winn, 1979, p. 40).

Correlations Between Musical Ability and Other

Abilities

RELATION BETWEEN MUSICAL GIFTEDNESS AND

INTELLIGENCE

As with artistic giftedness, musical giftedness appears to

have no necessarylink to intelligence. Attempts to correl-

ate musical aptitude with measures of generalintelligence

have yielded positive but low correlations. It appears that

once an IO of about 90 is attained, intelligence is not

predictive of musical ability (Shuter-Dyson, 1982).

To be sure, there are many reports of musical indi-

viduals possessing a high IQ. E. N. was intellectually

advanced for his age. Most of the prodigies studied by

Feldman with Goldsmith (1986) showed above average

musical skill. And students at the Yehudi Menuhin

school of music were shown to have IOs averaging 130,

4 level well above the average of 100 for the population

at large. However, the student at this school with the
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lowest IQ, who was quite deficient in both reading

and mathematics, was given an award for musicianship

(Shuter-Dyson, 1986). Moreover, as in the case of

the visual arts, the existence of musical savants with

pathologically low IOs demonstrates that high musical

aptitude can flourish in the context of a very low IQ.

RELATION BETWEEN MUSICAL GIFTEDNESS AND

VISUAL PERCEPTUALSKILLS

As discussed earlier, artistic giftedness seems to be

accompanied by superior visual imagery abilities. These

abilities allow skilled manipulation of visual information,

whether ornot that informationis related to the domain

of the visual arts. Parallel research on musically gifted

children has not been carried out. Thus, for example,

‘t is not known whether such children have superior

memory for nonmusical auditory information, suggest-

ing an enhancedgeneral auditory processing skill, rather

than one limited to music. However, the fact that

superior auditory discrimination skills as measured by

the Seashore musictests are not necessarily predictive of

musical giftedness (Sloboda, 1985, discussed below)sug-

gests that the auditory processingskills of the musically

gifted child may be confined to the domain of music.

Some research has examined the relation of musical

ability and visual—spatial perceptual skills. Both adults

and children with musical talent have been shown to

have enhancedvisual-spatial abilities, as measured by such

tasks as finding hidden patterns, or combining apparently

disconnected visual stimuli into a single image (Barrett

& Barker, 1973; Karma, 1979; Hassler, 1990; Hassler,

Birbaumer, & Feil, 1985, 1987). These findings suggest

that musical and spatial abilities are both madepossible by

an enhancedright hemisphere. Hassler (1990) also makes

the interesting observation that these findings are consist-

ent with a hypothesis put forth by Waterhouse (1988) that

special abilities of all kinds involve prodigious ability to

store, generate, and manipulate precise visual and auditory

images, and to generate and recognize patterns in these

images. Waterhouse (1988) notes that musicians, painters

and writers have been reported (anecdotally) to possess

prodigious memory for both visual and auditory patterns.

The extent to which musical and artistic giftedness is

supported by an ability to operate on both auditory and

visual imagery is a fascinating question whichcalls out for

further experimental research.

RELATION BETWEEN MUSICAL GIFTEDNESS AND

ANOMALOUSBRAIN DOMINANCEAS INDEXED

THROUGH HANDEDNESS

In most people, tonality and pitch are processed in the

right hemisphere, although the left hemisphere may

be dominant for the processing of rhythm (Gardner,

Winner, & Rehak, 1991). Thus, if left-handedness iS

an index (howevercrude) of superior right-hemisphere

development (Geschwind & Galaburda, 1987), one
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 might expect a disproportionate number of left-handersamong musicians. Such a finding would mirror thefindings on handednessandartistic giftedness discussedabove.
The picture is complicated in the case of music byevidence that the left hemisphere plays a larger role inmusical processing in the case of musically gifted and/ortrained : ndividuals (Bever & Chiarello, 1974; Mazziota,Phelps, & Halgran, 1983; Shanon, 1980). However, theevidence: is conflicting: Gordon (1970, 1980) found aStronger right-hemisphere advantage for musicians thanfor non- musicians. Moreover, it is not clear whetherthe stronger role of the left hemisphere that has beenreportedis a function ofgiftedness (and henceis presentat birth), or is a function of training, or both. If, asis likely, the left hemisphere takes over as a functionof trainiag (as students become more analytic aboutmusic), then one mightstill expect a higher incidenceof left-handers among musicians.

Unlikeartistic giftedness, musical giftedness does notappear to be correlated with anomalous dominance asindexed through handedness. Oldfield (1971) found thatthe incidence of mixed- and left-handedness was no higherin musicians than in the population at large. This findingwasreplicated by Byrne(1974) for left-handedness, but notfor mixed--handedness: among a groupof instrumentalists,there was a disproportionate number of mixed-handers.However, Byrne (1974) found nodifference in musicalability as « function of handedness.
Given that musical performancerequires rapid move-ment anc skilled coordination of both hands, it ispossible that musicians develop their left hands throughconstantpractice, leading to the finding of a high numberof mixed-handers amonginstrumentalists. Such learningwould be consistent with the fact that musicians donot seem to have a tendency to be left-handed, andwould sugvest no difference in cerebral organization inmusicians and non-musicians.
However, there is some intriguing evidence thatmusicians do indeed have anomalous dominance inthe form of more symmetric brains, as predicted byGeschwind and Galaburda (1987). Hassler (1990) foundgreater right hemisphere involvementin processing oflinguistic material in male musicians than in malenonmusiciins. Just the Opposite result was reportedfor female musicians, however. Clearly, more researchon the relation between musical giftedness, sex, andcerebral orjsanization is needed.

Procedures for Identifying M.usically Gifted Children

Asin the case of the visual arts, numerous standardizedtests of musical aptitude have been developed. Thesehave beenused to identify musically gifted children forspecial programsin music, and for research purposes, totry to identily the components of musical aptitude. Thesetests are desi:ribedin detail by Shuter-Dyson and Gabriel(1981).

All of the tests require children to listen and torespond to music, but not to perform music. Each testismadeup of subtests which assess particular componentsof musical ability. Thetests differ primarily in terms ofwhich subtests are used, and the age group for whichitis appropriate. The two most frequently used tests arethe Seashore Measures of Musical Talents (Seashore,1938; Seashore, Lewis, & Saetvit, 1960) and the WingStandardized Tests of Musical Intelligence (Wing, 1962).A full discussion of these tests can be found in Sloboda(1985). Thesetests are designedfor children no youngerthan 8.
In any of the music aptitude tests, subjects typicallyhear a pair of sounds (e.g., two notes, two chords, twosimple melodies), and thetask is to indicate whetherthetwo are the same ordifferent, whether oneis higher orlower, louder or softer, better or worse, etc. Sloboda(1985) reports that the most commonsubtest in all themusic assessment measures requires subjects to listento two melodies which differ by one note. Thetask isto determine whether the two melodies are the sameor different, and, if different, to indicate where thedifferent noteis.
Tests reflect particular conceptionsof musical ability.For instance, the Seashore tests contains a subtestof pitch discrimination and of loudness discriminationwhich may require finer discriminations than evenprofessional musicians can make. The inclusion ofsuch measures reflected Seashore’s (1938) view thatsuch sensory skills were central to musical ability.However, this view has been often challenged, andOne might argue that musical expertise has more todo with grasping structure than with making extremelyfine discriminations (Sloboda, 1985). For this reason,the Wing test has been argued to be morevalid than theSeashoretest (Shuter-Dyson & Gabriel, 1981; Sloboda,1985).

Tests of musical ability, like tests of artistic ability,have never been as widely used as have academic andintelligence tests, probably because there has simplybeenless teacher demandfor such tests. Sloboda (1985)points out thatforthis reason, there has been muchlessresearch into the developmentof these tests. Hencetest results should be used with caution. Moreover,these standardized tests should not be used alone.Indeed, they were designed only as supplements toother records of achievement. Whenusedin this way,these tests can be of some use in detecting musicalgiftedness at least in the school years, and in selectingStudents for special music programs. However,as in thecase of the visual arts, many teachers admit that thetests are rarely necessary: one can detect a musicallygifted child immediately, simply by observing the kindsof signs of musical giftedness detailed earlier in thischapter. For older children, the most commonly usedmeansofidentification is not the Standardized aptitudetest, but the extended audition (a kind of achieve-menttest), combined with an interview (Shuter-Dyson,1985).
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can decode print but cannot extract meaning from largeunits of texts. It is for this reason that one would not everconsider a calendar calculator to be a mathematician,nor a hyjerlexic to be a superior reader (Miller, 1989).Andsav.nts in the visual arts are also quite different

gaps in what musical savants can do with music. Hence,Miller argues that their music making is essentiallyindistinguishable from that of prodigies, especially fromthose with absolute pitch.
Howevi:r, researchers including Miller (1989) havealso pointed out Ways in which musical savants differfrom procigies. First of all, unlike musical prodigies,most savaits do not come from musical environments(Miller, 1/89), Suggesting little or no role for an envi-ronment which supports and nurtures musicaltalent.Second, unlike musical Prodigies,all musical savantshave displayed their talent through the piano (Miller,1989). Perhaps this is because the piano is in fact

windinstru-nents.
Third, ur:like prodigies, savantsall appear to possessperfect pitch (Treffert, 1989). Perhaps perfect pitch iswhat allow: the Savant, who lacks other conceptualSkills, to grasp musical structure.
Fourth, the creativity of savants is more often limitedto transposi-ion and improvisation than to composition(Treffert, 1989), although some instances of genuinemusical generativity have been reported by Hermelinet al. (1986). These researchers comparedfive savantsto six children who were proficient on the piano,testingthem for musical inventiveness (e. &., Composing a newsong, creating an accompaniment). On all tests, thesavants were superior to the comparison groups. Thus,musical savants are not just extraordinary performersand imitators: they can also generate music, even if theynave no “me:ta-cognitive” awareness of how they com-ose (Treffert, 1989). Hermelin etal. (1987) arguethat,ike savantariists who can access a representational storeof images, savant musicians Can access a representationalystem of musical rules and Structures which enableshem to invent music conforming to familiar Structures.towever, Hermelin et al. (1987) also admit that thelusical savan*’s creativity is more limited than is that of1€ musical prddigy. Whetherthis is because creativityisonstrained b; IQ, or because Savants do not experience1€ world in the same way as “normal”individuals andlus do not experience the ful] Tange and subtlety ofiman emotions, is not known. Certainlyit is true thatere are no world-class performers or composers who

 

Giftedness in the Visual Arts and Musicdomains. For example, Miller (1989) contrasts musical are savants, suggesting that genuine creative artistrydepends on more than an isolated island of skill, nomatter how spectacularthe skill within thatisland.Fifth, it has been argued that savants play in a rigidmanner devoid of expression and subtlety (Judd, 1988;Treffert, 1989). Such a Position would beconsistent withthe early view that savants are incapable of abstraction,and are pathologically concrete (Scheerer, Rothman, &Goldstein, 1945). Their music has been called colorless,stereotyped, and mechanical. However, Miller (1989)

certain types of music Over others. Finally, savants alsodiffer from prodigies in that they do not reflect abouttheir music (although Miller (1989) cautions that thiscould be due to limited language skills). Nonetheless,Savant music has a nonrefilective character to it, as shownin the speed of their responses to experimental tasks(Miller, 1989).
As in the case of Savants in the visual] arts, theexistence of musical Savants can be accounted forby Geschwind and Galaburda’s (1987) theory of thepathology of Superiority. As discussed earlier, researchOn normal subjects has shown that music is processedin the right hemispherein musically naive individualsbut that musically trained people, who use analyticStrategies, mayalso use their left hemisphere for music(Bever & Chiarello, 1974; Mazziota et al., 1983).Treffert argues that musica] Savants are probably using anonanalytic, and hence right-hemisphere Strategy whenthey play music. They typically play by ear, and arenonreflective about their music.

The fact that so many musical savants are blind isintriguing. One Suggestion put forth by Treffert (1989)

blindness, retardation, and Savantism is too regular not

Children trained to draw in China, and Suzuki-trainedviolinists, can be seen as the mirror image ofartisticand musical savants. On the surface, all three groups ofchildren demonstrate exceptionally high ability. But forthe Chinese-trained child artists and the Suzuki-trainedchild violinists, the ability displayedis simply the resultof rigorous and early training which emerges despitelack of exceptional inborn talent. For the Savants, theability displayedis the result of exceptional inborn talentwhich emerges despite lack of training. In neither the“average-highly-trained” group, nor the savant group,do we find a population of future geniuses who willtransform their Tespective fields. These are not the
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children who become Picassos and Mozczarts. Perhaps

the genius of an adult Picasso or Mozart is the result

of a blend of the inborn giftedness of the savant without

the savant’s pathology, along with the rigorous training

of the Chinese drawers and Suzuki violinists.

Relation Between Early Musical Giftedness and

Adult Musicianship

Great music is of course not only formally complex but

also emotionally expressive. In this way, music and the

visual arts stand apart from the two other domains in

which onefinds child prodigies: mathematics and chess.

Because the domain of music is so complex and formally

structured, the danger for child prodigies in music is

that they may acquire skill without emotional depth.

Emotional depth can only come with experience, and

thus cannot be found in even the most prodigious child

genius. The violin teacher, Dorothy Delay, demytholo-

gized the child prodigy by insisting: “Children are never

that good. No matter what you say, a child can never

play the way a 45-year-old musician can” (Winn, 1979, p.

41). Nonetheless, Revesz (1925)insisted that E. N. was

not just a technical virtuoso as a child, but also played

with expression and interpretation, and was able to

criticize others’ performance
s in terms of the performer's

interpretation of the music played. Radford (1990, p.

102) notes the performance of Corey Cerovsek who at

14 was described by his conductor, Rudolf Barshai in

these words: “His imagination is like an adult’s. His

style is that of an experienced artist.” But, as Radford

(1990) points out, it is deemed unusualfor a prodigy

to show such depth of feeling and understanding of the

music he/she performs.

Children who go on to become adult musicians

typically begin to connect to music in an emotional way

during late childhood. If this does not happen, the child

maystop playing. Isaac Stern explained, “The child must

become possessed by music .. . It can happen at any

time between the ages of 10 or so and 14. Suddenly the

child begins to sense something happening and hereally

begins to work . . . At this point the prodigy begins to

flower. It happened to me when I was 11.” And the

violinist Nathan Milstein stated, “I didn’t like to play

the violin when I was a child. I didn’t love music. Few

children do. But suddenly | changed because I started

to love what I play, not just the playing” (Winn, 1979,

pp. 40-41).

This deep emotional involvement in music seems

to emerge around adolescence. At this age, musical

prodigies go through a periodof transition, a shift from

precocity to more mature artistry. Here, according to

Menuhin, is where many flounder, unable to make the

bridge between sheer mechanical skill and personal,

expressive style (Winn, 1979). It is at this age that

Bamberger (1982) notes that a “midlife” crisis occurs

(as discussed above), as adolescent prodigies begin to

ask themselves why they are so involved in music,
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whether they are simply fulfilling their parents’ dreams,

or whetherthis is what they themselves want to do.

This same adolescent transition from precocity to

mature artistry was also discussed above in relation to

the visual arts, when children begin to find their own

personal voice (Gardner, 1980; Gordon, 1987). It is not

until adolescence that children are able to express deep

emotionsin their art or music.

Conclusions

Children whoaregifted in art or music do not necessarily

become adult artists, musicians, or composers. In fact,

most probably do not. Whendiscussingartistically gifted

children, the art historian Hartlaub commented that the

promise of these “over-potential years of childhoodis

almost neverfulfilled in adulthood” (Lark Horowitz et

al., 1973, p. 190). As Bamberger (1982) points out,

prodigies experience a “midlife” crisis at adolescence,

at which point many give up working in their domain of

gift altogether.

Even among those who weather this crisis and do

not drop out, most do not become known as creative

geniuses. This is not surprising, as there is no direct

route from precocity to inventiveness. But of course

a few prodigies do go on to change their respective

domains. These are the ones who earn the epithet

“creative” or even “creative genius.” These are the

individuals who,at adolescence or early adulthood,take

a new stance. They begin to take risks; they challenge the

establishment (Gardner, 1993).

In a study of seven creative geniuses, Gardner

(1993) suggests that a certain degree of tension, OF

“asynchrony” 1s required for a prodigy to grow into

an adult artist or musician/composer who would be

classified as creative, or even as a genius. Gardner

(in press) argues that creative geniuses differ from

prodigies in how well the individual synchronizes with

his or her domain asit currently operates within the

society. The prodigy typically exhibits talents that fit

well with a domain thatis recognized by the society as

important, and the skills of the prodigy are thus instantly

recognized. In contrast, the creative genius often initially

exhibits talents that do not fully fit within the domain in

which the individual works, and which do not fit with

the established tastes of the field (e.g., critics, gallery

owners, conductors).
,

Of course, some individuals, such as Mozart, are

initially child prodigies and later go on to become

adults who transform their fields. As a prodigy, Mozart

pleased the establishment. But it is only because of

his later behavior, when he began to write music

that was considered shocking, and which broke with

established convention, that we now consider him to

be a creative genius. The creative artist/musician takes

risks, and breaks with conventions. The gifted child, or

the child prodigy, does not. As Hurwitz (1983) points



 

out, gifted children have invested a great deal of energyin mastering a set of Skills, and are often unwilling, oreven unable, to experiment in the waythat one must doin order«o becreative.
Gardner’s (1993) notion of “fruitful asynchrony”iscompatible with Getzels and Csikszentmihalyi’s (1976)notion of problem finding. In a study of art students,Getzels and Csikszentmihalyi (1976) found that the art

and ability to find challenging problems. This problemfinding mentality is reminiscent of Picasso, who delightedin posingdifficulties for himself which he could then go onto solve (Itichardson, 1991). Even as a child, he foughtagainst wht came naturally,insisting on Setting updifficultdrawing chillengesfor himself such as beginning a drawingfrom an oild Starting point, or drawing a profile facingright when the Opposite orientation is more natural for aright-hander (Richardson, 1991),
Sheer hard workalso plays a role in determining whethera prodigy becomesa creative adult artist or musician orcomposer. "he personality characteristics associated with

(Gardner, 1980,1993). “I believe in nothing but work,” said Picasso,who had tremendous energy and drive (Richardson,1991, p.48),
Finally, historical and socio-cultural factors determinewho becomis classified as an adult creator or genius.No individual or artistic work is inherently creative ornot. Instead, creativity is an emergent property formedby an intera.ction among the individual’s gift, the stateof the domain at the time when the individual begins toexhibit talent, and the tastes and judgmentsof the field(€.g., critics, ‘urators, publishers) (Csikszentmihalyi, 1988;Gardner, 19%3 in press; Gardner & Wolf, 1988). Thereis a fair amount of serendipity involved in determiningwhethergiftedness rowsinto creative genius. One needs,juite simply, to be born at the right time, at a time whenhefield is reidy to recognize one’stalents.
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Introduction

Approachesto Identifying Early Indicators ofHigh
Ability

Oneofthe first complex studies designed to determine
indicator: of intellectual giftedness was carried out by
Terman '1925) and his colleagues. The longitudinal
investiga:ion beginning in 1920 included 1528 school
children having an IO of 135 or above. Although one
maycriticize the Terman study for its lack of a control
group, ths selection procedure, and other reasons(e.g.,
Rost, 1993), the researchers did determine—retrospec-
tively—several differences between their more gifted
and less gifted children. The more gifted children
were able to walk about one month earlier and their
language development began about 3.5 months earlier
than the less gifted children. In addition, approximately
50%of the children studied could read before entering
school. Farental interviews suggested that these chil-
dren could be characterized by rapid comprehension,
insatiable curiosity, familiarity with things, excellent
memories, large vocabularies, and an unusual interest
in numer:cal relationships (Terman & Oden, 1947).

Following in the footsteps of Terman, giftedness
researchers attempted to identify indicators which pre-
dict excellent performancein schoolor eveninlaterlife.
In considering the promise of development, research-
ers have primarily worked on the following areas:
sleep, habituation, memory, concentration or attention,
information processing, and accelerated development.
in individual areas, etc. Most of the research was
done in 1 retrospective way, i.e., questionnaires with
possible ndicators were given to the parents of gifted
children and youth asking about interesting aspects
of the (:arly) development. On the basis of these,

behavioral checklists (e.g., Renzulli & Hartman, 1971)
were then constructed for early identification of gifted or
promising children. This retrospective approach seems
very problematic to us. A second unsatisfactory aspectis
that the samples were frequently recruited in counseling
centers.
When faced with the problem of identifying and

fostering infant or early development of high ability
today, it is apparent that the traditional approach of
identification has become increasingly questionable.
Tannenbaum (1992), for example, compared different
studies of child prodigies. He demonstrated that the
hope placed in such children by researchers, teachers,
and/or parents was frequently misplaced. Feldman
(1986) reported that six infant prodigies he had selected
for their talents in chess, music, mathematics, painting,
and omnibus abilities disappointed his expectations as
early as school age. Only one of the six prodigies
developed in a more or less continuous way. There
is little evidence that an early unfolding of intellectual
potential will lead to extreme giftedness in one or more
areas as adults. In truth, the little research available on

infant prodigies raises more questions than it answers.
Asfar as possible, this contribution will emphasize a

developmental or prospective perspective. It will not
take a retrospective approach about the developmental
relevancy of cognitive abilities and personality traits of
infant prodigies. Crook and Eliot (1980) showed that
predictions of this sort are often faulty. A morefruitful
approach is to prospectively examine indicators which
can be usedto predict the developmental courseof gifted
individuals. As Nancy Robinson (Chapter 27 in this
volume) so aptly points out, however, the emphasisinlit-
erature on early developmenthas been oncentral trends
or on children with developmental problems. Therefore
we haveto include cross-sectional studies, too.
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(p. 392). In the following, we will therefore only
deal with a segment of that which makes up modern
conceptions of giftedness (e.g., Tannenbaum, 1983;
Gardner, 1983; Perleth, Sierwald, & Heller, 1993).

Traditional Psychometric Approaches

Traditional approaches to intelligence and giftedness
continue (o play the most importantrole in the research
about anid fostering of gifted children. These include
psychometric measures, especially intelligence tests,
which ar: the most often employed instruments for
identifying gifted children in research and everyday
practice. The most widespread tests are—with very
few exceptions, e.g. the German Rasch-scaled test for
“Adaptiv:: Intelligence Diagnosis” by Kubinger and
Wurst(15'38)—based on formulaeofclassical test theory
(e.g., Lord & Novick, 1974).
The background of these aptitude tests are Spear-

man’s (1904, 1927) theory of general intelligence,
Thurston:’s (1931, 1938) theory of multiple intelligence
factors, o1 Cattell’s (1957, 1963, 1965) two-factor theory
of intellig:nce. Broadly applied tests related moreorless
to these theories (in many cases no explicit reference
to a special theory of intelligence is made) are the
Stanford-Binet (Thorndike, Hagen, & Sattler, 1986),
the Wech:ler tests (WPPSI and WISC; Wechsler, 1974,
1989), Raven’s Progressive Matrices (1983, 1986), etc.
The Cognitive Abilities Test by Thorndike and Hagen
(1987) is «in example related to the theory of multiple
intelligence. In addition, tests of specific abilities such
as the Peabody Picture Vocabulary Test (Dunn &
Dunn, 1631) are in use, and, in very young infants,
developmental tests like the Bayley Scales of Infant
Development (Bayley, 1969) are employed for the
assessment of aspects of (cognitive) development.

Information Processing Approaches

In the framework of psychometric intelligence theories,
primarily “he relationship of various dimensionsofintel-
ligence as well as the concurrent andpredictive validity
of the test: is important. On the other hand,information
processin:; or cognitive approaches aim at identifying
and anal\zing the components and processes which
interact vihen cognitive tasks are solved (Pellegrino &
Glaser, 1579; Waldmann & Weinert, 1990).

Frequently cited cognitive or information processing
models ofintelligence are those of Sternberg (see Chap-
ters 8 anc. 12 of this volume) and Campione and Brown
(1978; see: also Borkowski & Peck, 1986) or Campioneet
al. (1982). Whereas Sternberg’s modelcertainly initiated
fruitful research in the area of giftedness (Shore &
Dover, 1587), the Campione and Brown model seems
useful for classifying someoften cited early indicators of
giftedness, despite the fact that this model wasoriginally
derived frm research with retarded children.
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In the Campione and Brown model (1978; see also
Campioneet al., 1982; Borkowski & Peck, 1986) the
“architectural” level, i.e., the “hardware”of the cogni-
tive apparatus, comprises a three-storage space memory
model (sensory register, short-term memory STM, long-
term memory LTM; for summary see Wessells, 1984).
The characteristics of these entities, i.e., their capacity,
duration,andefficiency, do not underlay developmental
processes. Therefore, they are neither changeable nor
trainable. Under the term capacity, Campione and
Brown (1978) understand the numberof entities that
can be stored in the STM or LTM.
The speed of information processing and retrieval

represents the operative efficiency of the system.
While capacity and duration are—according to the
authors—notrelated to intelligence, the efficiency is
regarded by Campioneetal. (1982) as a determinantof
intelligent behavior. Other authors (e.g., Jensen, 1969)
put this speed of information processing in the center
of their theoretical conceptions of intelligence. These
and similar conceptionsof intelligence refer directly to
the unchangeable hardware properties of the cognitive
apparatus.
The higher “executive” system in Campione and

Brown (1978) is made up of the following components:
(a) The knowledge basein which the whole world know-
ledge of the child is organized and represented, whereby
the knowledge can be regarded both as a symptom
and as a determinant of extraordinary achievement.
Further components represent (b) rules andstrategies
and (c) metacognition/metamemory (knowledge about
strategies, knowledge about the task, knowledge about
characteristics of one’s own cognitive apparatus) and
executive metacognitive control processes. The latter
are used as metacognitive components in the regulation
in memorytasks(see also Borkowski & Peck, 1986), pro-
cesses of comprehension,or in problem solving. These
componentsof the executive level which are considered,
for example,to strongly influence memory performance,
underlay “dramatic development” processes (Campione
& Brown, 1978, p. 284), and can also be improved by
training measures.
Borkowski (1985) modified Campione and Brown’s

(1978) classification of the components of the executive
system. He distinguishes (a) the knowledge base which
contains the (declarative) world knowledge as well as
(procedural) strategies, (b) schemas in the sense of
Piaget, (c) control processes in the sense of Brown
(1978, 1984), and (d) metacognitive knowledge in the
sense of Flavell and Wellman (1977) or Flavell (1984).
In many studies, however, the differentiation between
metacognitive knowledge and control processes is prob-
lematic; the latter is very difficult to assess in any case.

Training was put in the center of the discussion by
Campione and Brown (1978) or Campioneetal. (1982).
According to these authors, intelligence can be simply
defined “in terms of speed of learning and/or breadth of
transfer” (Campioneet al., 1982, p. 436). In this context,
concepts such as the learning potential (e.g., Feuerstein,
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available in English-speaking countries (also Feldhusen
& Jarwan, Chapter 13, this volume).

STANFORD-BINET INTELLIGENCE SCALE

The Stanford-Binet Intelligence Scale: Fourth Edition
(SB:FE) by Thorndikeet al. (1986) is the current version
of the Stanford-Binet intelligence test originally devel-
oped by Terman onthebasis of Binet and Simon’s scale
(see Binet, 1905). The SB:FEis the successorof the 1960
Standford-Binet: Form L-M (SB:L-M) for which new
norms were published in 1973 by Thorndike. These 1973
norms were used for much of the research reported in
this chapter. According to the very informative manual
by Thorndikeet al. (1986), the new SB:FE provides the
examiner with an overall score for generalintelligence
which is. composed of three dimensions measuringcrys-
tallized abilities, fluid abilities, and short-term memory.
The crystallized abilities contain two scales for verbal
and quantitative reasoning, while fluid abilities are made
up of items of abstract/visual reasoning. The test can be
used with children from the age of 2 years.

Since Terman (1925) used the Stanford-Binet (SB) in
his classical giftedness study, the SB isstill very popular
in the field of giftedness research and practice. Many
authors stress that the SB differentiates better in the
extreme'y high range of intelligence. This additional
advantaye could be concluded from the fact that the
norm tables provide values up to IQ 170 (e.g., Freeman,
1979). Ii our view,this is too optimistic for the following
reasons. First, the standard deviation (SD) of the
SB is 16 so that in comparison with the “normal”
IQ-scale (mean: M = 100, SD = 15) the SB provides
slightly higher values. A SB-IQ of 130, for example,
is equivalent to an IQ of 128 measured by a Wechsler
test (see next paragraph). Second, the standardization
samples of the older version SB:L-M as well as the
current 5B:FE are muchtoo small to calculate IQ scores
above 130 (see below).
To judge the predictive validity of the SB for gifted

children, the classical study by Terman and Oden
(1959) i: often cited. These authors discovered a good
concordince between childhood and adult IQ scores.
Interpreting this, however, you must take into account
that Terman (1925) did not begin his study solely with
young children but with 4- to 14-year-olds (median
betweeri 9 and 10). Kangas and Bradway (1971) report
for the preschoolers of the 1937 standardization sample
of the “%B correlations of r = .59 and r = .41 with
SB-scori:s measured 25 (N = 109) and 38 years (N =
48) later.

Willerman and Fiedler (1974, 1977) analyzed children
from the Collaborative Perinatal Study in which Boston
children born between 1958 and 1966 were included.
These ctuldren were given the Bayley Scales of Mental
Development at age of 8 months, the SB at 4 years,
and the WISC (see below) at age of 7. In Willerman
and Fiedler’s (1977) sample of gifted children only a
correlation of r = .33 was found betweenthe SB and the
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WISCfull scale, and even lower relationships between
the SB at 4 years and the scores of an achievementtestat
age of 7. The general decrease in the intelligence scores
from age 4 to 7 can be explained by the non-equivalent
norms of the SB L-M and the WISC.Interpreting the
low correlations, one should rememberthat Willerman
and Fiedler (1977) did their research on a sample with
gifted children only. Thus, the reducedvariancesoftests
and criterion variables might be regarded as one cause
for the weakrelationship.
Robinson (1987) reported a retest correlation of r =

-75 for gifted preschoolers assessed at age 2 and 6 (N =
16), r = .59 between children of age 3 and 6 (N = 117), r
= .61 between age 4 and 6 (N = 74), andr = .71 between
age 5 and 6 (N = 25). Although Robinson (1987) judges
these results as “relatively low” (p. 162), they show in
our opinion thatintelligence as measuredbythe SBis a
relatively stable trait even in the preschool age.

Shapiro, Palmer, Antell, Bilker, Ross, and Capute
(1989) tried to predict WISC-R IQs measured at age
7 (a sample of 200 children containing 36 gifted)
with developmental indicators assessed at 7-12 months
and SB:L-M scores evaluated at 3 years. While the
correlation between the SB-scores and the WISC-R
were medium at least for the WISC-R full-scale (r =
.53), it was not possible to predict giftedness at age of
7 with the SB in a discriminant analysis. The results
were notbetter for the other indicators in the study. The
authors conclude that “the expectation for precocious
infants to become precociouschildren, while appealing,
is not supportable” (Shapiroet al., 1989, p. 209).
Sometimes short-form versions of the SB as, for

example, the Slosson Intelligence Test (Slosson, 1961,
1981; the test also includes some items from othertests)
are used. In some studies these forms turned out to
perhaps be appropriate for screening purposes (e.g.,
Tomsik & Rankin, 1985, who comparedselection effects
of the 1961 and 1981 restandardized versions; McCallum
& Karnes, 1990, who found good concordance between
the complete and brief form of the SB:FE) while other
authors judge the Slosson as improper for that purpose
(e.g., Bondy, Constantino, Norcross, & Sheslow, 1984).
Hagen (1989) argued that it is, especially in primary
school children, preferable to use a standardized group
test for screening instead of short versions of individ-
ual tests with unknownstatistical properties (although
Thorndike et al., 1986, recommendseveral brief forms
in the SB:FE manual).

WECHSLER INTELLIGENCE SCALE

The Wechsler Preschool and Primary Scale of Intelli-
gence (WPPSI) (Wechsler, 1967; the revised WPPSI-R
was published in 1989) and the Wechsler Intelligence
Scale for Children—revised (WISC—R) (Wechsler,
1974) are the second most widely used intelligence
tests in gifted children following the Stanford—Binet.
The tests measure “the aggregate or global capacity of
the individual to act purposefully, to think rationally
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genderand race (black and white children) in gifted and
nongifted children (using the standardization sample of
the test). (his confirms the results of McCallum, Karnes,
and Edwards (1984) who foundhints that the K- ABCis
more suited for the identification of minority children
than the WISC-Ror the SB.

TESTS OF NONVERBAL REASONINGABILITIES

The Progressive Matrices (Raven, Court, & Raven,
1983, 1986) measure nonverbal reasoning abilities
(inductive reasoning) without verbal, quantitative,
or memcry aspects. Therefore they are sometimes
Classified as tests for general intelligence in the sense
of Spearrnan (Heller & Perleth, 1991). The Colored
and Stan:lard Progressive Matrices are available for
the purpose of assessing intelligence in gifted young
children. They cover an age range of 5-11 and 6-17
years, respectively. The fact that there are no verbal
items makes the tests attractive for the assessment
of children from minority groups or risk groups
(e.g., forsign children, children from underprivileged
families and so on). Gdétzltii (1986) showed that for
Turkish c1ildren living in Germany, the language of
instruction, the languageof the test instruction (German
and Turkish), and the children’s knowledge of each of
the languages do not produce significant interaction
effects on the test scores in this type oftest.

PEABOD'’ PICTURE VOCABULARY TEST

The Peabody Picture Vocabulary Test—revised (Dunn
& Dunn, 1981) is—in spite of its exclusively verbal
character---sometimes used as a screening test for the
selection of gifted children (see Hayes & Martin, 1986).
Norms (based on 200 children in each age group) are
available [rom 21) years on to adulthood. Sattler (1988)
judgesthe: reliability and validity as sufficient, but warns,
however, against the use of the PPVT-Ras a “screening
device fot measuring intellectual level of functioning”
(p. 350). Bracken, Prasse, and McCallum (1984) give
an overvit'w of research available on the PPVT-R.

Similar to Hayes and Martin (1986), Tarnowski and
Kelly (197) doubt the effectiveness of the PPVT-R as
a screening instrument with the SB as the criterion for
intelligence. In both articles the authors state that there
are many misclassifications especially in the upper range
of intelligznce. Whereas we would warn against using
the PPV1T-R asa (screening) instrument for identifying
gifted children, we would not dothis on the basis of the
data from the two studies (as the norms of the SB L-M
provide inflated IQ-scores), but we would deducethis
from the ¢xclusively verbal character of the test.

Developmental Tests

Asthe intelligence scales described aboveare notavail-
able for vi ry young infants, developmentalscales such as
the Bayle" Scales of Infant Development (Bayley, 1969)
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are sometimes used for the estimation of the cognitive
level of gifted children. The Bayley Scales, from which
an index for mental development can be derived, for
example, can be applied from 2 months to 24years of
age. In this age, however, the course of developmentis
inter- and intraindividually very unstable—andthus the
use of these scales is questionable for the detection of
early signs of giftedness.
Willerman and Fiedler (1974) found nosignificant and

substantial correlations between Bayley results gained
with 8-month-old children and the SB-IQ assessed when
the children were 4 years old. Following the sample
further on, Willerman and Fiedler (1977) report that
the Bayley results, in consequence, did not show any
relationship to WISC-IQ scores measuredin the children
of the sample whenthey were 7 yearsold.
The above-cited longitudinal study of Shapiro et

al. (1989) started with recording of developmental
milestones in newborn children. At 13 months of age,
children were administered the Bayley test. As men-
tioned above, the SB L-M was given at 3 years of
age, although WISC-R results were collected when the
children were 7'2 years old. While the Bayley scale
index for mental development correlated modestly but
significantly (r = .29) with the WISC-IQ, the Bayley
scores were not successful in predicting later giftedness
in discriminant analysis.

Thus, the results of the prospective studies reported
here indicate that developmental indicators of early
infancy are not appropriate for prognosis of later intel-
ligence or ability in gifted children. The overview by
McCall (1979) for normal children shows that higher
correlations could be obtained with children older than
18 months becausein the first month the developmental
tests assess sensorimotor more than cognitive function-
ing (Sattler, 1988; Shapiro et al., 1989).

Comparison ofDifferent Measures and Problems
Related to the Psychometric Approach

Nearly all studies in gifted young children employtests
of cognitive functioning. The results of these tests are,
on the one hand usedasindicatorsof intelligence, high
abilities, or giftedness itself, on the other hand, if an
alternative definition of giftedness is used, intelligence
or abilities tests are used as referencevariables, e.g., to

makethe samplesofdifferent studies comparable. There
are several problemsto be regarded if the psychometric
approachis used in giftedness research.
As was mentioned above, many practitioners and

researchers look for tests which provide them with
differentiated norms in the upper extreme. Concerning
the SB, the SB L-M is therefore sometimes preferred
to the newer SB:FE because of better discrimination
in gifted children (Kitano & DeLeon, 1988). A sim-
ilar argument was, for example, expressed against the
K-ABC by Roberson (1988, cited by Storfer, 1990). In
our opinion, this seemsto be an unrealistic expectation.
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The 1973 standardization of the SB was done on the
basis of about 2100 testees, the one of the SB:FE on the
basis of about 5000. This meansthat, on the average, the
normsfor each age group were computed onthe basis of
only 100 or 300 persons.In samplesof that size, you find
on the average 2 or 6 persons with an IQ higher than 2
standard deviations (SD) from the mean (M), and you
probably find no person with an IQ higher than M+3SD
(i.e., SB-IQ > 148). To be sure that a sample contains 10
gifted persons with an IQ over M+2SD (SB-IO > 132)
you haveto collect a representative sample of N = 438.
In orderto find a single person with an IQ higher than
M+3SD (SB-IQ > 148), respectively M+4SD (SB-IO >
164) on the basis of the deviation IQ you need a sample
of 741 and 31,546 persons respectively. These examples
show thatit is not at all realistic to gain valid IQ-scores
that are able to finely differentiate between persons with
an IQ higher than M+2SD (SB-IQ > 132, Wechsler-IQ
> 130). Thus, norm tables that provide you with such
extreme values are constructed on the basis of random
extrapolation and smoothing but not on the basis of
empirical data of representative samples.
The preference of many giftedness researchers to be

able to differentiate in the IQ range over M+2SD
(SB-IQ > 132) seems to be a relict of the former
ratio-IQ concept when IQs were computed by the
formula IQ = (mental age MA)/(chronological age
CA) x 100. This way a 5-year-old child (MA = 5)
that was able to solve problems which an average
8-years-old could solve (CA = 8) scored an IQ of 8/5
x 100 = 160. But this ratio-IQ hasstatistically nothing
in common with the modern deviation IQ, which is
primarily defined by the mean and standard deviation
of the standardization sample and whichis used byall
important well-constructed intelligence tests presently
available.
As a consequence,profile analysis with gifted children

is in most cases very difficult or even impossible as these
children may score beyond the ceiling of the subtests.
Reynolds and Clark (1986) propose a procedure with the
help of which the subtest scores can be restandardized
intraindividually using the norms of older children or
those from higher grades and thus making profile analysis
possible. Prerequisite for this is that age or grade normsof
the test are available and thereliabilities and the structure
of the subtests across age or grade are the same.
There is a great deal of evidence that there has been

a shift in the mean IQs of children and adults. Flynn
(1987; see also Storfer, 1990) reviewed research
available for fourteen nations and reported massive
IQ gains for countries all over the world. Analyzing
data gathered from the thirties to seventies, Flynn
(1987) found IQ shifts between 5 and 25 points within
one generation. This means that a performance which
would have been enough to get into a sample of
gifted in the past would not be sufficient 10 or
20 years later or today. With current norms of a
test, an objectively higher knowledge or ability is
neededto be includedin a gifted sample today.
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There was a shift in the IQs from the SB L-M of

about 10 points from the 1960 to the 1973 norms(see
e.g., Roedell et al., 1989). As can be read in the SB:FE
manual (Thorndike et al., 1986), a sample of gifted
individuals which was administered the SB L-M andthe
SB:FE scored 13.5 points higher on the 1973 SB L-M
than on the 1986 SB:FE(similar results are reported by
Robinson, Dale, & Landesman, 1990). With respect to
the other tests, the SB:FE manual contains information
that children classified as gifted by their schools reached
a mean composite IQ of 123.2. In comparison with the
WISC-Rfull scale score, the SB composite score turned
out to be slightly lower (1.4 points), while children
scored even lower in the K-ABC composite score than in
the SB:FE (4.7 points). As can be seen from Thorndike
et al. (1986), the differences are smaller for samples of
individuals with averageability.
The findings from Thorndike et al. (1986) on mean

differences between the SB L-M,the SB:FE,the WISC-
R, and the K-ABC were confirmed by McCallum etal.
(1984) who reported that gifted children score lower on
the K-ABC than on the WISC-R or the SB L-M. With
respect to the PPVT, Knoff and Blednick (1986) found
a difference of more than 10 points between the older
PPVTand the newer PPVT-R,while in a study by Bondy
et al. (1984) gifted children scored 8-20 IQ points higher
in the Slosson test than in the McCarthytest.

Results of such studies are of major importance for
giftedness practice and research as severe consequences
for recruited samplesof gifted children are related to the
question of whichtest and which normswereused.If the
IQ shift between the SB L-M andthe SB:FEis 13 points
in the upper extreme, a gifted sample gathered using IO
> 132 using the old SB L-M in 1985 does not contain the
top 2% of the population but the best 10%.
Apart from the problem of the test norms, comparing

samples recruited by different measures ofintelligence
requires “comparable” instruments. The question of
concurrent construct validity, however, is difficult to
solve for gifted children. For average, heterogeneous
samples, Thorndike et al. (1986) reported high correla-
tions between the SB:FE and the WISC-R (r = .83),
the WPPSI (r = .80), as well as the K-ABC (r =
.89). This is even higher than the correlation between
the SB:FE and the SB L-M which is r = .81, these
correlations are necessarily lower with gifted samples
because of the reduced variance in such samples (Perleth
& Sierwald, 1992). McCallum et al. (1984), for exam-
ple, reported a correlation of r = .5 between the
WISC-R and the K-ABC for gifted samples. For a
sample of 82 gifted primary school students, Thorndike
et al. (1986) found a correlation of only r = .26
between the SB L-M and the SB:FE which has to
be explained by reduced variances and invalid IQ
scores in the extreme upper range of the SB L-M.
Modern approachesin constructing measures of cog-

nitive functioning—apart from the further development
of traditional, well-accepted tests—can be described by
at least three importanttrends(see also Heller, Chapter



3 in this volume). First, the results of the information
processing approachesare usedto establish measuresfor
components ofintelligence. The K-ABC maybegiven as
a first illustration of this, other examples are presented
by Sternberg or Riippell (see Sternberg, 1991; Riippell,
1992). These are, however, more concerned with older
children. and adults and less with young children.
The secondtrend refers to the placing of training and

transfer in the center of theoriesofintelligence. Using a
pretest-treatment—posttest design, Guthke (1974, 1992)
began inthe sixties to develop so-called learning tests
which assess the “learning potential” of the child in
the senie of Vygotsky’s theory of zone of proximal
development. Later, a similar test-teach—-test approach
was developed independently in the Anglo-American
countries under labels such as dynamic assessment or
learning potential assessment device (Feuerstein, 1980;
see also Campioneetal., 1982; Day & Hall, 1987). The
ideas common to both the German and the American
traditionis the assessmentof the level a child can achieve
given ideal teaching or the advancements than can be
obtained through training. Although tests of this type
were used as standard measuresofintelligence since the
late seventies, this approach, however, has produced no
instrument which can be employed in the assessment
of intelligence in gifted children. Some applications,
however, especially in underprivileged, very young, or
extremely anxious children, seem to be on the verge of
a breakthrough (Guthke, 1992).
A third trend is the development of adaptive or

tailored tests. If tests of this kind are given to children,
the children work only on these items that are best
suited to measuring their ability. This meansthat gifted
children only complete rather difficult items whereas
retardeci children are given the easier items. This nor-
mally necessitates computer-aided testing. With the help
of probabilistic test theory, ability parameters for each
child are available and comparable, even if completely
different subsets of items are administered to every child
(Weiss, 1983; Embretson, 1985). For German-speaking
countries, Kubinger and Wurst (1988) presented a
paper and pencil test for adaptive intelligence diagnosis
(AID) which is already widely used. In this test, it is
not the single items but blocks of items which are
tailored according to the ability of the child (principle
of branched testing). Following a concept similar to
the WIS:C-R, the AID enables the measurement of
intelligence in gifted primary school children with good
precision.
With regard to the question of the extent to which

later (superior) performance can be predicted on the
basis of tests administered during preschool and early
school years, we haveto state that no precise answer can
be given based on the presently available (or rather lack
of) empirical evidence. There are too few prospective
studies or at least combined longitudinal—cross-sectional
studies which could provide practitioners and research-
ers with respective data.

In gerieral, the abilities measured by intelligence tests
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are quite unstable in preschoolers. While Sattler (1988)
found a correlation of r = .5 from 7 to 8 years of age
with youth and adultintelligence and achievements, the
same authorstates: “The older the child is whenfirst
tested and the shorter the interval is between tests, the
greater the constancyof the IQ”(p. 73). Thus, IQ scores
measured prior to 5 years of age must be interpreted
cautiously. Fluctuations of as much as 20 IQ points are
possible, evenif the oscillation of the IQ for the majority
of children is lower after age 5 (Sattler, 1988). The same
holds true for the relationship between intelligence and
achievement(which can be moderated, for example, by
external factors).

In view of this state of the art, further evaluation of
relatively well-known tests in samples of gifted children
are preferable to the construction of new instruments
for identifying young gifted children. As the example
of Mardell-Czudnowski and Goldenberg (1990) shows,
even theoretically well-founded systematic measures can
fail to show any (predictive) validity with respect to
achievement measures.

It is our opinion that practitioners and researchers
should be skeptical of too much optimism about the
possibility of predicting high ability and high achievement
from early age. According to Howe’s (1990) critical
summary on research which investigated the predictive
validity of intelligence tests (in most studies administered
to older children and youth) for real life achievement,
prognoses must be made with extreme caution. Also
considering the results from the Terman study, Howe
(1990) concludes that “such tests are especially ineffective
at making predictions that concern the achievements of
individuals whoare highly able” (p. 202).

Information Processing of the Young Gifted

The subsequent section follows the outlined information
processing model of intelligence presented above. Since
parameters of information processing in newborn and
infants are measured primarily in habituation studies, we
have included a subsection on this. We havealso included
a section on sleeping behavior underthe topic architectural
level as this is frequently reported as an important early
indicator of giftedness, especially in German-speaking
countries. Possible links of sleep parametersto giftedness
have to be on this “hardware”level. With concern to the
higher order components, we summarize knowledge base
and strategies as declarative and procedural knowledge
on the one hand andstrategy use, metacognition, and
executive control on the other hand.

Architectural Level

ATTENTION AND HABITUATION

Asinfant intelligent tests have little predictive validity,
researchers have turned to other areas promising better
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results. Indeed it would seem that cognitive functioning
makes great developmental leaps during the first two
yearsoflife. In habituation studies, a stimulus (generally
a visual one) is repeatedly presented until the subject
ceases to attend to it. In the literature there is a discus-
sion in progress about how such habituation phenomena
should be interpreted. The length of time the subject
spends on the stimulus could diminish because the pro-
cessing of information has been completed or because
interest in the stimulus decreases due to ineffective
information processing.

Typically, infants placed in otherwise homogenous
environments will orient and attend to a novel stimulus.
This attention will diminish if the stimulus is presented
continuously or repeatedly. Bornstein (1988) explains
habituation using a two-componentprocess. The infant
develops a mentalimage of the stimulus and continually
compares the mental image to the stimulus presented.
A representational match will not hold the baby’s
attention, but mismatches maintainit.
From our point of view,it is important that habitua-

tion studies have linked intelligence or cognitive func-
tioning to early habituation results. Lewis and Brooks-
Gunn (1981) view habituation to redundant information
and recovery when stimulus is changed as perceptual-
cognitive ability or information processing. These are
abilities which can be examined even in very young
infants. The developmental theory upon which their
research is based assumesthat different skills develop
at different ages and “those central to a specific age
group are mostlikely to be predictive of the next major
skill, even thoughthe nextskill might be quite different
from the preceding one” (Lewis & Brooks-Gunn,1981,
p. 132).
To put it briefly, cognitive ability is a transformation

of skills from one age level to another. The research of
Lewis and Brooks-Gunn (1981) did, in fact, provide a
better prediction ofintellectual functioning at 24 months
(Bayley scores) from 3-month habituation/recovery than
3-month (Bayley scales) global intelligence or object
permanence scores. Their research results are also
supported by Bornstein and Sigman (1986), who showed
that attention focusing at 6 months may be used as a
predictor of subject’s IQs between 2 and 8 years of
age, and Rose and Wallace (1985), Fagan and McGrath
(1981), and Fagan and Singer (1983) also discovered a
relationship between preference for novel stimuli and
mental abilities.

Rose, Slater, and Perry (1986) investigated retest-
reliability and predictive validity of different param-
eters for habituation. Although the results seem to be
encouraging (e.g., some medium correlations between
single habituation values in infancy and 41/ years of age)
some facts should be considered when interpreting the
data: First, the sample was rather small (N = 16) and
second, the measures of habituation outperformed the
indicators for novelty responsesin contradiction to, for
example, the Fagan and Krahe McGrath(1981) or Lewis
and Brooks-Gunn (1981) studies. Bornstein’s (1989)
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review across ten reports indicates that measures of
habituation are psychometrically acceptable and show
a moderate median predictive correlation of r = .49
mainly with measure ofintelligence and verbalabilities.
The relationship of habituation to later intellectual

abilities was also shown for higher IQs, at 24 monthsin
the Lewis and Brooks-Gunnstudy. In their discussion,
these researchers suggest that attention ability may be
one of the earliest components of intellectual ability
with predictive validity for a later age. Bornstein and
Sigman (1986) explain the early habituation and the
later intelligence as both reflecting effectiveness in
encoding information. Thus, more intelligent infants
encode everything of interest or perhaps they more
quickly matchit to their mental representation.

Lécuyer(1989), however, judges these correlations as
less substantial. Analyzing the correlations reported in
the Bornstein and Sigman (1986) article, he found a
correlation of r = —.61 between the sample size and the
observed correlations of the studies cited by Bornstein
and Sigman (1986). Lécuyer (1989) also points at the
“0.05 syndrome” (p. 149) which might suppress the
publication of lower correlations or studies in which
no relationships between habituation and later cognitive
indicators were found. All in all, Lécuyer (1989) links
the habituation findings not to the speed of effectiveness
of information processing (as for example Deary, 1988,
does) but to the capacity in sustaining attention.
Of course, as Tannenbaum (1992), points out, neither

habituation nor response to novelty actually requires
reasoning or logic, but rather are viewed as being
measures of efficiency in information processing. That
is, they are a means of predicting later intellectual
functioning without explaining the relationship between
habituation and IQ.

MEMORYCAPACITY AND DURABILITY

Althoughit has often been shownthat gifted children’s
memory performance is better than that of average
children, these results are generally not interpreted as
meaning higher memory capacity or memory durabil-
ity in gifted children. Memory capacity here means
the number of “slots” of the working and long-term
memory rather than measures of the memory span
where the numberof recalled words or numbers can be
increased, for example, by using appropriate strategies.
On the contrary, there is much evidence that there are
hardly differences in the capacity and durability of the
short-term or working memoryaswell as the long-term
memory of children and adults of different level of
giftedness and ofdifferent ages (Howe, 1990).

All differences in memory performance reported in
the literature have to be attributed to differences in
speed of information processing (memory or cognitive
efficiency) or in higher order components as knowledge,
metamemory, and executive control which lead to a

more efficient use of the limited capacities of the
short-term memory (see the surveys of Campioneet al.,



1982; Jackson & Butterfield, 1986; Borkowski & Peck,
1986; Brewer, 1987; Torgesen, Kistner, & Morgan,
1987). In addition, Schneider and Pressley (1989) argue
that intraindividual development changes in memory
perform:ince cannot be linked either to changes in
capacity or to speed of information processing.

MEMOI:.Y EFFICIENCY

Although Schneider and Pressley (1989) deny a causal
relationship between intraindividual development of
memory performanceand speed of information proces-
sing, the efficiency of the memory system is considered
to be the main cause on the architectural level of
interindividual differences in the achievementofgifted,
average, and retarded children (Campioneetal., 1982;
Jackson & Butterfield, 1986; Borkowski & Peck, 1986;
Brewer, 1987; Torgesen et al., 1987). Memory or
cognitive efficiency refers primarily to the speed of
information processing. This includes properties of the
sensory system and the short-term memory and, in
consequince, the speed of registering, identifying, and
analyzing; incoming information, the speed of storing
new information in long-term memory as well as the
speed o: retrieving information from memory, the
speed with which information in the working memory
is processed etc. All in all, cognitive efficiency enables
one to tnake better use of the limited capacities of
the working memory. Memory efficiency increases as
cognitive processes become more and more automatic.
Automation frees capacity of the working memory and
at the saine time attention for more complex problems.
Thus, the superiority of gifted children maybeattributed
to highe~ cognitive efficiency, i.e., to a higher basic
speed of information processing and a higher level of
automation.
While aspects of attention, memory, and cognitive

efficiency are regularly included in checklists for the
early identification of gifted children, there is not
much ernpirical evidence for the concurrent and pre-
dictive validity of these indicators in young children.
In our opinion this is a consequence of the methods
employed. Information processing in infants up to 1
year is rneasured using the habituation paradigm (see
above; for a methodological discussion see Daehler &
Greco, 1985) while recognition tasks, reaction time tasks
and so on have normally been applied in children older
than 9 or 10 years. Thus, there are few studies with
gifted ch:ldren under 8 or 9 years of age investigating
cognitive efficiency. On the other hand, there are
many mere studies dealing with retarded or learning
disabled children. Possible relations between cognitive
efficiency and later achievements were demonstrated,
for examiple, by Jackson and Myers (1982) who could
show for 37- to 66-month-old preschoolers that rapid
letter natning and backward digit span was a predictor
of readirig skills six months later while no relationship
could be ound for measuresof IQ (e.g., Stanford—Binet,
WPPSI-siibscores).
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Transferring respective results from one age group
to another or interpolating results comparing retarded
and average to gifted children, however, might be
misleading. Although, for example, memory scanning
differences between gifted and average were found
in 9-year-olds, these differences were not observable
in 17-year-old adolescents after practice (Keating &
Bobbit, 1978). There is also some evidence that memory
efficiency concerning retrieval processes cannot be asso-
ciated uniquely with differences in the basic speed of
information processing (Brewer, 1987). The superiority
of the gifted in cognitive efficiency may be caused by a
faster speed of information processing, enhancedatten-
tion processes, a superior organization of the knowledge
base, more effective strategies, a better motivational
structure, longer and more intensive practice, or the
complex interaction of all these and other components.
All in all, Brewer (1987) concludes that “more research
is needed before firm conclusions can be drawn” (p.
43). Jackson and Butterfield (1986) state that none of
the studies cited in their review “suggest any qualitative
difference in the basic short- and long-term memory
processes of gifted and average children” (p. 164).

SLEEP

Occasionally, descriptions of young gifted children
include the idea that the gifted child sleeps less than
other children and/or has sleep problems (see Freeman,
1979; also Louis & Lewis, 1992). Frequently, behavioral
checklists, especially ones for the hands of parents and
teachers, include an item such as the following from
Geu8 and Urban (1982): Needs comparatively little
sleep and this irregularly (p. 94, checklist for early
identification of giftedness). This continues to be
reported by parents, practitioners, and is reflected to
a certain extent in the literature. As a consequence
of this reduced need of sleep and irregular sleeping
times of gifted newborns and infants—according to
respective literature—the parents of the gifted may be
under considerable strain (e.g., Webb, Meckstroth, &

Tolan, 1985; Heinbokel, 1988; Stapf & Stapf, 1988).
The empirical evidence for these indicators is rather

poor. Despart (1949, cited along Busby & Pivik, 1983),
for example, reported shorter sleep periods ofthe gifted
but did not present any statistical or polygraphical
evidence for this statement. On the contrary, Terman
(1925) stated that his sample of gifted children (age 7-14)
slept even longer than normalchildren. In accordance
with this result, Freeman (1979) reports that in her study
no differences were found concerning sleep behavior and
sleep problems between gifted controls and non-gifted
control children. Only the parents of the children of
the so-called “target group” which consisted of gifted
children whose parents were members of the English
National Association for Gifted Children reported a
lower amountof sleep and moresleeping problemsfor
their children. In a similar way, the sample of Stapf
and Stapf (1988), who also report a low sleep need
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Higher Order Components

KNOWLEDGE BASE AND STRATEGIES

The knowledge base is frequently regarded as an impor-
tant component of giftedness (e.g., Chi, 1984). Muir-
Broaddus and Bjorklund (1990) see differences between
gifted and average children not so muchin the use of
Strategies or executive processes but in non-strategic
aspects, above all the knowledge base. The authors
report that their research results show that “typicalness”
evaluation of concepts with regard to their categories of
moreintelligent 10- to 14-year-old children are similar to
those of adults. In comparison with average children,
this adult-like knowledge base can be observed primarily
in the repr duction time of wordsof different categories,
while no clifferences between giftedness groups could be
found coricerning words of the same category. On the
other hand, with regard to clustering behavior, Muir-
Broaddus and Bjorklund (1990) found no significant
differences between the groups, whereby a trendin favor
of the average students hadto be reported.
The following chapter by Schneider deals with

processes of knowledge acquisition and expertise and
reviews th: respective research in detail. In his chapter,
however, ‘schneider reports mostly research conducted
along the expertise—novice paradigm, generally with
older chililren and adolescents. Concerning aspects of
the knowl«dge base in gifted children, apart from a few
studies with older children (e.g., Davidson & Sternberg,
1984), the complaint of a lack of research has to be
made. McFarland and Wiebe (1987) state that “thereis
a certain itony here: the complexity and methodological
sophistication used to study mentally retarded children
clearly surpasses that used to study cognitively superior
children” (p. 109).

STRATEGY USE, METACOGNITION AND
EXECUTIVE CONTROL

In the traclition of Flavell and Wellman (Flavell, 1971;
Flavell & Wellman, 1977; Flavell, 1978, 1984), we use
the term metamemory or metacognition, on the one
hand, to refer to the knowledge about the capac-
ity/efficiency and about the function of one’s memory
or the whole cognitive set-up. Seen from an alter-
native theoretical point of view (e.g., Brown, 1978,
1984), metacognition means the cognitive processes
which—relerring to the respective demands—plan cog-
nitive processes, which choose adequate cognitive stra-
tegies, which execute and control them in reference to
their efficiency.
As demonstrated above, metacognitive knowledge

and metacognitive control processes play an eminent
role in newer theories of intelligence and giftedness
(Sternberg, 1985, 1991; Campione & Brown, 1978).
Quite surprisingly, however, there are only a hand-
ful of studies on metamemory or metacognition in
younger gifted children, although some research has
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been conducted in metacognition in (educable) men-
tally retarded or learning disabled pupils (see Borkowski
& Day, 1987; Sperber, McCauley, & Brooks, 1984, or
Ceci, 1987, for overviews in the mentally retarded and
learning disabled). Studies with gifted pupils have been
carried out mainly with adolescents older than 10 or
11 years.
One of the reasons for this might be the fact that

research in metacognition—especially if one focusses
on knowledge aspects—calls for a certain reflection
ability which emerges only gradually during the course
of childhood development. On the other hand there
are a numberof studies with average children (e.g.,
Sodian, Schneider, & Perlmutter, 1986; Schneider &
Sodian, 1991; Sodian, 1990) that show that research
in metacognitive knowledge can be carried out with
preschoolers. This would indicate that it should be
even easier with gifted children whose language might
be more elaborate.
Some research, however, has been conducted in

young children investigating metacognitive control pro-
cesses. Here the way children cope with a problem,
whetherthey adopta trial-and-error strategy or whether
they switch to systematically checking and comparing
different possibilities, or whether they reflect on the
problem-solving processes are aspects of metacognitive
control with direct relations to success in the respective
task. Such control activities are acquired in interaction
with parents or other persons while the child is brought
up (Karnes, Shwedel, & Steinberg, 1982; Kontos, 1983;
Browder, 1993).

In order to increase our understanding of how the
antecedents of metacognition are structured, we must
deal closely with the caregiver—child interaction, in
which metacognitive directions are provided as verbal or
non-verbal aids. They help the child wake up to his/her
ownstorage capacities. Gifted children eagerly seize on
such metacognitive directions provided by a caretaker
(information abouttask and strategy characteristics, and
aboutthe child’s personality characteristics that interfere
with the problem-solving process). Without subjecting
them to much experimentation, gifted children use
directives to expand their repertoires of verification
procedures (Lehwald, 1992).

Moss(1990) and MossandStrayer (1990) investigated
the problem-solving behavior of 3- to 4-year-old gifted
and average nursery school children of a (upper) middle
class area in Montreal. They examined their play with
blocks when the problem was solved in the presence
and with the help of the mothers. As a result, Moss
and Strayer (1990) determined that the mothers of
the gifted focussed the attention of their children on
important relations between problem aspects while the
mothers of the average gave more hints about concrete
solutions. All in all, the mothers of the gifted pro-
vided their children with a more favorable environment
for the formation of metacognitive competencies. The
gifted children used metacognitive strategies after the
modeling of their mothers, but also more and more
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to the belief that the more substantial contribution to
the IQ is due to advanced languageskills.

Reading and Writing

The topic of reading and writing in gifted children is
another of the myths/expectations that has established
itself in the early identification of gifted children without
empirical. evidence. For example, language indicators
are frequently subjectively felt to indicate giftedness by
directors 0f preschool programs, preschoolteachers, and
parents. Abraham and Hartwell (1985, cited according
to Urban, 1990) reported that the following language
and numler-related items were named byall three of
the above-mentioned groups:

® can read,likes to read;

@ knows which numbers are larger than other numb-
ers;

@ has a larger vocabulary containing more complex
words than otherchildren of that age;

® can carry on a meaningful discussion.
These four items make up almost half of the items

selected l:y these directors, teachers, and parents out of

those from the Preschool Gifted Behavioral Checklist
(44 items total) as relevant and important indicators of
giftednes: in preschoolers.

If we consider the literature on gifted preschoolers’
precocity, the majority focuses on early reading and
rarely on early writing. The reason for this would
seem to be the dysynchronous developmentof the two:

reading clevelops faster and earlier than writing which
requires not only comprehension of the letters/words
but also fine motor control generally not yet perfected in
4- and 5-year-olds. As Terrassier (1985) comments:“The
concomitant problem with children whoreadsoearlyis
their exceptional difficulty in learning to write. Their
early attempts produce awkward hand movements, and
they find it hard to coordinate writing with their natural,
fast mental rhythm” (p. 267).

It is als somewhatdifficult to approach the question
of which ge should be considered precociousin reading.
Nancy Jackson, one of the leading researchers in this
field, defined precocious readers “as children who have
made sul)stantial progress in reading comprehension
before entering the first grade” (Jackson, Donaldson,
& Cleland, 1988, p. 234). Advanced reading skill is
complex ind levels of subskills vary greatly. While there
are great interindividual differencesin this area, an addi-
tional difficulty in interpreting studies is a cultural one.
School entrance ages vary from country to country (from
approximately 5—7), so that the beginning of school
teaching «f reading may vary as much as twoyears. The
definition of reading is also fuzzy, depending on whether
letter or word recognition or reading comprehensionis
considered to be the criterion. “Reading encompasses
a large numberof separate subskills . . . Consequently,
it is not possible to state a precise age at which a child
has mastered reading” (Howe, 1990, p. 77). Since
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large numbers of children begin to read early (before
formal school teaching), it is difficult to compare the
gifted and average child in this area, i.e., it is not
only children with higher intelligence who begin to
read before school entry. “Although precocious reading
ability is moderately associated with generalintelligence,
some highly intelligent children do not read early and
some precocious readers are of average or subnormal
intelligence” (Jackson, 1988, p. 200).
There are a number of tests used for measuring

readingability in studies of precocious readers, but these
are seldom comparable in their content. On the one
hand, early reading is considered to be an indicator of
giftedness and related to other measuresof verbalability
(Jackson et al., 1988), on the other hand differences
are examined between gifted readers and nonreaders
(Burns, Collins, & Paulsell, 1991; Salzer, 1984).
According to Howe (1990), most children seem to be

capable of learning to read a minimum of one or two
years earlier than it is usually taught. When a child
has learned to read precociously, i.e., before attending
school, it is usually due to someone working with a
child closely, at least in an interpretive way (see also
Freeman, 1979). Thus, despite claims to the contrary
that early readers have taught themselvesto read, this
is discounted in the literature. “No child (and no adult
either) can learn to read entirely on his or her own.
There must be someone to draw the child’s attention
to the particular features and associations that reading
draws upon ... Learning to read, like a number of
other human accomplishments, is only possible if the
learner receives a fair amount of help from people who
can already doit” (Howe, 1990, pp. 79-80).
The increasing numbersof early readersis also having

other effects on the identification of the gifted. As
Whitmore (1985) points out, the early reader may be
expected to be gifted and vice versa, the gifted child
is frequently expected by educators to be an early
reader. A gifted child with less precocious reading
and writing skills may not be identified as readily
as an advanced child. In addition, certain skills with
letters, sounds, and phonemesare related to progress
or difficulties in learning to read (see Howe, 1990). If
teachers assume that preschoolers have suchskills but
are making poor use of them (instead of lacking in
experience or exposure), then such children, including
highly able ones, may be misdiagnosed as learning
disabled or dyslexic.
The role of intelligence in learning to read seems to

be unclear. Accelerated reading seems to be related to
home environment and nurturance of reading and/or
language skills (Grant & Brown, 1986; Mills & Jackson,
1990; Salzer, 1984) as well as to intelligence (Free-
man, 1979, 1985). Influence from educational television
programs such as Sesame Street (e.g., Jackson et al.,
1988; Salzer, 1984), reading exposure at home (Grant
& Brown, 1986; Jackson et al., 1988; Stroebel &
Evans, 1988), preference for reading readiness toys,
such as books and alphabet cards (Thomas, 1984),
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The more sociological family characteristics de-

scribed, however, cannot explain why they favor the

development of highly able children. To obtain more

insight into the shaping of giftedness, factors such as

educational style, family climate, or attitude about

learning and schooling have to be analyzed. Lewis

and Michalson (1985) assume that an optimal amount

and balance of freedom and pressure most favorably

influences a child’s motivation to learn and to explore

the environment. According to Berger (1984), however,

gifted German children have parents who favor either

liberal or suppressive educational style, most parents

stressing discipline from the early childhood on (e.g.,

early toilet training). From his interviews, it was

noticeable that the parents view their families as the

center of education and socialization, while school as

educational and socializational instrument does not

count much.

Findings like Terman’s or someofthe othercited here

are often criticized because families of the gifted were

compared nationally with average families. Beginning

with a representative sample totaling more than 7000

8-year-old pupils recruited all over Germany (all of
whom weretested individually), Rost (1993) compared
151 gifted elementary school children with 137 average
control children which were matchedbysocialclass, age,
school, grade, and sex. The findings were quite different
from most of those reported above. Comparable family
structures and family relationships were found in both
the gifted and the control group. Moreover,the fathers
and mothers of both groups had the same educational
goals, and no differences were found with respect to
patterns of parental behavior and parental beliefs.

In any case, Howe (1990) considers the sensitivity of a
mother to the unique needsof her child to be a variable
of major importance. According to Storfer (1990; see
also Browder, 1993) the mothers (or parents) of gifted
infants and toddlers initiate more interactions with their
children, use more complex language when talking to
them, they respond immediately, provide morerelated
ideas. As they are better able to get the undivided
attention of their mothers, the firstborn profit most.
However,it should be kept in mind that not the total
amount of stimulation but the amount of stimulation
directed towardsthe infant or toddler is important. With
secondborn children, American parents, for example,

use television to a greater extent for stimulation. Howe
(1990) pointed out that active, not passive activities are
favorable for the developmentofgiftedness.
Based on an example of Jewish families descending

from Europe, Howe (1990) describes mechanisms of
how giftedness can be fostered by the family envi-
ronment and background factors such as educational
aims, attitude towards achievement, religion, and so

on (see also Storfer, 1990). The Jewish families are
mostly intact and stable, with two parents at home. Their
living circumstancesin urban or suburban environments
provide good cultural opportunities. As demanded by
the Talmud, the fathers are the first to teach their

302

children and this takes place at an early age. The

parents encourage activities that lead to success at

school, while little emphasis is placed on sports. The

whole lifestyle is one where scholastic activities are

enjoyed and respected, the families witness the suc-

cessful outcomesof sustained efforts to learn newskills.

Mostinterestingly, studying is allowed on the Sabbath

but otheractivities are forbidden.

Roedell et al. (1989) draw the conclusion from

research on the family environment of the gifted

that parents should spend a great deal of time with

their children, read frequently to them, answer their

children’s questions in a proper way, support their

children’s own reading attempts and interests, andall

in all, demonstrate a positive basic attitude towards

intellectual learning. According to Howe (1990), how-

ever, girls are often confronted with traditional role

models and encounter severe opposition to careers

from their families. Encouraging and helping every

child to acquire knowledge and skills should be the

focus of parental educational efforts. On the other

hand, Howe (1990) warns that some parents are too

anxious and too ambitious about the developmentof

their children (see also Perleth & Sierwald, 1992).

Discussion

Issues and Problemsin the Identification of Young
Gifted Children

Before putting the research on indicators of high ability
in youngchildren to use for identification purposes, the
question needs to be answered of why andfor what pur-
pose gifted children in infancy, preschool age,or in the
early elementary schoolyears are to be identified. These
are, of course, crucial questions and nottrivial ones.
Usually answersrefer to the danger that children who are
not identified early are not adequately stimulated so that
their gifts will not develop (Karnes & Johnson, 1990).
Thus, “the main purposeof identification is to provide
educational experiences that can enhance the continuous
growth ofevery gifted child” (Fatouros, 1986, p. 23).

Concerning infants and toddlers, however, Robinson
(1987, see also Chapter 27, this volume) is skeptical
about the usefulness of early training to force the devel-
opmentof giftedness. Nevertheless the author draws the
conclusion “that successful parents are flexible, in tune
with their children’s progress, and ready to introduce a
new idea whenthechild is ready, but that even those who
are most planful also work with the children’s ownskills”
(Robinson, 1987, p. 164). This means gifted children
need stimulation, and they may require a variety of
material so their intellectual needs can be fully met.

Expandingthis to all family, preschool, and primary
school education, the task is to find out how every
child—whether gifted or not—can be supported by
the educational environment for optimal talent devel-
opment. This implies broad and continual diagnosis of
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aspects and state of developmentofintellectual abilities
and skills, motivational characteristics, and learning
opportunities available in the educational environment.
Such a continuous, non-selective diagnosis and related
nurturance ofevery child correspondingto its individual
needs would best help to develop the gifts and talents of
all children.

Dueto financial and organizational limitations such
an indiviclualized education has to be judged utopic and
cannot be realized. Thus, fostering of gifted children
will also have to take place in special, but relatively
homogeneous groupsorclasses (see Part IV of this vol-
ume, especially Chapter 27 by Robinson). A couple of
problemsare related to the identification and selection
of young children for special courses and classes. One
problem is the relative instability of abilities and skills
of young children, thus making every prediction a risky
undertaking.

Fatourcs (1986), for example, recommends a se-
quence of grouptests as a screening procedure and an
individual test for identifying gifted children following
the psychometric approach, but favors a broad approach
using a variety of types of diagnostic sources and
information on indicators of giftedness. During the
Screening phase, the use of parents and/or teacher
checklists are to be recommended in addition (see
Roedell et al., 1989; Mathews & Burns, 1987 ; Robinson,
Chapter 27 in this volume).

Information obtained by checklists, however, has to
be used curefully. Especially for young children, the
competence of teachers to identify gifted children is
often questioned (e.g., Fatouros, 1986) or nearly denied
(e.g., Rost, 1993). Rost (1993) also judges peer andself
nominatior: as totally useless for the identification of
gifted (primary school) children (also Fatouros, 1986;
Gagné, 1939).
Although some authors argue that the best informa-

tion on gifted preschool children is available from their
parents (e.g., Hagen, 1989), according to the results
of Johnson and Lewman (1990), parental perception
of giftedness indicators in 3- to 4-year-old boys and
girls has t> be doubted, as the answers of parents
showed dristic role stereotypes. While, in comparison
with girls, boys are nominated twice as frequently in
the categcry “remarkable abstract thinking”, 140%
more nom:nations in “extraordinary curiosity”, and
150% more: nominations in “problem solving”, girls
are perceived as possessing a “large vocabulary” (30%
more nominations).

Asshow: above, ability, skills, and knowledge devel-
Ops in interaction with the child’s environment, whichis
initially the family. Special attention has to be paid to
children of risk groups (Heller, 1993): apart from girls,
these include, in particular, handicapped children and
children from low income homes (Karnes & Johnson,
1990). Especially the latter ones are difficult to identify,
whereby thi educational level of the parents seems to
be the kev variable. It is obvious that, with these
children, conventional testing as well as the use of

(behavioral) checklists are not suitable. Both of them
focus, as a rule, on the child’s intellectual status not
on its learning potential (Guthke, 1974, 1992). The
repeated findings that the most gifted stem from middle
or higher classes should be alarming for those engaged
in the identification of gifted children.

Practical and Research Desiderata

Early identification of younggifted children necessitates
methods which are able to discover those children who
promise high achievementin later school or professional
careers. With respect to psychometric tests and as well
to other early indicators of giftedness described in this
chapter or in (behavioral) checklists, this requiresfirst
of all high reliability, fairness, and high predictive
validity. To prove that a test has sufficient reliability
for purposesofidentifying promising children, it is not
enough to determine its parallel test or consistency
reliability. Instead one has to show that the retest
reliability is high since the assumption is that the
measured trait or indicator is stable over the course
of time and that the individual scores do not depend
on the moment of measurement. The German WISC-R,
for example, shows good consistency but considerably
poorerstability so that irreversible selection decisions
should be avoided.
For identifying young gifted children, proving prog-

nostic validity of the test and the giftedness indicators
used plays a central role. This seems to be a main
problem as the predictive power of a method can
only be demonstrated in longitudinal studies. In the
case of identifying gifted children, such studies would
require very large samples andthe tracing of the sample
over many years. Moreover,all tests and questionnaires
Should be completed under the supervision of trained
researchers, as for example Rost (1993) did in his study.
To check the prognostic validity of an instrument,
it is not enough to watch a sample of gifted and
checking whether they indeed achieve outstanding butit
is necessary to do such research with appropriate design
including different control groups(if not representative
samples). If identification methodsare used for selecting
children for special programs, for example, at the very
least, the levels of achievement which selected children
are able to achieve with and without the program need
to be examined, as well as the progress made by the
non-selected with and without the program.
Therefore longitudinal studies with representative

Samples are extremely crucial for the evaluation of
methods suited for the early identification of gifted
children. Unfortunately, such research is difficult to
organize, expensive, and requires a great deal of man-
power. A possible solution therefore could be to reana-
lyze data of big representative longitudinal surveys to
obtain information on the usefulness of the identification
methods(e.g., the British Birth Survey cited earlier). In
spite of their primarily pediatric character, such studies
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collect numerous variables on the motor and cognitive

development as well as on the academic achievement

of the children. Their size enables the investigation

of groups of gifted children recruited without dubious

screening by parents or teachers as has to be done in

mostgiftedness studies for practical reasons.

While most considerations uptill now are valid for

tests and behavioral indicators of high ability, two

additional aspects would be desirable for psychometric

methods. The first is the application of probabilistic

test theories, for example the Rasch-model, to the

construction of tests used for the identification of gifted

children. Such tests would enable tailored testing and,

in this way, aboveall lead to higher precision of the

test results (see above; Weiss, 1983). Especially with

regard to children from underprivileged families, the

learning test approach (see above) would help to better

fairness of the psychometric methods (Day & Hall, 1987;

Guthke, 1992).
If indicators of giftedness—for example in the form of

(behavioral) checklists—are employed, effective and

practical statistical methods for the combination and

weighting of the single information have to be used (see

Hany, Chapter 11, and Feldhusen & Jarwan, Chapter

13, this volume). One possibility could be Bayes’ rule

which combinesgiven probabilities of the occurrence of

indicators in gifted and non-gifted children to evaluate

the probability that a single child exhibiting some

indicators and not exhibiting others is gifted. Modern

statistics has provided more methods for combining

probabilities. The mechanisms of these should be cau-

tiously examined by practitioners and researchers. For

example, especially with extremely seldom events (or

indicators) the Shafer-Dempster theory which is widely

used in expert systems, produces spurious results and

thus seems to be inappropriate for the purpose here

discussed.
At any rate, such a combination of probabilities

demandsknowledge aboutthe frequencyof the indicator

in gifted and unselected or non-gifted population (orin

every group whichis diagnostically relevant) and there-

fore necessitates respective research with representative

samples. It should be noticed, that especially with

indicators used for checklists, sometimes myths arise

and are spread (e.g., Tannenbaum, 1992, cites a table

from Lewis & Louis, 1991, who report that Freeman,

1985, found that gifted children are characterized by

their sense of humor, although Freeman, 1979, 1985,

states the opposite; or see the section on sleep above).

As a quintessence, the literature reviewed and

possibilities described in this chapter show that iden-

tification of young gifted children is problematic.

Psychometric measures as well as diverse indicators

of giftedness have up till now not proven to be

suitable to identify these children who promise excep-

tional achievements later in school or in professional

career. As early as 1896, the German founder of the

experimental psychology, Wilhelm Wundt (1914) wrote:

“The experimental methodis almost withoutapplication
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for early childhood, and the results of experiments

which have nevertheless been undertaken should be

more or less considered purely coincidental because of

the unbelievable weighting of error sources” (p. 364).

Evenif, nevertheless, much research with high standards

has been undertaken, psychometric measures as well

as diverse indicators of giftedness have—to date—not

proven to be suitable for identifying those children who

promise exceptional achievements later in school or in

professionallife.
Aside from possible principal obstacles to early iden-

tification,this is due to a considerablelack of appropiate

research. There are too few prospective longitudinal

studies and too few studies with representative samples

or at least with adequate control groups. Giftedness

research in youngchildren too often fall back on to sam-

ples of counseling centers with their highly preselected

clientele, thus finding and generalizing results which

are not representative for the population of gifted

children (see for example, the different results which

Freeman, 1979, foundforher gifted target andhergifted

control group). In addition, toolittle effort in giftedness

research is madein minority groups, in underpriviledged

children, in the handicapped,andin otherrisk groups. A

possible way outof this dilemmacould be the reanalysis

of data from large surveys and other representative

studies at least to generate hypotheses which can be

tested in following giftedness studies.
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Introduction

This chapter focuses on the respective roles of cognitive
ability and domain-specific knowledge in predicting
exceptional performance. Since the beginning of this
century, educational researchers and psychologists have
tried to locate the sources of outstanding (academic)
behavior :ind performance. At least two different ways
of tackling this problem can bedistinguished.
The earlier research paradigm explored the impact of

giftedness on exceptional performance. Accordingto this
scientific zpproach, general intellectual abilities assessed
in early childhood or adolescence strongly influence later
academic or professsional performance. As noted by
Ericsson znd Smith (1991), this approach is guided by
the basic l:elief that behavior is predominantly influenced
by inherited qualities. The paradigm seems particularly
attractive »ecauseofits implicit assumption that only a few
general, busic abilities are sufficient to predict and explain
a large vatiety of specific performances. The longitudinal
study of gifted children carried out by Terman andhis
colleagues (to be described below) is representative of this
line of research (cf. Terman, 1925, 1954; Oden, 1968).
A secorid, more recent scientific approach differs from

the giftedr ess paradigm in that exceptional performance
is assumec! to be primarily acquired. Accordingly, spe-
cific educitional experiences and intensive as well as
extensive domain-specific training and practice deter-
mine the acquisition of skill in particular domains.
General abilities play a minor role in this explanatory
approach (cf. Anderson, 1990; Ericsson & Crutcher,
1990). Since the late sixties, the study of expertise
has attracted many researchers interested in human
information processing. In particular, research on chess
expertise lias enriched our knowledge about the acqui-
sition of dimain-specific skills and the preconditions for
outstandir.g performance in this domain.
Given the popularity of the expertise approach in

current cognitive psychology, the merits of research on
the impact of early intellectual ability on later academic
performan:e seem dubious. Proponents of the expertise
approach (e.g., Ericsson & Crutcher, 1990) claim that
individual «:ifferencesin intellectual ability do not account

for much of the variance in exceptional performance.
Difficulties with evaluating this view are related to the-
oretical problems, that is, problems with defining and
operationalizing intelligence and cognitive ability. Recent
reviews on this issue emphasize the fact that research on
intelligence has abandonedtraditionallines, focusing on
cognitive task analysis, processing strategies and features
of context (see Ceci, 1990; Gruber & Mandl, 1992).
Although there seems to be broad agreementin the

contemporary literature on exceptional performance
that the old conceptof basic intellectual ability has lost
its importance and should be replaced by the concept
of acquired skill, the relationship between cognitive
ability and the acquisition of expertise has not been
sufficiently considered in most of these studies. It is the
major purpose of this chapter to explore this relation in
moredetail. In a first section, developmental research on
giftedness andits impact on later performanceis briefly
reviewed. Next, an overview of research dealing with
expertise in adulthood is provided. After a summary
of the most importantfindings, theoretical assumptions
and models concerning the process of acquiring expertise
derived from this research with adults will be discussed
in more detail. In the next section, developmental
research on knowledge acquisition based on research
with children will be reviewed. Here, the basic goal
is to assess the generalizability of findings from work
with adult experts to child samples and to broaden the
perspective by adding data from prospective studies
on the development of expertise to the predominantly
retrospective inferences of acquisition processes derived
from studies with adults. In the final section, theoretical
models are introduced that describe possible relation-
ships between aptitude and the acquisition of expertise.

Prospective and Retrospective Approaches
Explaining Giftedness and Exceptional Performance

Prospective Studies

As noted above, the well-known Terman Gifted Chil-
dren Study can be conceived of as the most impressive
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general theoretical and methodological problems with
the expertise approachwill be briefly summarized.

PROBLEMS WITH THE EXPERTISE APPROACH

Despite its obvious advantages, the expertise approach
still suffers from several problems. Oneof the problems
is that the term “expertise” has a number of popular
definitions, which all are somewhat vague (cf. Gruber,
1991; Salthouse, 1991). Although the broadly accepted
definition that expertise refers to extreme or exceptional
performarice implies that the evaluation of expertise
should represent some measure of actual competence,
rather than a possible correlate of competence such as
amountof experience, the categorization of a subject as
an expertis still relatively arbitrary given that research-
ers disagree with regard to the particularlevel of compet-
ence that yualifies one as an expert. Although attempts
to specify subcategories of expertise like layperson,
novice, intermediate, subexpert and expert (cf. Patel
& Groen, 1991) seem to represent an improvement,
this classification does not solve the problem because
the boundries between categories remain unknown.In
many empirical studies, the definition problem becomes
obvious when the median of the distribution of a
competence measure is taken as the critical boundary
for expert--novice distinctions.
As noted by Ericsson and Smith (1991), another

criticalissi..e in the expertise approachis how to identify
standardizcd tasks that will allow the real-life outstand-
ing perfor:nance to be reproducedin the laboratory. As
our knowledge of complex domains of expertise like
writing, physics, or medical reasoning is incomplete,
it seems impossible to specify a population of tasks to
capture such expertise. The problem is also apparent
in the domain of chess. For example, de Groot (1978)
designed the task of selecting the best move for a
numberofdifferent chess positions in order to simulate
“real-work!” problem solving behavior. Although the
task seem: valid at first glance, its problems relate to
the fact that it is very difficult—if not impossible—to
evaluate the quality of chess moves for an arbitrary
chess posi-ion (cf. Ericsson & Smith, 1991). Given
the vast number of possible sequences of moves and
the fact that chess players employ a wide variety of
chess-playing styles, it seems impossible to identify a
single “best” move. Despite these obvious problems,
however, it should be noted that de Groot was able
to localize: a few differences in cognitive processes
between the grand masters and the other class experts
in his study by analyzing think-aloud protocols from his
best-next-rnove task. Althoughthe ecological validity of
the task remains uncertain, it at least can be used to
illustrate differences in thinking processes of more or
less eminent chessplayers.
The samevalidity problem also holds for the various

memory tasks repeatedly used in studies of expertise.
Undoubtedly, performance on such tasks (i.e., recall
Or recognilion) is much easier to evaluate than, for

example, a protocol of thinking processes obtained for
the next-best-move task. It is questionable, however,
whetherthose aspects of memoryassessedin the labora-
tory really capture the crucial features of expertise in
real-life situations. The reader should keep in mindthat
despite the popularity of the expertise approach,these
problems havenot been solvedyet.

PERFORMANCE DIFFERENCES BETWEEN
EXPERTS AND NOVICES

In the classic studies by de Groot (1946, 1978) and
Chase and Simon (1973), exceptional performance in
the domainofchess waslinked with exceptional memory
for information related to that domain. In order to
capture skill differences in chess, de Groot used a
task that assessed memoryfor briefly presented chess
positions. He found that when chess masters were shown
a chess position consisting of 20-30 pieces for a very
brief duration (e.g., 5 seconds), they were able to
rememberthe position far better than less experienced
chess experts. Chess masters were able to recall the
positions of all pieces virtually perfectly, whereas the
positions recalled by the less experienced chess experts
ranged from 50-70%.
Chase and Simon (1973) followed up de Groot’s

finding that there were major memory differences in
regard to recall of briefly shown game positions. They
added an important control, showing expert and novice
players also random arrangements of pieces. As the
experts’ advantage in recall with structured positions
disappeared when random positions were reconstructed,
it could not be attributed to superior visual short-term
memory on the part of the experts.

In order to understand the chess master’s recall
superiority for meaningful chess positions, Chase and
Simon attempted to uncoverthe structure of his chess
knowledge. They showed that the recall advantage
depended on the master’s ability to recognize familiar
patterns or “chunks”. That is, the master was able to
recall pieces more effectively than the novice because
groups of pieces, rather than single pieces, formed
his chunks. According to this finding, quantitative
differences in the memory performance of experts
and novices can be largely explained by qualitative
differences in memorybehavior.

Research on expert-novice differences in the use of
complex knowledge in other domainslike electronics
or architecture has also revealed the importance of
higher-order chunkstructures for superior performance
(cf. Chi, Glaser, & Rees, 1981). Although the notion
of chunking as a major determinant of expert—novice
performance differences seems broadly accepted in the
literature, findings from morerecent studies haveseri-
ously questioned the assumption that chunking affects
experts’ short-term memory. Carefully designed studies
of superior memory performance for chess positions
have shown that experts store information about chess
positions in long-term memory,notsolely in short-term
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memory as Chase and Simon(1973)originally proposed

(see for a review Charness, 1991). These findings do

not cast doubts on the basic assumption that there are

qualitative differences in memory behavior of experts

and novices. However, they indicate that Chase and

Simon’s (1973) original theoretical assumptions need

to be replaced by more sophisticated views of skilled

memorylike those by Chase and Ericsson (1982; see also

Ericsson & Staszewski, 1989), stressing the importance

of domain-specific, easily activated retrieval structuresin

recall performance.
Qualitative differences in the problem-solving and

memory behavior of experts and novices have also

been reportedin studies dealing with other domainslike

physics and medical diagnosis and reasoning (see Anzai,
1991; Chi, Glaser, & Rees, 1981; Patel & Groen, 1986,
1991). Evidence on such differences has been based on
tasks different from those used in the domain ofchess.

Basic differences in problem representations between
physics experts and novices were suggested in an experi-
ment by Chi, Feltovich, & Glaser (1981). Chi et al.
were able to show that experts and novices in phys-
ics differ in their categorization of physics problems:
Whereasexperts classified the problems with respect to
underlying principles, novices tended to use superficial
meanings of words and diagrams for the purpose of
classification. Expert-novice differences in the domain
of physics can also been seen in procedural knowledge
for problem solving. For example, Simon and Simon
(1978) found blatant qualitative differences in experts’
and novices’ solution processes. That is, experts solved
problems in a “forward” way from the given data to
the goal, whereas novices tried to solve problems in a
“backward” way, starting from the goal (e.g., an equa-
tion containing the unknownof the problem) in search
for appropriate data to satisfy each subgoal. Although
this finding seems counterintuitive at first glance given
that the novices appear to use the more sophisticated
strategy, there are at least two explanations accounting
for the experts’ problem solving behavior. Thefirst 1s
that experts know that they can achieve the goal simply
by direct calculations of the unknownsfrom the given.
Anotherinterpretation is that experts do not require
complex planning for simple tasks. Evidence for this
explanation stems from research showing that experts

_ change to very sophisticated means-end analyses when
the physics problems become more difficult (Larkin,
McDermott, Simon, & Simon, 1980). In summary,

the studies on expert—novice differences in the domain
of physics thus show that the superior performance
of experts on a variety of problem solving tasks is
mainly due to the experts’ well-organized declarative
and procedural knowledge. As a consequence, perfor-
mance differences between experts and novices can be
explained by qualitatively diiferent strategies.

Further empirical evidence concerning qualitative dif-
ferences in the way experts and novices recall and com-
prehend domain-related information stems from studies
on medical expertise (cf. Lesgold, 1984; Patel & Groen,
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1986, 1991). The work by Patel and colleagues seems

related to the research on expertise in physics outlined

above in that one focus of expert-novice comparisons

was on reasoningstrategies. Patel and colleagues used

a basic experimental procedure where subjects were

presented with a written description of a clinical case

and were asked to study the text for a specific period

of time, after which it was removed. The dependent

measures used in the various experiments on medical

expertise were free recall, diagnosis and diagnostic

explanation. Diagnostic explanation was included to

identify the direction of the reasoning strategy (forward

or backward method). Here, subjects were requested to
explain the pathophysiology (causal patterns) underlying
the clinical case.

Based on their fine-grained classification of exper-
tise (i.e., laypersons, beginners, novices, intermediates,

subexperts and experts), Patel and colleagues analyzed
differences among the subgroups concerningrecall, diag-
nosis and reasoning strategy. When experts and subexperts
were compared on these measures, norecall differences
were found. Below that level of expertise, substantial
recall differences could be demonstrated (i.e., for the
novice and intermediate subgroups). On the other hand,
diagnostic accuracy was considerably higherin the experts,
as compared to the subexperts (for confirming evidence,
see also Lesgold, Glaser, Rubinson, Klopfer, Feltovich,

& Wang, 1988). In addition, forward reasoning was
closely related to diagnostic accuracy. Patel and colleagues
inferred from their results that diagnostic accuracy is
monotonically related to expertise, whereas recall perfor-
mance is nonmonotonically related to expertise. Reason-
ing strategies, on the other hand, should be considered an
all-or-none phenomenon that maybe related to the two
extremes of the expert—novice continuum.
Taken together, research on expertise in different

domainslike chess, bridge, music, has shown that experts

display superior memory performance for stimuli from
their domain of expertise when adaptations of Chase and
Simon’s (1973) original procedure have been used (for a
review, see Ericsson & Smith, 1991). Other studies using

the expert-novice paradigm have shown superiorrecall of
domain-related information as a function of the subject’s
amount of knowledge of the domain. Examples include
the domainsof baseball and soccer (e.g., Voss, Vesonder,

& Spilich, 1980; Morris, Tweedy, & Gruneberg, 1985).

Most of these studies have found evidence supporting
a monotonic relation between recall of domain-related
information and domain-specific knowledge. They have
also supported the view that the main differences among
experts and novices in a wide range of domains concern
the speed of access to relevant knowledge as well as the
sophistication of knowledge-basedstrategies.

THE ROLE OF BASIC ABILITIES

Whatdo the studies on expertise tell us about the impact
of basic abilities on exceptional performance? The
empirical evidence for such an influenceis ratherscarce.
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In the case of exceptional chess performance, superior
spatial abil. ty often was assumed to be important (Chase
& Simon, 1973; Holding, 1985). However, a recent study
by Doll and Mayr (1987) does not confirm this view.
Doll and Mayr compared aboutthirty of the best chess
players in (sermany with those of about ninety normal
subjects of similar ages, using an IQ test with seven
subscales. As a main result, Doll and Mayr (1987)
found no evidence that chess players were selectively
better on spatial tasks. In general, the relation of IO to
outstanding: performance seemsrather weak in several
domains(for a review, see Ericsson & Crutcher, 1990).
Although general abilities do not seem to make a

major difference, the results of several studies suggest
that special ibilities like speed of information processing
or basic memoryabilities could be a source of individual
differences. Regarding reaction times, for instance,it
has been repeatedly shown that experts are faster and
more accurite than less experienced subjects. A closer
examinatior of these studies, however, does not confirm
the view that experts outperform novices with regard
to information processing speed. For instance, it was
shown that experts’ superior speed in their domain of
expertise does not transfer to other tests of speed,like
simple reaction times, or to general tests of perception
(cf. Starkes, 1987).

Similarly, the exceptional memory performance
shown by many experts for materials from their
domain does not generalize to materials outside their
domain, as Jemonstrated by Chase and Simon (1973).
Studies focusing on exceptional memory performance
have descriled in detail how subjects with initially
normal menoryskill acquired exceptional memoryskill
through ext: nsive practice (cf. Chase & Ericsson, 1982;
Staszewski, 1988, 1990). In these studies, subjects were
provided with several hundred hours of practice on the
classic digit-span task. After 50-100 hours ofpractice,
subjects wete able to increase their digit spans from
about 7 to cver 20 digits. Subjects going through a very
extensive training program were evenabletoattain digit
spans of over 100.

Howwastt possible to acquire this skill? The expla-
nation is that these subjects were experienced long-
distance runners with a rich knowledge base for running
times. They were able to use their knowledge for
recoding ani! interpreting incoming digit sequences as
specific runn:ng times. The fact that exceptional memory
performance can be successfully trained was further
demonstrate in a recent study by Kliegl, Smith and
Baltes (1986). Kliegl et al. trained young andold adults
to memorize digits using phonemicrecodingofdigits into
concrete words, which werestored in long-term memory
using the ancient “method of loci”. It could be shown
that with extensive training, speed of memorization
dramatically increased, approaching a rate of 1 digit
per second.

Accordingly, exceptional memory performance demon-
strated by many experts cannotbe attributed to inherited
basic abilities. but has to be conceived of as an acquired

competency, that is, as an outcomeof extensive practice
andtraining in the domainof expertise. This competency
was labeled “skilled memory” by Chase and Ericsson
(1982) who identified three basic principles in the
acquisition process. First, information is meaningfully
encoded in terms of knowledge structures in semantic
memory. Second,retrieval cues are constructed during
the encoding process, which are explicitly associated
with the encoded information andcan beeasily retrieved
from long-term memory. Third, encoding and retrieval
processes can be considerably accelerated by extensive
practice. As a consequence oflong training, the speed
of these encoding andretrieval processes are assumed to
approachthose observed in short-term memory.

All in all, research dealing with the relevance of bio-
logical dispositions, innate talent and basic abilities for
exceptional performance hasbeenrather unsuccessfulin
establishing such relationships. The best evidencefor the
importance of inherited characteristics comes from the
domain ofsports, for example, the domainsof basketball
or gymnastics, where anatomical characteristics such
as height obviously make a difference. For a few
abilities, such as perfect pitch in music, tapping speed
in the case of typists and specific abilities revealed
by children and idiots savants, innate “talent” may
be a plausible explanation. However, recent research
on expert performance has convincingly shown that
exceptional performance in manyfields is primarily due
to a vast body of acquired knowledge and experience
as well as to acquired skills (Ericsson, Krampe, &
Tesch-R6mer,in press).
Whatfollows from this is that practice plays a crucial

role in the acquisition of expertise. Across a wide
range of tasks, improvements in performance seem
closely related to the amountof practice. Reviews of
skill acquisition indicate that the relationship between
performance and practice is monotonic (Anderson,
1982; Newell & Rosenbloom, 1981) and that a power
function provides a very goodfit for a variety of tasks
and skills.
However, taking the amountof practice as the only

important predictor of performance probably oversim-
plifies the problem. Our everyday experiences show that
not all people practicing and working extensively in a
specific domain end up as eminent experts in that area.
Similarly, observations from laboratory experiments
have indicated that providing motivated subjects with
repeated exposure to a task does not ensure that they
will attain the highest levels of performance on that task
(Chase & Ericsson, 1981). In particular, inadequate
Strategies often account for suboptimal performance.
The available evidence indicates that subjects can either
discover or deduce superior strategies for performing
tasks, or learn them throughinstruction. For instance,
the training study by Kliegl, Smith, and Baltes (1989)
showedthat subjects were able to improve rapidly and
attain exceptional levels of performanceonly after being
instructed to use adequatestrategies. Thus the amountof
practice may be a necessary butnotsufficient condition
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its peak around the age of 20. In most studies, the
reported amountofpractice was often highly correlated
with levels of performance and comparable amounts of
practice were reported for subjects of the same perfor-
mance level across domains. The empirical evidence
collected and discussed by Ericssonetal. (1990) not only
supports B].:om’s original assumptions but also extends
the findings by Bloom (1985b) and his collaborators, in
so far as performers at levels below international level
were shown: to engageinless practice.
One apparent problem with this account is that it

focused on the extent of practice, although individ-
ual differences in the intensity of practice were also
observed. In a more recent review paper, Ericsson et
al. (in press: take care of this problem in that they focus
on the role of deliberate practice. This term refers to
practice activities that aim at maximizing improvement.
Deliberate }>ractice is conceived of as a highly structured
activity which requires effort and is not inherently enjoy-
able. According to Ericsson and Krampe,individuals
are motivated to engage in deliberate practice only
because practice improves performance, not because
of monetaryreward.

Ericsson and colleagues point to several methodologi-
cal problem:involved in demonstrating the fact that per-
formance changes as a consequence of deliberate prac-
tice. During the first decade of preparation necessary
for attaining: exceptional performance, manyaspects of
training and evaluation change. It is important to note
here that one reason for the difficulty to predict adult
performancefrom early performanceis that the criteria
used to evaluate performance change with increasing
level of peri‘ormance. For example, whereas beginners
in the domain of music are mainly judged on their
technical skills, expert adult performers are predomi-
nantly judged on their interpretation and their ability
to express «motions through music (Sloboda, 1991).
Similar considerations may explain why mathematical
prodigies car: be unsuccessful as adult mathematicians.
According to the theoretical framework established

by Ericsson and colleagues, other constraints inherent
in the attainment of exceptional performance concern
resources, e!fort and motivation. In manycases, it has
been shownthat parental support is a major variable
and that extraordinary commitments by parents may be
hecessary to cope with the demands(cf. Bloom, 1985b).
Further, as deliberate practice requires effort, fatigue
is a frequentresult. The success of deliberate practice
seems to depend on a careful balance of intensive
practice and yecovery. Disregard of the effort constraint
on deliberat2 practice may result in maladaptation,
injury and even failure. Finally, as deliberate practice
$ not inherently enjoyable, the motivational constraint
1as to be given special attention. The loss of the goal
O improve «an have different causes. Problems with
-xternal support maybeas relevant as problemsdue to a
emporary stagnation of performance despite continued
ractice. These problems seem particularly related to the
nitial stages of the preparation period and mayloose

their importance when individuals get more involved
in a domain. As noted by Ericssonet al. (in press), at
this point the motivation to practice becomes closely
connected to the goal of becoming an expert performer
and integrated in the daily routine.
The framework presented by Ericssonetal. (in press)

differs from earlier views in that deliberate practice is
the important factor mediating the observed relation
between experience, full-time engagement and excep-
tional performance. Accordingly, extended experience
or practice (the 10-year rule) is necessary but not
sufficient for attaining the highest levels of performance
in a domain.

In an attemptto test the validity of this framework,
Ericsson et al. (in press, Study 1) compared three
groups of elite, adult violinists regarding their current
and pastlevels of deliberate practice. The group labeled
“the best violinists” were rated by music professors as
having the potential for careers as international soloists.
The music professors also nominated a second group
of “good violinists” with less potential butstill very
promising perspectives. A third group of students with
comparably lower admission standards werecalled “the
music teachers” because teaching was the most likely
future profession for this group.

It was predicted that the highest improvement of
performance andindirectly the highest attained per-
formance, should be associated with the largest weekly
amounts of deliberate practice. The assumption was
that even among individuals with more than 10 years
of practice, performance shouldbeclosely related to the
amountof deliberate practice.
The analysis of interview data concerning the amount

and distribution of deliberate practice confirmed this
assumption. Thebest violinists estimated more practice
hours per week than the good violinists during early
adolescence and more than the music teachers during
their entire developmental period. Regarding the diary
data which included the practice hours for a full week,
clear differences between the music teachers and the two
best groups, but no differences between the two best
groups were found. Also in accord with the expectations,
the top violinists rated sleep as highly relevant for
improvement of violin performance. As a matter of
fact, the two best groups of violinists with the highest
levels of deliberate practice were found to nap more
in the afternoon than did the group of music teachers.
All in all, the results of this study are in line with
the predictions derived from the theoretical framework
developed by Ericsson andcolleagues.

In their discussionof results, Ericssonetal. (in press)
emphasize the fact that individual differences in expert
performances should not be attributed to individual
differences in natural, innate abilities. Instead, they
argue that expertise has to be conceived of as the result
of extensive and intensive practice activities and that
individual differences in ultimate performance can be
accounted forby differential amountsof past and current
levels of practice. The claim is that once individuals have
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started deliberate practice, it is virtually impossible to

distinguish the role of natural, innate ability from that

of acquired skill in their current level of performance.

According to Ericsson andcolleagues,it is not the innate

talent but rather the perception of talent that motivates

parents to invest time and money to support deliberate

practice. Needless to say, perceptionsoftalent should

not be equated with objective indicators of innate

ability.
Although Ericsson et al.’s theoretical framework

for the acquisition of expert-level performance seems

impressive and well-suited to account for much of

the empirical evidence on the causes of exceptional
performance, one possible problem with the empirical
evidence described above is that it mostly consists
of cross-sectional studies predominantly dealing with
retrospective estimates of past behavior and interview
data obtained from adults. In our view, prospective
studies carried out with child experts and novices may
add substantially to our knowledge aboutthe origins and
determinants of exceptional performance,particularly as
far as the role of domain knowledge and basic abilities
is concerned. As a consequence, the empirical evidence
on determinants of exceptional performance based on
cross-sectional as well as longitudinal developmental
studies with child experts and novices will be summar-
ized next.

Studies With Child Experts and Novices

Most developmental studies using the expert—novice
paradigm focused on the impact of domain-specific
knowledge on memory.In the field of memory devel-
opment, numerous studies conducted during the past
two decades have demonstrated the importance of the
knowledge base for various aspects of memory perfor-
mance (for reviews see Chi & Ceci, 1987; Schneider
& Pressley, 1989). According to many developmental
researchers, the knowledge base seems to be one of
the crucial sources of memory developmentin childhood
and adolescence, probably outweighing other relevant
factors like capacity, strategies, or metamemory(cf.
Bjorklund, 1990; Siegler, 1991). Although the number
of developmental studies based on the expert—novice
paradigm isstill small, as compared to the numberof
studies on expertise with adults, their findings have
attracted much attention in the developmental litera-
ture. In the next section, developmentalstudies focusing
on the role of knowledgewill be presentedfirst, followed
by those studies that explored the importance of basic
ability in addition to that of the knowledgebase.

DEVELOPMENTAL STUDIES EXPLORING
THE IMPACT OF DOMAIN KNOWLEDGE ON

PERFORMANCE

From a developmental perspective, the major advantage

of the expert-novice paradigm is that knowledge and

chronological age are not necessarily confounded.It is

318

not only possible to recruit adult chess novices but also

to find youngchess experts for experimentalstudies. The

classic developmentalstudy was conducted by Chi (1978)

who recruited experienced and inexperienced chess

players and gave them Chase and Simon’s chess board

reconstruction task (see above). The most interesting

aspect of this research was that subjects’ knowledge

correlated negatively with age; the children were the

experts and the adults were the novices. As a main
result, Chi found that the children’s short-term memory
for chess positions was superior to that of the adults.

On the other hand, the typical adult superiority in

short-term memory capacity could be demonstrated for
the memory span control task, dealing with a domain
(i.e., digits) that adults were more familiar with. Chi
concluded from her results that short-term memory
capacity was not inherently a function of the subjects’
age, but rather of their knowledge. The most impressive
finding was that the impact of the knowledge base on
recall resulted in a reversal of the typical age effect.
From a methodological point of view, both the small

sample size of Chi’s study and the fact that only two of
the four possible groups (i.e., child and adult experts
and novices) were includedcalled for a replication and
extension of Chi’s work. Two subsequent developmental
studies on chess expertise (Roth, 1983; Opwis, Gold,
Gruber, & Schneider, 1990) found supportive evidence.
Roth (1983) did not assess memory performance but
tested child and adult experts and novices on a chess
board comparison task. The magnitude of the know-
ledge effect was sufficient to eliminate any significant
differences between child and adult experts. Further,
the knowledge effect accounted for between-age group
differences in that child experts outperformed adult
novices. Thus Roth’s findings for the area of percep-
tual speed seem to validate Chi’s results obtained for
short-term memoryprocesses.

In the study by Opwis et al. (1990), groups of child
and adult chess experts and novices were compared on
various chess board and control board reconstruction
tasks which included both replications and extensions
of Chi’s original work. The major extension concerned
a procedure that aimed at identifying possible sources
of the experts’ superior memory performance. Opwis
et al. believed that several aspects like the experts’
greater familiarity with the constellation of chess pieces
on the board (i.e., meaning of constellations) and their
greater familiarity with the characteristics of the chess
board (i.e., geometrical pattern, form and color of
chess pieces) all contribute to superior performance.
They expected all these factors to be effective in the
meaningful chess board reconstruction task. The effects
of expertise on performance should be considerably
smaller (but still significant) in the random board

reconstruction task because only familiarity with the
basic charactistics of the chess board was assumed to
be greater for the experts, as comparedto the novices.
Finally, no performance differences between experts and

novices were expected for a control task that required
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the recoristruction of woodenpieces on a board that had
little in commonwith a chess board.
The results of the study basically confirmed these

assumptions. Similar to the findings by Roth (1983), no
performa:ice differences between adult and child experts
were found. Expert—novice differences on the chess
board reconstruction task were most pronounced for
the meaningful chesspositions and considerably smaller
but still significant for the random board positions.
In accorc with their hypothesis, Opwis et al. found
that experts and novices did not differ in immediate
reconstruction of items on the control board. Opwiset
al. conclued from this finding that experts’ performance
on the chvss board reconstruction tasks is facilitated by
the two context factors described above. Probably due
to these factors, experts are able to process information
faster and in larger semantic units.
Although the results were inconsistent with those by

Chi (197&) and also Chase and Simon (1973) in that no
pronounci:d expert-novice differences in chunking were
observed|sased on inter-response latency measures, the
analysis cf videotapes suggested qualitative differences
in the reconstruction strategies used by the expert and
novice groups. While most experts seemedto start
with the reconstruction of specific meaningful units,
the novic:s focused on aspects like color of pieces or
specific pt-sitions on the board. From a developmental
perspective, it seems particularly interesting that no
qualitative differences in the strategies of the child and
adult experts were detected.
Taken 1..gether, the findings from the developmental

Studies on chess expertise corroborate those obtained
from stud:es dealing with expert/novice differences in
adults in that performance differences can be attributed
to qualitative differences in strategic processing. Due
to their nch knowledge base, child experts seem to
process information in a way very similar to that of
adult experts. Although most developmentalstudies did
not focus on the interplay of knowledge components
(i.e., declarative and procedural knowledge) in the
determination of performance, a recent developmental
study on expertise in tennis (McPherson & Thomas,
1989) provides information on this point. McPherson
and Thom.is compared expert and novice tennis players
(10-11 anc 12-13-years-old) on tennis performance and
tennis knowledge. Declarative knowledge abouttennis
was related to the development of procedural know-
ledge, that is, the quality of decisions and selection of
actions ma Je within the context of a game. Regardless of
age, both knowledge components discriminated between
experts arid novices and weresignificantly related to
tennis skil..
The developmental studies on expertise discussed

above all have demonstrated the fast developmen
of domain-specific knowledge in child experts andits
Close rela:ionship to performance in the domain of
interest. However, they do not inform abouttherelative
importance of ability because this variable was not
included in the design. As a matter of fact, only a

small number of developmental studies considered the
impact of basic ability intelligence on performance in
addition to that of domain knowledge. Thesestudieswill
be summarized next.

DEVELOPMENTAL STUDIES EXPLORING THE
IMPACT OF APTITUDE AND KNOWLEDGE ON
PERFORMANCE

A series of developmental studies investigated the
importance of domain knowledge and general ability
for processing of text information related to the domain
of expertise. They can be conceived of as replications
and extensionsof studies on text processing carried out
with adults. As already mentioned above, Jim Voss and
his colleagues (Spilich, Vesonder, Chiesi, & Voos, 1979;
Vosset al., 1980) had used this paradigm in their studies
on expertise in baseball. Voss and colleagues assessed
subjects’ declarative knowledge about baseball in order
to form groups of baseball experts and novices. Next,
a passage dealing with a baseball game waspresented,
which had to be recalled some time later. Not surpris-
ingly, the baseball experts recalled more information
than the novices. The more interesting finding was
that the quality of experts’ and novices’ recall protocols
differed considerably. Whereas the baseball novices
recalled as much unimportant as important information,
the experts mostly recalled important information.
A group of researchers at the Max Planck Institute

for Psychological Research in Munich adopted this
paradigm for developmental studies with soccer experts
(see Kérkel & Schneider, 1992; Schneider, Korkel, &
Weinert, 1989, 1990). More than 500 third, fifth and
seventh graders participated in this project. According
to their performance on a questionnaire tapping know-
ledge about soccer rules and important soccer events,
these children were categorized as either experts or
novices with respect to soccer. The students at each
grade level were asked to recall a story about soccer.
In addition, information about metacognitive knowledge
(i.e., knowledge about text processing) and subjects’
intellectual ability was obtained. A second assessment
using the same instruments followed about a yearlater.
The analysis of free recall data yielded significant

effects of grade and expertise for each measurement
point. While seventh graders recalled more text units
than both third and fifth graders, experts outperformed
novices at each gradelevel. The findings also confirmed
Chi’s (1978) result in that a reversal of developmental
trends was demonstrated: third grade experts recalled
more text information than seventh grade novices.
The measures of intelligence and metacognitive

knowledge were included to explore the impact of
these variables relative to domain knowledge. With
regard to metacognition, the expectation was that in
both the expert and novice groups, subjects with high
metacognitive knowledge on text processing should
outperform those with low metacognitive knowledge.
The results clearly confirmed this prediction, indicating
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that the combination of rich domain knowledge and

metacognitive knowledge lead to optimal performance

on the recall task.
The results concerning the impact of general ability were

different. The experts and novices were classified into

high-ability and low-ability subjects on the basis of their

performancein the intelligence tests. Thus, four groups

resulted at each grade level: high- and low-ability soccer

experts and high- and low-ability soccer novices. When the

longitudinal recall and comprehension data were analyzed

using grade, expertise and generalabilities as independent

factors, only effects of expertise and grade were found.

Most strikingly, neither a single effect was found for
generalability, nor were there anysignificant interactions.
Schneider et al. concluded from these findings that rich
domain-specific knowledge can sometimes compensate for
overall lack of general cognitive abilities.
As supporting evidence for this has been provided in a

numberof recent studies with children and adults (e.g.,

Ceci & Liker, 1986; Recht & Leslie, 1988; Walker,

1987), it appears that individual differences in general
ability do not make a difference when the task is to
process new information in a highly articulated domain.
Please note that this is also the conclusion Ericsson and
colleagues have drawn from their research on adult
expertise. Thus research on exceptional performance
in adults and developmental studies on text processing
in child experts and novices lead to similar insights, as
far as the role of basic abilities is concerned.
One problem with the developmental studies on

the roles of domain knowledge and general ability in
affecting text processing is that they have been based
on a small numberof tasks and paradigms. The question
remains whether their main finding concerning the role
of general ability can be generalized across different
tasks and domains. A recent study by Schneider and

_ Bjorklund (1992) shed some doubts on this assumption.
Schneider and Bjorklund adopted the basic design used
by Schneideret al. (1989). However, instead of assessing
text processing, they tested second and fourth grade
soccer experts’ and novices’ performance on sort—recall
task dealing with soccer words.

In accord with their expectations, Schneider and
Bjorklund found significant effects of expertise on
recall, thus confirmingthe results of the previousstudies.
However, soccer expertise did not modify a significant
effect of IO level, with high-IQ children recalling more
than low-IQ children for all contrasts. The results
thus demonstrate that domain knowledge played an
importantrole in children’s memory, but could notfully
eliminate the effects of IQ on sort-—recall tasks using
domain-related materials. That is, although rich domain
knowledge seemed to compensate for low aptitude, in
that low-aptitude experts performed at the level of
high-aptitude novices, its effects were not strong enough
to eliminate performance differences between high- and
low-aptitude soccer experts.

Schneider and Bjorklund (1992) concluded from their
work that the findings from developmental studies
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dealing with text processing did not generalize to the

sort-recall paradigm, at least as far as the aspect of

general ability was concerned. Onedifference between

the text recall task used in the previous studies and

Schneider and Bjorklund’s sort-recall task concerned

the role of strategies and memory capacity. Whereas
neither strategies nor capacity seem particularly impor-
tant in the case of gist recall (text recall), they are
certainly more relevant when verbatim recall is required,
as is true for sort-recall. It appears, then, that being
an expert does not eliminate the effects attributable to
individual differences in intelligence when deliberate
strategies play a role in task performance.

Oneproblem with most developmentalstudies using the
expert—novice paradigm concerns the extent of expertise.
For example, no official chess ratings were available in
most developmental studies on chess expertise, making
it difficult to judge the competence of child experts as
comparedto that of adult experts. Also, most developmen-
tal studies on text processing experienced problems with
defining expertise. Taking the median of the distribution
of scores in domain-specific knowledgetests as the critical
boundary for expert—novice distinctions not only creates
the possibility of misclassifications but can also imply that
the average level of expertise is rather low.

This problem was not an issue in two recent devel-
opmental studies on the impact of domain knowledge
and aptitude on domain-specific performance (Horgan
& Morgan, 1990; Schneider, Bos, & Rieder, 1993),

whichthuswill be considered next. Both studies included
samples of true child experts, that is, young promising
subjects with already extraordinary competencies in
their domain of interest. In Horgan and Morgan’s
study, official ratings were available for all child chess
experts (NV = 113). The elite subsample consisted of the
twenty best players of this sample. Most of the young
elite players had skill ratings of 1300 and more (the mean
for all U.S. tournamentplayers of all ages is 1500 and
the standard deviationis 200). The Schneideretal. study
consisted of a reanalysis of data on the developmentof a
group of 109 tennis talents collected about 10 years ago.
At the beginning of the study, the children’s age ranged
from 10 to 14 years of age. As we know today, the careers
of most of these tennis talents were very successful. Most
playersare still listed in the national rankings and more
than 10% of the sample have madeit to the top 100 in
the world, with a few players even belonging to the best
ten players in the world.

Furthermore, the two studies seem theoretically inter-
esting because they were longitudinal in nature. In
their correlational study, Horgan and Morgan (1990)
examined children’s chess records for one academic
year. The reanalysis of tennis talent data by Schneider
et al. (1992) was based on a 5-year longitudinal study,

including repeated measurements of basic motor abil-
ities, skill-related tests, psychological tests concerning
achievement motivation and concentration skills and
interview data focusing on parental support and amount

of practice.
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What «loes the chess study by Horgan and Morgantell
us aboutthe roles of IQ and experience in developing
chess skiJl? The elite subsample was given two tasksthat
tapped general abilities and onetest of domain-specific
skill. Th: Raven’s Matrices test was used as a measure
of intelligence because it was considered a measure of
logical abilities as well as spatial abilities. The authors
felt that the type of reasoning required wassimilar to
chess reasoning. In addition, a Piagetian task measuring
combinatorylogic in formal reasoning wasused. Finally,
the Knight’s Tour, that is, a chess-specific test that
is believed to be closely related to chess skill was
provided.
As oné main result of the longitudinal study based

on the tctal sample, it was shown that improvementin
chess skill was significantly correlated with experience.
Using ag« and pretest ratings as covariates, Horgan and
Morgan could demonstrate a close relationship between
experience in terms of games played and posttest chess
rating. In sum, the more improved players played more
and woninore.

Additicnal stepwise regression analyses carried out
for the elite subsample showedthat pretest chess skill
accountec for about 65%of the variance in post-test
chessskill. When the Raven’s test was added as a predic-
tor, the amountof variance explained in the dependent
variable increased to 77%. Another 10%of the variance
were accounted for by the addition of numbers of
gamesplayed. Horgan and Morgan concludedfrom this
finding that both experience and nonverbal intelligence
significan:ly contribute to improvements in chess skill.
As the Piugetian task showed nosignificant correlation
with chessskill in the young elite players, it appears that
the type of reasoning assessed in general ability tests
makes an important difference in this regard.

Oneof the goals of the study by Schneideretal. (1993)
was to test Ericsson and Crutcher’s (1990) assumption
that the busic findings concerning expertise in chess can
be generé.lized to other domains, including sports. In
particular, the reanalysis of tennis talent data aimed at
estimating; the relative impacts of basic motorability and
tennis-spevific skills on performance in tennis, as indi-
cated by rational rankings. Indicators of motor ability
included assessmentsof sprint ability, whereas measures
like string: frame bouncingtests and target hitting tests
were usec to tap tennis-specific skills. In addition,
variables like parental support, estimated intensity of
practice, achievement motivation and concentrationskill
were considered in the analyses.

Results of causal modeling procedures showed that
tennis-spe<ific skills explained most of the variance in
the tennis rankings obtained for the last year of the
longitudinal study (1982). Similarly, intensity of practice
and parerital support during the early stages of the
children’s tennis careersignificantly predicted the tennis
rankings. {he impact of basic motor ability on tennis
performance was comparably small but reliable. That
is, when the basic ability construct was omitted from the
model, it no longerfitted the data. The same pattern of

results emerged when tennis rankings obtained 7 years
later were used as the dependentvariable. Rankings
obtained in 1982 and in 1989 correlated with r = .70,
whichindicates high stability of individual differences in
tennis skill during adolescence and early adulthood.
Taken together, the findings by Horgan and Morgan

(1990) and Schneider et al. (1993) basically confirm
the theoretical framework developed by Ericsson and
colleagues. They all highlight the importance of delib-
erate practice in developing domain-specific expertise
in children. The results provided by Schneideretal.
additionally prove the significance of parental support
systemsfor skill development. However, both studies do
not support the assumption that individual differencesin
basic ability can be completely neglected when it comes
to predicting the developmentof expertise. In the case of
chess expertise, intelligence as measured by the Raven’s
test accounted for a small but significant amount of
variance explained in the dependentvariable, that is,
improvementin chessskill within a year. Similarly, the
study by Schneideret al. showedthat therelative impact
of basic ability on performance was small butreliable.
This finding seems particularly impressive given that
the basic abilities found for the twoelite samples in
chess and tennis were clearly above average and that
the range of scores was small due to the homogeneity
of the samples. The results of these studies thus seem
to indicate that experience, while extremely important,
cannot completely substitute talent. As emphasized by
Horgan and Morgan, no amount of experience will
make an ordinary player into a grandmaster. Thus the
message is that one should come up with models of
skill acquisition that account for possible influences of
individual differences in cognitive abilities. Theoretical
models including the basic ability component will be
discussedin the final section of this chapter.

Conclusion

In this chapter, it has been shown that exceptional
performance usually is based on an extremely rich
knowledge base, acquired through a very long lasting
process of motivated learning. In order to reach this
point, cognitive personality characteristics like high
intellectual ability seem less important than noncognitive
factors like endurance, dedication, concentration and
motivation. The most important accomplishmentof the
skilled memorytheory wasto highlight and demonstrate
the relevance of acquired skills in explaining exceptional
performance. The findings by Ericsson and colleagues
even suggest that individual differences in basic abilities
can be ignored in view of the overwhelming effects of
expertise on performance. However, one problem with
mostof the studies on adult expertise was that individual
differences in basic abilities were not explicitly meas-
ured. Given the evidence from developmental studies
on expertise which took those abilities into account,
one is inclined to believe that the impactof innate, basic
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abilities should not be completely ignoredin theoretical

models dealing with the acquisition of expertise. But as

even the developmentalstudies do not show substantial

influencesof high ability or talent, one can easily accept

that the original approach of prospective research in

giftedness outlined above does not pay off in the long

run. In most theoretical models relating giftedness to

exceptional performance, the impact of early basic

abilities on performancelater in life has been largely

overestimated.
On the other hand, it does not seem to require

much effort to change developmental models derived

from giftedness research into models compatible with

the expertise approach. For example, Renzulli’s (1986)

three-ring model of giftedness includes several compo-

nents highly important for the acquisition of expertise.

According to Renzulli’s model,aptitude, creativity and a

motivation plus context component determinegiftedness

or talent. If one replaces talent by exceptional perfor-

mance and also gives a low weight to the aptitude and

creativity factors, as compared to the motivation and

context factor, one only needs to add a big knowledge

componentin orderto be in line with core assumptions

of the expertise approach.
Another modification of the theoretical frameworkof

expert performance was suggested by Schneider (1988,

1992). Schneider emphasized the fact that most studies

in adult expertise dealt with subjects of at least average

intelligence (e.g., physics professors, chess players). He

voted for a “threshold” model of exceptional perfor-

mance that can be described as follows: If the ability

parameter of a subject is close to or beyonda critical

or “threshold” value of ability (typically assumed to

be slightly above average), then individual differences

in noncognitive variables like commitment, endurance,

concentration, or motivation decide about peak perfor-

mance. In this case, it does not matter at all whether

the subject is gifted or only of normal intelligence.

Although this model appearsintuitively plausible, one

of its problems lies in the definition of critical or

“threshold” scores for different domains (cf. Weinert,

1992). The boundaries may be well above average for

domains/tasks where complex problem solving activities

and strategy utilization are necessary components and

may be clearly below average for less complex domains

or tasks that mainly rely on automatical processes(€.g.,

pattern recognition processesor text processing).

Another model concerningthe acquisition of expertise

and including ability components was developed by

Ackerman (1987). Following the theoretical assump-

tions of Fitts and Posner (1967), Ackerman assumes

that three stages of skill acquisition can be distinguished:

a first cognitive stage deals with the acquisition of

declarative knowledge. This is followed by an associative

stage, where elements of declarative knowledge are

composed into larger units and procedural knowledge

is gradually acquired and improved. Althoughthefinal,

automatic stage of skill acquisition does not differ from

the second as far as qualitative aspects of information
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processing are concerned,its unique features may be

seen in increased, optimal speed of processing as well as

fine-tuned and automatized problem solving activities.

According to Ackerman (1987, 1988), different apti-

tudes are necessary to master the three stages described

above. Regarding the first cognitive stage, individual

differences in generalintellectual ability seem to be most

important. Thatis, the higher the generalintelligence of

an individual, the faster declarative knowledge about a

specific domain should be acquired. During the second,

associative stage, indicators of perceptual speed appear

to be particularly important for combining elements of

declarative knowledge andinitializing the procedural

knowledge component.Finally, individual differences in

psychomotorabilities seem most relevant for mastering

the stage of automatization.

This model suggests that the impact of individual

differences in basic intellectual abilities on the process

of skill acquisition diminishes as a function of time. Sup-

porting evidence for this assumption can be derived from

experiments conducted by Ackerman (1988, dealing

with a variety of cognitive tasks. Although these findings

confirm Ackerman’s core assumption concerning the

changing role of basic intellectual abilities during the

process of skill acquisition, it still remains unclear

whether the role of perceptual speed and psychomotor

ability components can be generalized across a wide

variety of domains.
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Introduction

The ceritral questions to be tackled in this chapterare:
(a) Howpredictable is excellent performance in school,
universily, and work? (b) Whatis the predictive value
of a variety of information gathered in a variety of
ways with respect to excellence in these three areas?
The contribution will focus on measures of ability as
predictors, but information on other variables such as
previous achievement, motivation, further personality
variable:., and environmental factors will also be taken
into account.

Befor:: the empirical data can be reviewed, a clarifi-
cation o/the criterion named “excellence” and a brief
discussion of some methodological problems inher-
ent in studies on the prediction of excellence seem
appropriate.

The Criterion of Excellence

“Excellence” is not a scientific term, and a clear-cut,
unanimcusly accepted definition of it does not exist.
In none of the standard textbooks on giftedness except
one (Sternberg & Davidson, 1986) does the key-word
“excellence” appear in the subject index. Nevertheless,
the term s frequently used in literature and mostly in the
sense of outstanding, exceptional achievement, brilliant
performance as well as of “eminence” (Feldhusen,
1984; Hunt, 1983; National Commission on Excel-
lence in Education, 1983; Tannenbaum, 1986). Ochse
(1990) uses the term “excellence” in the title of her
book as a synonym ofcreativity: “. . . creative people
excel—they go beyond what others have done” and
“produce something of cultural value” (Ochse, 1990,
p. 3).
The borderline between “excellence” and “above

average achievement” or “average achievement” has
been drawn at very different points of the achieve-
ment continuum, depending on the author. Someset
it extremely high, admitting only the epoch-making
achievementof a genius broughtforth once ina century,
some use the fact that a personis listed in the Whois
Who? as a criterion for that person’s excellence, some
havereco irse to moreorless exclusive awardsorto peer
nominaticn.

Another approachis to define excellence Statistically,
€.g., aS an achievement which can be measured on a
discrete scale and exceeds a certain value or as a
characterization of persons who, when rank-ordered
according to their respective accomplishments, reach
positions beyonda certain percentile rank.
The small common denominatorofall definitionsis

achievement far above average. Consequently, excel-
lence can be observed in all domains of human per-
formance. The scopeof this chapteris restricted to the
predictability of excellence in school, in extracurricular
activities, in higher education, and in work.

Methodological Problems

Empirical research into the determinants of excellence
faces several methodological problems.

It is a triviality that within a given unselected population
only a relatively small numberof personswill meetthe cri-
terion of exceptional performance.It takes great effort to
gather samplesofsizes large enoughto promise Statistically
significant results, particularly if excellence is considered
an area-specific rather than a “cross-domain” phenom-
enon. Case studies for the analysis of the development
of single “eminent” persons, on the other hand,are useful
heuristic tools for forming hypotheses about the predictors
of excellence, but they do notyield generalizable results
which can be used immediately as a basis of prediction in
cases of persons other than those understudy.
Another troublesome issue—which is connected with

the one mentioned above—is the appropriate design
of studies about the predictability of excellence. By
far the largest part of research published in this area
consists of retrospective analyses: Persons are selected
on the basis of excellent performance, and documents
of their personal, educational and vocational history
(diaries, notes, certificates, expertises, marks, products
of all kinds, biographies and autobiographies) are exam-
ined; the subjects themselves—and, in some instances,
persons in their environment—are interviewed about
variousaspects of their past. As an alternative approach
prospective studies can be designed in which samples
are defined long before part of the subjects might
achieve outstanding accomplishments, a set of potential
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predictor variables are measured and the subjects are

subsequently observed over a certain time span.

Even though retrospective analyses are economic

in terms of time and effort, their disadvantages are

ponderous: Manyindividual traits that are potentially

relevant (e.g., abilities, motives, aspects of self-concept)

cannot be properly assessed in retrospect. As a contrast,

prospective designs imply a high investment of time and

effort. Ideally such longitudinal studies start with very

large unselected samples in order to insure that they

contain the few who will later perform extraordinarily

well. Their main advantages are that a great variety

of potentially relevant factors—both individual and

environmental—canberecordedat the time they appear

and that control groups of “non-eminent” peers can be

included right from thestart.
In reality most longitudinal studies started with

strongly pre-selected samples characterized, for in-

stance, by extremely high scores in ability tests (e.g.,

Benbow, 1983; Terman, 1925). Comparable information

on unselected control groups are for the most part

missing. It is therefore difficult to judge “what really

makesthe difference”.
It should be kept in mind that because of the stiff

pre-selection of the samples a strongrestriction of range

in both ability and achievement scores takes place.

The reported correlation coefficients are usually not

corrected for that effect and thus underestimate the

“true” strength of the respective relationships.

In connection with pre-selection of samples, the

“ceiling effect”, i.c., poor differentiation at the top

end of the ability or achievement continuum, on both

the predictor andthecriterion side is another methodo-

logical problem,especially when ability or achievement

tests are applied (Stanley & Benbow,1986).

A further methodological problem is inherent in

studies that cannot be carried out under controlled

experimental conditions: Individual and environmental

factors are almost inseparably intertwined at practically

any given stage of development—a commonproblem in

all educational research; in addition, in both prospective

and retrospective studies on the predictability of out-

standing achievement the measurementof the predictors

as such has an impact on the variables that are being

measured and ontheir predictive qualities: For instance,

if in a longitudinal study pupils take an intelligence test,

those who excel in the test will probably be influenced

by this experience in their future self-concept and

behavior and so will the behavior of other persons

in their environment who learn about the test results.

Or, in retrospective analyses, “eminent” persons asked

about features of their biographieswill certainly perceive

the facts and experiences of their careers from the

perspective of their later accomplishments.

As a consequence, clear-cut and generalizable figures

on the precise size of effects certain predictor variables

or their combinations have on future excellence cannot

be expected. The researchers have to be content with

roughestimates.
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Prediction of Excellence in School

Excellence in school, defined as outstanding overall

achievement, can be measuredby grade point average,

by rank in class or by teacherratings. Excellent perfor-

mancein particular subjects is reflected in top grades,

teacher ratings or achievementtest scores.

The predictors that have gained the most attention

in this context are intelligence tests, scholastic aptitude

tests, creativity tests, measures of interests, motivation

and other personality traits, parent and teacherratings.

Lewis Terman (1925) started his famous longitudinal

study in 1922 on 1528 children who had scoredat least

140 in anintelligence test before the age of 12; he and

his co-researchers followed the persons in this sample

over their entire life span. On an average, the highly

intelligent children performed very well in school, but

not exceedingly so (Terman, 1965).
In the context of the Munich Study of Giftedness

(Heller & Hany, 1986) the predictive validity of a battery

of cognitive ability tests and creativity measures was

determined on three samples of 11-,13- and 15-year-old

secondary school students. The criterion was the average

of school grades in German, mathematics and English

three years after the assessment of the predictor data.

Thevalidity coefficients for the combinedtest score were

0.48, 0.45, and 0.32.
In the well-known Study of Mathematically Pre-

cocious Youth (SMPY) initiated by Julian Stanley

(Keating, 1974) and carried on under the directorship of

Camilla Benbow the predictive value of the quantitative

section of the Scholastic Aptitude Test (SAT-M) with

respect to high school achievement could be examined

(Benbow,1983). Students at the age of 12 whoseresults

in the SAT-M were above the average score of the

(5 years older) reference group of twelfth-graders and

who were estimated as doing better in mathematical

reasoning than 99% of their age-mates (Stanley &

Benbow, 1986) were first followed up for five years

until they had graduated from high school. The SAT-M,

although designed for another age group, proved to be a

good predictor of excellent performance in mathematics

and in science during high school (Benbow & Minor,

1986; Favazza, 1983).
Teacher ratings on the achievement in a special

mathematics course offered to gifted tenth-graders were

the criteria in the Hamburg study on mathematically

precocious youth carried out by Birx (1988). Among

the predictors were the score in a German version of

the quantitative section of the Scholastic Aptitude Test

(GSAT-M) and the total score in an intelligence test.

For two cohorts and a prediction period of two and three

years validity coefficients of 0.43 and 0.17 were found

for the scholastic aptitude test score and 0.37 and 0.17

for the intelligence test score.
From the many studies covering the whole range of

general cognitive abilities it can be concluded that

intelligence andrelated ability test scores are satisfactory

predictors of success in school with correlations around
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0.40 to 1.50 (cf. Bloom, 1976; Cattell & Butcher,
1968; Kuusinen & Leskinen, 1988; Parkerson et al.,
1984). Not only in the average range but also for
the prediction of high level performance in school,
intelligence and scholastic aptitude tests seem to be
useful instruments. The findings indicate, however, that
even though highintelligence is a necessary prerequisite
for top achievementin school, it is by far not sufficient.
Other, noncognitive factors are needed in addition (cf.
Helmke, 992; Schiefele et al., 1992).

Notsurprisingly, teacher ratings turned outto be fairly
good predictors of later achievementin school.

In the Munich Study of Giftedness a combined teacher
rating of the students’ cognitive and creative abilities
proved better than the combinedresults of the battery
of ability and creativity tests as predictors ofthe average
grades for the three subjects German, mathematics
and English which were assessed after a three year
interval; the coefficients were, for three cohorts, 0.56,
0.56, and 0.71 (Perleth & Sierwald, 1992; see also
Perleth & Heller, 1993). Denton (1988) reports good
agreement between teacherratings of excellent students
and their classroom achievement two years later. In
two concurrent validity studies using teacher ratings
as “predictors” and performance in achievementtests
as criteria. correlations ranging from 0.39 to 0.60 were
found (Renzulli et al., 1971; Swenson, 1978).

In a recent meta-analysis, Schiefeleet al. (1992) exam-
ined the results of longitudinal studies from eighteen
countries «n the predictive validity of interest scales with
respect to achievement in school, measured as grades
or achievement test scores. As this review includes a
great number of studies initiated by the International
Association for the Evaluation of Educational Achieve-
ment (IEA) using achievementtests with a fairly high
ceiling as criteria, the authors’ findings deserve to be
mentionecd| here even though the studies were not
specifically focused on outstanding achievement. The
meanvalu:: of 121 correlation coefficients was 0.31, after
correction for attenuation it amounted to 0.40.
A similar average coefficient (0.34; 40 studies) was

reported ty Uguroglu and Walberg (1979) for the
correlatior. between measures of motivation as well
as self-coricept and achievement in school. Hansford
and Hattie (1982), in their meta-analysis of data from
128 studies on the predictive validity of self-concept
measures, found an average value of 0.21. In Bloom’s
study (1974), “self-concept of ability” was the strongest
predictor “f success in school among three types of
self-concept. For “affective characteristics” as predictors
of school achievement, Fraseretal.(1987) foundin their
meta-analysis of 335 studies a mean validity coefficient
of 0.12.

In summary, the findings suggest that teacher ratings,
cognitive tests and measures of noncognitive features
such as interests, motivation, and self-concept can be
used for the prediction of outstanding achievement in
school and that they should be used in combination.
What the ».ptimal combination is cannot be derived

from the available data. However, cognitive abilities far
above average seem to be indispensable for excellencein
school.
There is only indirect evidence as to the contribution

parent ratings can maketo the prediction of outstand-
ing achievement in school. Jacobs (1971) and Ciha
et al. (1974) report findings indicating that parents
are reasonably successful in identifying gifted children.
Other studies raise doubts about the predictive value
of parent judgments (e.g., Ferdinand, 1961; Miles,
1965). In general, parents tend to overestimate their
children’s giftedness rather than to underestimate it
(Ferdinand, 1961), while highly-educated parents tend
toward an underestimation (Martinson, 1975). In all,
parent ratings do not seem to beveryvalid predictors of
achievementin school. However, parents are apparently
in a position to identify, at an early stage of their
children’s development, high potential in music or in
the arts,as the results of retrospective studies on eminent —
concert pianists (Sosniak, 1985a) and sculptors (Sloane
& Sosniak, 1985) suggest.

Several studies dealt with the prediction of extracur-
ricular achievement during schoolage.
A checklist of creative achievementoutside the school

curriculum was developed by Wallach and Wing (1969);
Torrance (1981) constructed a scale measuring the
numberof such achievements.

In a 10-year follow-up study starting in 1965 with 400
seventh graders, Howieson (1981) found a correlation
of 0.30 between the total score in the Torrance Tests
of Creative Thinking (TTCT; Torrance, 1974) and the
total score in the Wallach and Wingchecklist. In another
long-term validity study on 211 pupils who took the
TTCTin elementary school, the correlation between the
total test score and the numberofcreative achievements
during high school was 0.38 (Torrance, 1988).

If it is agreed that high scores on the above-mentioned
scales are indicators of outstanding extracurricular
achievement, it can then be concludedthat creativity
tests such as the TTCT can makea useful contribution
to the prediction of excellence outside the classroom.
The above-mentioned Munich Study of Giftedness

(Heller & Hany, 1986) also investigated the predicta-
bility of excellence in extracurricular activities. Over a
time span of 3 years the correlations between aspects
of cognitive abilities and creativity measured by tests
as well as by teacher ratings on the one hand and
extracurricular achievements (in the fine arts, writing,
music, social activities, natural sciences and mathemat-
ics, technical areas, and sports) assessed by an inventory
on the other hand were analyzed on three pupil cohorts.
The validity coefficients for the combined test score
range from 0.21 to 0.56 (median: 0.36), those for the
teacherratings from 0.12 to 0.64 (median: 0.28) (Perleth
& Sierwald, 1992).
Only a small number of studies have been con-

ducted onartistically and musically precocious children
and adolescents. In their 10-year longitudinal study of
creativity on a group of youngartists Getzels and
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Csikszentmihalyi (1976) found that, besides persever-

ance, problem finding (flexible exploration of many

options before settling on a particular problem to work

on), esthetic ability, and originality were goodpredictors

of eminent performancein the visualarts. Hendrickson

(1986) reports results of a 14-year longitudinal study on

four musically precocious children and a control group

of musically able children with exceptional general abil-

ities. Among the characteristics differentiating the two

groupsin theirfirst decade of growth were psychomotor

control, musical memory, and motivation towards goals

of excellence.
In a retrospective approach Walberg (1969) identified,

from a national sample of high school students, a

group winning competitive awards in science, another

group winning awardsin the arts, and a control group

not winning awards and investigated their biographies.

Both high-achievementgroupsdiffered from the control

group in that they were more self-confident, more

interested in reading, morepersistent in their activities,

and did their work faster. Between the two groups of

high achievers there were differences in social habits,

interests, and in their self-concepts: The scientists had

more confidencein their intelligence, the artists tended

to higher confidencein their creativity.

Prediction of Excellence in Higher Education

Excellence in higher education can be operationalized

by outstanding grade point averages or average marks in

intermediary or final examinations as well as by awards

and honors degrees.
It was possible to follow up on the participants in the

above-mentioned Study of Mathematically Precocious

Youth (SMPY)after graduation from high school, for

another 5 years (Benbow & Arjmand, 1990). They

had been selected, at age 12, primarily on the basis of

above-average performance in the quantitative section

of the Scholastic Aptitude Test which has been designed

for a much older age group (Stanley & Benbow, 1986).

Eighty-five percent received their bachelor’s degree,

over three times the rate of the general population;

almost half of them ranked among the top 10% of

their graduating classes; approximately 47% of the

graduates continued their education beyond college.

Eleven percent reported awards or honors in math-

ematics, 10% in science. Creative accomplishments

were reported by 24% of the male and 15% of the

female college students (Benbow & Arjmand, 1990).

It can be concluded from the data that by an extremely

strict selection on the basis of performancein a scholastic

aptitude test, persons can be identified who will subse-

quently achieve academic accomplishments far above

average.
Among the college graduates, two extreme groups

were defined by high academic achievement (22%) and

low academic achievement (8%); the canonical correla-

tion for the SAT-M—when administered at high school
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age—as a predictor of this achievement criterion was

0.30. Other important predictors were attitude towards

mathematics and science, encouragement to pursue

academic and career goals, and paternal educational

level (Benbow & Arjmand, 1990).
In a 4 year follow-up study on 1,200 Germanstudents

who had ranked among the top 10%in the final class

of upper secondary school low, but highly significant

correlations were found betweenboth the average grade

in the twelfth school year and the average grade in

the first university examination (0.25) and between the

total score in a scholastic aptitude test and the same

criterion (0.16). Forty percent of those persons whose

test scores were in the top quartile within the pre-

selected group subsequently earned top gradesat univer-

sity (Trost, 1986).
Chauncey and Hilton (1965) examinedvalidity studies

on samples of highly able students; they concludedthat

scholastic aptitude tests can discriminate reliably even

amongvery gifted students and predict their academic

performance.
Willingham (1985) summarizeshis review of empirical

data on the predictability of successin college as follows:

“The two traditional academic predictors, high school

rank (HSR) and admissions test score (SAT) were

by far the best at forecasting the scholastic types of

achievement. In a comparison of the two, HSR was

a somewhatbetter predictor of college honors (based

on cumulative grade average), while the SAT was a

somewhat better predictor of departmental honors.

The latter were based on independent scholarship,

arguably more characteristic of preprofessional work

in the discipline than is grade point average” (p. 179).

Willingham also presents data demonstrating that both

high school records and scores in the Scholastic Apti-

tude Test have their highest predictive validities within
student subsamples above 90%(p. 29).
There is also some evidence on the relation of

superior intelligence with outstanding achievement in

higher education. Hollingworth (1942) studied the edu-

cational development of twelve children up to their

early twenties who had scored 180 or above on the

Stanford-Binet intelligence test before the age of 12.

They did exceedingly well in college, won

a

longlist of

prizes and honors,in short, constituted “the ‘top’ among

college graduates” (p. 249).
Feldman (1984) identified those twenty-six persons

in Terman’s group of highly intelligent children of

the year 1922 with an IQ of above 180 and com-

pared their educational careers with those of twenty-six

subjects selected at random from Terman’s original

group of 1528 persons. On the whole, both groups

were highly successful throughout their college years,

with a markedly larger percentage of persons winning

honors and receiving advanced degreesin the above-180

IQ group.
For his total sample of highly intelligent persons

Terman (1965) reports that “close to 90% entered

college and 70% graduated. Of those graduating, 30%
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were awarded honors and about two-thirds remainedfor
graduate work”(p. 12).
The relative importance of noncognitive factors for

achievementin higher education has been demonstrated
in various studies (see, e.g., the reviews done by Cattell
and Butcher, 1968; Khan, 1969; Lavin, 1965; Steinkamp
and Maehr, 1983).

Nichols and Holland (1963) and Nichols (1966)
attained « considerable improvementin the prediction
of college: grades of a highly selective sample offinalists
and scholars of the National Merit Scholarship program
when thev included attitude, interest, and personality
Scales into the set of predictors: “For predicting college
grades, high school grades were the best predictor
(average validity 0.33), followed by the nonintellective
scales (average validity 0.27), and finally by the aptitude
test (average validity 0.12)” (Nichols, 1966, p. 911).

Nichols (1966) also examined the predictability of
extracurricular achievement at college age and found
that the nonintellective scales were the best predictors
with an average validity of 0.19.
Another study of post-high-school creative achieve-

ments wascarried out by Torrance (1988). Asthis author
does not differentiate between achievements during the
college and university years and achievements in the
following years his results will be presented in the next
section on. “excellence in work”.
The overall conclusions which may be drawn from

the findings on the predictability of excellence in higher
education are: Achievements in secondary school and
performance in scholastic aptitude tests are the best
predictors. high scoresin intelligence tests also havesat-
isfactory predictive validity. Other factors, particularly
in the domains of interest, motivation, and self-concept,
have, on their own, a lower predictive power, but they
do add to the overall prediction of academic success,
and, among the highly intelligent students, they seem
to make the difference between the very good ones and
the excellent ones. For the prediction of extracurricular
achievements, noncognitive predictors such as interests,
task commitment, and aspects of creativity seem to be
most releviint.

Frediction of Excellence in Work

There is a great variety in the ways different authors
operationalize excellence in work. Operationalizations
can be: recognition as geniuses having revolutionary
impactin their fields, moreorless distinguished awards
persons have wonfor their work, ratings of the persons’
work by experts in the field, number of publications,
patents, or exhibitions,etc.

Oneof the ways to find out about the determinants of
excellence in workis the analysis of the biographies of
eminentpersons. Thefirst study of this type is Sir Francis
Galton’s famous work on “hereditary genius” (1869). In
the biographies of highly renowned representatives of
various fie.ds who he had selected with the help of

popular directories, he found three commonelements:
Capacity, zeal and the power of hard work. His study
on eminentscientists (1874) led to the conclusion that
“these people were endowed with superiorintellectual
ability, tremendous energy, good physical health, a
sense of independence and purposefulness, and excep-
tional dedication to their fields of productivity”, as
Tannenbaum (1986, p. 27) summarizes.
Half a centurylater, informationontheearly develop-

mentof 300 famouspersons from the past 450 years who
had made outstanding contributions to their cultures
were examined under the directorship of Catherine
Cox (1926) as part of Lewis Terman’s genetic stud-
ies of genius. The sample included Byron, Cromwell,
Darwin, Kant, Luther, Michelangelo, Mozart, Newton,
and Robespierre. From the information given in the
biographies, estimates were madeasto the persons’ IQs
and more than sixty other personal traits. Within her
sample, Cox compared a subgroupof the mostcreative
subjects with the total group. Theintelligence ratings
assigned to the persons in the total sample were high:
For the subgroup of eminent philosophers the average
IQ estimate in childhood was 173, for the scientists 164,
for the statesmen 159, andfor the soldiers 133. However,
the estimated IQ did not differentiate between high and
exceptionally high achievement. Cox concluded from
her data that with high intelligence given,it depends
on the individual’s degree of persistence of motives
and effort whether the highest level of accomplishment
will be achieved or not. Other features that she found
particularly characteristic for the 100 leading geniuses
in her sample were confidence in their abilities, and
Strength of character. Subsequently, several authors
selected persons from Cox’s sample for their own
research (e.g., McCurdy, 1957) or re-evaluated the Cox
data (Simonton, 1984; Walbergetal., 1978).

Twenty-five years after the Cox study Anne Roe
(1951a, 1951b, 1952a, 1952b, 1953) selected, on the basis
of nominationby panels of experts in eachfield, 64 of the
most eminent living American scientists: 20 biologists,
22 physicists, and 22 social scientists (psychologists
and anthropologists). They had “received a staggering
number of honorary degrees, prizes and other awards”
(Roe, 1952a, p. 21). She examined them comprehen-
sively by interviews and tests. Although there were
marked group differences between the natural scientists
and the socialscientists, as well as between the biologists
and the physicists, certain commonpatterns did appear
in the group as a whole.
The scientists typically came from middle and upper

middle class families. Fifty-three percent of the indi-
viduals were the sons of professionals, another 19%
the sons of businessmen. Learning for its own sake
was highly valued in their families. As to their early
extracurricular interests no commonpatternacross fields
showed up but there were rather typical configurations
for each of the three groups. The final vocational
decision was only madeat juniororseniorcollege level,
mostly after the first personal contact with research.
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The intelligence level of the eminent scientists—as

measured at the time of the study—was very high,

the average scores in verbal and quantitative tests

equaling an IQ of approximately 160. Furthermore,

the interviews revealed that one of the features all

64 eminent scientists had in common wasthe “driving

absorption in their work” (Roe, 1952a, p. 25).
MacKinnon (1960, 1978) conducted a series of both

retrospective and cross-sectional studies on creative

architects, engineers, industrial researchers, mathema-

ticians, physical scientists, and writers nominated by

experts in the fields. Apart from features that were

characteristic to each of the respective groups, he found

the following traits common amongthehighly effective

personsin all of these fields: openness to experience,

independence in goal-setting and high tolerance of
frustration on the wayto creative solutions.

Goertzel and Goertzel (1962) and Goertzel et al.
(1978) examined the biographies of 314 eminent per-
sonalities of the twentieth century. In their analyses they

laid the stress on environmental rather than individual
factors. Their results confirmed many of the previous
findings. In contrast to other authors, however, they
found that 85% of the eminent persons came from
disturbed homes. Nevertheless, parents—as well as
other mentors—seemed to play a significant role in
evoking the children’s and adolescents’ motivation to

achieve.
Walberg et al. (1981) asked biographers working for

the Encyclopedia Britannica to rate the presence or
absence of traits in the childhood of those persons
from Cox’s sample whose biographies the authors had
written. According to the ratings, the most distinc-

tive trait common to 97% of the 221 eminent men
wasintelligence; they also had superior communicative

skills. Eighty-two percent were permitted by their

parents to explore environments on their own. Eighty

percent were very successful in school.
Simonton (1984, 1987) re-analyzed the Cox and the

Goertzel family data. According to his findings, the

eminent persons camefrom intellectually and culturally

stimulating homes; they acquired numerous demanding
hobbies and were omnivorous readers. In their later
educational and professional careers they displayed an

immense productivity. Simonton also gathered evidence

that “intelligence is the single best personological pre-

dictor of leadership in general” (1988, p. 399). Forall

subgroups of eminent persons except for “celebrities”

(including athletes, businessmen, editors, and perform-

ers) he found an inverted U-shapedcurveforthe relation

between the attained educational level and eminence.

A series of retrospective studies on living persons who,

before age 40, had attained high distinctions as concert

pianists (n = 21), sculptors (n = 20), swimmers (n =

21), tennis-players (n = 18), research mathematicians

(n = 20), and research neurologists (n = 20) has been

carried out under the directorship of Benjamin Bloom

(1985). Interviews with the individuals and their parents

revealed a number of communalities over the six groups
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of exceptional achievers. The majority of their parents
placed high value on achievement, success, and persis-

tence at work. The parents can be described as child-

oriented. They encouraged and supported the interests
their children pursued and were willing to devote time,
resources and energy to provide the best conditions for
the developmentof their children’s talents. They viewed
their children as gifted and expected hard work and high
attainments from them. In terms of parental interests
and activities the climates were favorable: The parents of
the swimmers and tennis-players were interested in ath-
letics (Kalinowski, 1985; Monsaas, 1985); in the homes

of the concert pianists music played an importantpart
(Sosniak, 1985a); there was a certain emphasis on the
arts in the sculptor’s homes (Sloane & Sosniak, 1985);
the parents of the mathematicians and neurologists had
themselvesattained high levels of education and offered
a wide rangeofintellectual stimulation to their children
(Gustin, 1985; Sosniak, 1985b).
The children can be characterizedas ratherself-guided

and independentin their interests and activities; they
had soon becomehighly self-confident with respect to
their abilities. In their adolescence they were strongly
motivated to learn, to practice and to improve upontheir
accomplishments. The academic recordsof the pianists,
sculptors and athletes were inconspicuous; those of the
research neurologists were very good butnot necessarily
brilliant; most of the research mathematicians had
attained excellent results both in high school and in
higher education.

Several retrospective studies comparing exceptional
managers with average managers yielded fairly con-
sistent results as to the predictors of outstanding
managerial achievement: superior cognitive abilities,
high interpersonalskills, vigorous need of achievement,
and strong self-confidence (Cascio, 1987; Klemp &
McClelland, 1986).
While the studies mentioned so far were designed as

retrospective analyses, other studies started with more
or less selected samples of children or adolescents
which were followed up in their careers until later life
achievement could be measured.
The most famous longitudinal study of this kind

covering a wholelife span is the one by Lewis Terman.
Hestarted it in 1922 on a sample of 1528 6—12-year-old
children with an IQ of at least 140 (Terman, 1925).
For the 800 males in his sample (only a minority of
the women had gone out for professional careers at
that time) he found impressive records of adult life
achievement: “By 1950, ... they had published 67
books, ... more than 1,400 scientific, technical, and
professional articles; over 200 short stories, novelettes,

and plays . . . They had also authored more than 150
patents . . . Of the scientists, 47 are listed in the 1949
edition of American Men of Science. Nearly all of these
numbers are from 10 to 20 or 30 times as large as would
be found for 800 men of corresponding age picked at

random in the general population” (Terman, 1965, p.

12). According to Termanthese figures prove thattests
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of generalintelligence, given at school age, “tell a great
deal about the ability to achieve either presently or 30
years hence” (1965, p. 13).
However, comparing the 150 most successful and

the 15least successful men in his sample, Terman
found that “the less successful subjects do not differ
to any extent in intelligence as measured by tests” and
concludedthat “notable achievementcalls for more than
a high order of intelligence”. Some personality factors
turned .ut to be “extremely important determiners
of achievement”. The most and the least successful
subgroupsdiffered to the greatest extent with respect to
“persistence in the accomplishmentof ends, integration
toward voals, self-confidence, and freedom from inferi-
ority feelings” (Terman & Oden, 1959, p. 148).

In a «lifferent approach, Feldman (1984) compared
the careers of the subgroup of twenty-six persons from
Terman’s sample who,before age 12, had scored above
180 in the intelligence test with the careers of a control
group of twenty-six persons drawn at random from the
same sample. For the men in both groups he found a
“consistently high degree of professional achievement”:
there was “a small numberof distinguished men in the
above-10 IQ group” but not in the control group (p.
520). In the female higher IQ group, there was much
more evidence of professional involvement than in the
female lower IQ group but no outstanding career was
found ir either of the female subgroups. The author
summarizes: “In terms of professional achievement,
then, th: men as well as the women seemed to gain
some margin of benefit from the extra IQ points . . .”
But “the overall impression is one of lower achievement
than the traditional view of IQ would have predicted for
both groups” (p. 520).
Tomlinson-Keasey and Little (1990) factor-analyzed,

in Terman’s set of data, parent and teachertrait ratings
from the year 1922,characteristics of the family of origin
retrospectively given by the subjects, and variables of
adult accomplishment, and they represented the rela-
tions in a path model. Of all the “early” predictors the
factor “parental education” showedthe highest correla-
tions with the criterion factors “educational attainment”
(0.26) and “occupational achievement”(0.13).

In a combined prospective and retrospective study
Trost and Sieglen (1992) selected, from a nationally
representative sample of 9000 graduates from secondary
school in 1973, 166 adults who have been exceptionally
successful as scientists, engineers, or businessmen. The
greatest differences between the top group and the
representative group, at school age, were problem-
solving ability and motivation, initiative and leadership,
search for knowledge, direction towards activity and
independence at home,school record, and performance
in the quantitative part of a scholastic aptitudetest.
Torrance (1988) also conducted longitudinal studies

on unsel:cted groups. He operationalized “creative
adult achievement” in various, however less exclusive
ways, than the researchers who focused their attention
on eminent persons. One of the criteria he used was

“quantity of publicly recognized and acknowledged
creative achievements”, another was “quality of creative
achievements” on the basis of quality ratings by three
judges of what subjects had identified as their most
creative achievements (p. 58). On a sample of 254
high school seniors who had taken the Torrance Tests
of Creative Thinking, two intelligence tests and a
school-based achievementtest in 1959 and were followed
up until 1979, Torrance (1988) obtained correlations of
0.32 and 0.36 for the total score in the creut.vity test
battery, of 0.21 and 0.38 for the total intelligence score,
and of 0.27 and 0.47for the total achievementtest score
with the quantitative and the qualitative criteria of adult
creative achievement respectively. On another sample
of 211 subjects tested at elementary school level and
followed up for 22 years, Torrance(1988) found validity
coefficients of 0.46 for the total creativity score with
respect to the quantitative criterion and of 0.58 with
respect to the qualitative criterion of achievement.

Empirical findings as to the predictability of job
success in general (i.e., not only in view of excel-
lence) complete the picture. They indicate that “general
intelligence”is the best single predictor; for managers
and professionals the predictive validity of intelligence
measures is higher (with coefficients of about 0.30)
than for semi-skilled or unskilled workers (Ghiselli,
1966, 1973). The correlation between college grade
point average and job success is considerably lower;
the coefficients typically range between 0.10 and 0.30
(Hoyt, 1965; Klitgaard, 1985; McClelland, 1973; Reilly
& Chao, 1982).
Amongthe noncognitive variables, biographical data

on past attainments in particular areas tend to be the
best predictors of similar attainments in adult life, the
validity coefficients being about 0.30 (Hunter & Hunter,
1984; Taylor & Ellison, 1967). The predictive validity
of interests measured by questionnaires is lower, the
respective values ranging from around 0.20 or below
(Hunter & Hunter, 1984). The relation between general
personality traits as they are assessed by personality
inventories and measures of job success seems to be
rather weak (Ghiselli, 1973; Klitgaard, 1985; see also
Rutter, 1989).

Summary and Conclusions

Whatare, then, the characteristics which can be assessed
at earlier stages of a person’s life and contribute to the
prediction of excellence at later stages?

In the first place, the results of all pertinent research
clearly show that there is no such thing as the one
exclusive predictorof outstanding achievement. Instead,
excellent performanceis the product of a highly com-
plex intra-individual interaction of a variety of traits
(cognitive and noncognitive abilities, motivational and
emotional attributes, further personality variables) as
well as of an interaction between these individual
traits and environmental factors (influences of family,
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peers, school, university, extracurricular experiences,

the media, etc.). The prevailing conceptions of gifted-

ness as they are proposed, for instance, by Feldhusen

(1986), Gagné (1985), Heller (1989), Monks et al.

(1986), and Tannenbaum (1986) emphasize these inter-

actions and thusare in line with the findings reported in

this chapter.
Secondly, there is hardly any single predictor that

accounts for more than 30%of the variance in anycri-

terion of achievementif predictors andcriteria are meas-

ured in longitudinal studies. And, in cross-validation

studies, even optimal combinations of several predic-

tors rarely explain more than 50% of the variance in

later achievement. These statements hold true for the

predictability of the total range of achievements, within

the range of extraordinary performance, the expecta-

tions with regard to the degree of predictability have

to be even lower because of the special methodological

problems mentioned at the beginning of this chapter.

It is therefore safe to say that even by using the best

predictors available (both individual and environmental)

and combining them in the most appropriate way,less

than half of “what makes excellence” can be accounted

for.
Within these limits, though, certain variables have

fairly consistently proved to be more predictive than

others.
For a large numberof areas of excellence, intelligence

and other cognitive abilities are the most important

single predictors. This is particularly true for out-

standing performance in school, in higher education,

in vocational training, in the professions, in business,

and in all fields of scientific research: “It appears that

individuals who end up known in history as highly

productive achievers in those fields requiring extensive

formal schoolingare likely to have an IQ of at least 145”

(Albert & Runco, 1986, p. 349). Otherabilities, ¢.g.,

psychomotor, perceptual and social abilities, hold the

highest rank positions as predictors of exceptional per-

formancein sports,in the fine arts and the performing

arts, in music, and in someareasof leadership. Abilities

assessed by tests are better predictors thanabilities rated

by parents or teachers. Whenever the accomplishment

of something novel is the criterion, creativity is an

important additional predictor. However,a fairly high,

though not exceptional level of intelligence is also

necessary for high degrees of creative achievement

(Barron, 1969; Cattell, 1963; Roe, 1952b).

While the predictive value of specific abilities can

be different, depending on the particular domain of

achievement, some motivational, affective, and environ-

mental characteristics are obviously relevant predictors

acrossfields.
Aside from ability variables, probably the most

powerful predictor of excellence is a high and task-

oriented motivation. Its importance has been confirmed

in practically all studies searching for the determinants

of outstanding achievement. Aspects of it are the

willingness to work hard and persistently on things that
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are of particular interest to the individual, perseverance

in the face of obstacles, a high level of aspiration,

competitiveness, and ambition: the “desire to excel

at performances in which the person has his

chief interest” (Cox, 1926, p. 173). High motivation

without high abilities will not bring about extraordinary

accomplishments;inversely, even persons endowed with

maximum abilities but who lack “task commitment”

(Renzulli, 1986) will never excel.
Thelink connecting abilities and motivation seemsto

be the individual’s self-concept. It is a set of perceptions

and evaluations of one’s owntraits. Persons character-

ized by outstanding accomplishments were, as a rule,

quite aware oftheir extraordinary capabilities at the time

of their childhood and adolescence. As a consequence,

their self-confidence was boosted which encouraged

them to set their stakes higher and improve their

achievements. Thus self-confidence is another relevant

predictor of excellence.
Persons wholater excel in their educational records,

their extracurricular achievements or their vocational

accomplishments differ from their peers in childhood

and adolescence with regard to some further personality

traits. One of them is independence, both emotionally

andintellectually. They are moreself-directed in setting

their goals and in choosing the objects of their activities

and the problems they are going to tackle; they are

more willing to work alone and to accept responsibility

for their products. A tendency toward non-conformity,

unconventionality, even radicality of thinking goes along

with this independence.
However, the predictive validity of these personality

traits as they are assessed by interviews or questionnaires

is not very high.
Interests as measured by inventories can make a

useful contribution to the prediction of outstanding

achievement. They are obviously domain-specific pre-

dictors; in general, the predictive validity of interests is
considerably lower than the validity of abilities.

Lastly, there are some aspects of home environment

that can serve as predictors of excellent achievement,
not just by themselves but rather as “catalysts” (Gagne,

1985) helping potentials to become manifest and abilities

to develop. One relevant aspect is the parents’ value

system: Positive attitudes toward learning,practice, and

achievement in general shape and foster the children’s

achievement motivation. A second aspectis stimulation

in that the children are exposed to a variety of experi-

ences—e.g., by frequentdiscussions, shared hobbies and

other leisure time activities—that are incentives for the

children to discover and develop their own interests and

abilities. A third aspect is relative freedom left to the

children to pursue their interests. The fourth relevant

aspectis the parents’ support of the children with respect

to the developmentof their abilities. In the course of

adolescence and thereafter, the importance of the home

environment diminishes whereas the influence of role

models outside home increases. It has to be pointed

out that virtually all of the research data leading to
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these conclusions were obtained in retrospect. The
contribution of information on home environment to
the prediction of excellence in longitudinal studies
is presumably very modest, for two reasons: Home
environment is a moderator rather than a genuine
predictor variable; and it is difficult to assess reliable
indices ofthe situational factors mentioned above.
There is a group of predictors that might be called

“second-order predictors” because they are, in a way,
predictors as well as (early) criteria of achievement:
performance in school and in higher education and
extracurticular accomplishments during all stages of
education. Quite naturally, past achievement is the
best predictor of similar future achievement. This is
whyteacher ratings of classroom performance are good
predictors of school grades, school grades are good
predictors of college grades, early accomplishmentsin
the arts, in sports or in music are good predictors of
later accomplishments in these areas, etc., especially
in the upper part of the achievement continuum. Yet,
wheneverthe prediction of outstanding achievementis
attempted before the first accomplishments in a closely
corresponding area can be observed, it is necessary
to have tecourse to the individual and environmental
predictor; discussed above.

An Outlook

Much has been done to uncover the predictors of
excellenct: since Galton set out to study geniuses more
than a cer:tury ago. Muchstill remains to be done. Most.
of the knc-wledge about this issue that has been accumu-
lated so far stems from retrospective studies. The few
longitudinal studies that have been carried out started
with very narrowsetsof virtual predictor data. Thereis
an urgent need for more long-term longitudinal studies
Starting with large unselected samples and assessing a
broad spe::trum of predictorvariables; or,if the samples
of the prospective studies are already highly selected, at
least unse|ected control groups ought to be included.
There is also a need for better instruments of assess-

ment: Complex tests of cognitive abilities with high
ceilings, i.e., discriminative power in the area of high
performance, ought to be developed. Mostof the tests
presently used in studies on giftedness are based on
concepts that were developed during the first four
decades of our century whenlittle was known about
the specific: ways of information processing and problem-
solving in the headsof the highly gifted. Furthermore,
better instruments are neededin orderto assess the moti-
vational, <.ffective and environmentalvariables that have
proved to »e essential for outstanding performance.

Finally, more use should be made of methods of
modeling the complex interactions of predictors and of
their relations with the criteria of outstanding achieve-
ment whic 1 have been developed during the last three
decades, such as structural models using path diagrams
(e.g., Joerskog, 1979). Only very few researchers have

applied such models to the analysis of longitudinal data
on the predictability of extraordinary achievement so
far.
More longitudinal studies, better instruments of

assessment and the use of more complex models for
the analysis of longitudinal data could contribute to
a better prediction of excellence in school, university,
and work. A better understanding of the predictability
of outstanding achievementis a precondition to more
effective methods for identifying and nurturing individ-
uals with an extremely high potential.
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Introduction

Other chapters in this book relate to research and
practices in identification, program provision, curricu-
lum applications, and other aspects of serving gifted
children. This chapter explores the role of theory in
education for the gifted. The following questions guide
this exploration: Why does gifted education need a
theory? What is a theory? What theories are extant
for educz.tion of the gifted? What are the key questions
or issues that a theory for education of the gifted must
answer? What criteria might be used to analyze or
develop ii theory for education of the gifted? What
is the relationship of theory to research and practice?
What should be the scope and scale of a theory for
gifted education? Should a theoryfor gifted education be
focused onintelligence, giftedness, or creativity? What
are the contextual influences on theory development?
How might the various theories be unified? Finally, what
are the implications of theory for practice?

WhyDoes Gifted Education Need a Theory?

Much eriphasis has been placed on the provision
of qualitatively different educational experiences for
gifted children. Yet Busse and Mansfield (1980, p.
132) des: ribed programs for the gifted as “little more
than patchwork collections of random practices and
activities”, a statementstill true today. In light of major
cuts in finding to gifted programs, particularly during
the recent world-wide economic recession, special
provisions based on qualitatively differentiated curricula
and services for gifted children must bejustified for their
very survival. Without such justification, the gifted child
movemeit may be doomed.

Accorcling to Gowan (1979), gifted children can only
be given jualitatively different educational programs on
the basis. of “differential cognitive structures that are

functional in gifted and in gifted alone” (Gowan,cited
in LeRoseet al., 1979, p. 478). This statement suggests
that research is needed to ascertain whether the gifted
truly have different cognitive structures and ways of
thinking. Although useful research efforts have been
carried out to this end (e.g., Borkowski & Peck, 1986;
Davidson, 1986; Rabinowitz & Glaser, 1985; Rogers,
1986) research aloneis not sufficient. Because research
in gifted education all too often has dealt with small
issues in a piecemeal approach, it has not portrayed
the whole picture. Although important meta-analyses of
major research questions such as effects of grouping or
acceleration on the gifted have been carried out (e.g., |
Kulik & Kulik, 1992; Rogers, 1992), researchers in this
field have thus far failed to provide a coherent picture;
hence, they have been unable to offer justification
for many practices currently espoused as particular
to the gifted. Even the landmark work by Shore,
Cornell, Robinson, and Ward (1991) only provides
answers about whether research has been found to
justify specific practices. Justification of qualitatively
different programmingandpractices for gifted children
is built on shifting sands due to a lack of coherent
theory. Without theory, the “so what” of research
doesn’t becomeintegrated into a cogent whole.
Theory provides the big picture for researchers and

practitioners by illuminating the context needed for
transcending the important but scattershot empirical
findings upon which researchers necessarily focus. In a
similar fashion, theory can unite the bits and pieces of
fragmented practices that characterize the field. Theory
is also needed to (a) provide a research heuristic; (b)
explain the underlying reasons that gifted children
might have different cognitive structures; (c) offer
suggestions for identification; (d) provide a base for
qualitatively distinctive educational experiences; and (e)
explain the complex cultural, social, emotional, physical,
perceptual, and intuitive relationships that underlie the
distinctive nature of the gifted child.
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The need for theory development in the field of

gifted education has been well-documented (Borland,

1989; Cohen, 1985; Feldman, 1982; Gowan, 1977;

Horowitz, 1987, 1992; Horowitz & O’Brien, 1985; Le

Rose et al., 1979; Passow, 1983, 1986; Renzulli, 1980;

Ronvic, 1989; Shore & Dover, 1987; Shore, Cornell,

Robinson, & Ward, 1991; Sisk, 1980; Sternberg &

Davidson, 1986; VanTassel-Baska, 1988; Ward, 1961,

1962, 1986). Although Ward (1986) has been calling
for conceptual analysis and theory developmentfor the
field since the early 1950s, very little was written in this
area until 1983 when Frames of Mind, the breakthrough

work of Gardner, was published. The exceptions are
the pioneering efforts by Ward (1961) and those of
Gowan (1972, 1974). These works, and seeds in the
writings of Feldman (1980), Gruber (1981, 1982), Jellen
and Verduin (1986), and Sternberg (1981, 1985, 1986),

may have catalyzed theory developmentin thefield, or
perhaps it was the recognition by curriculum experts
such as Maker, Passow and VanTassel-Baska that a
theoretical base was necessary. Despite the importance
of theory development,

One of the least discussed but most glaring holes
in gifted and talented education is the lack of theory.
No overarching theoretical framework exists for the
development of gifted and talented programs. The
absenceof a theoretical base makes the development
of gifted and talented programs a vulnerable and
shaky proposition at best. Without such a framework,
a specific gifted program may showlittle relationship
between a given curriculum and the developmentof
intelligence (Fetterman, 1988, pp. 62-63).

A theory for differentiated education of the gifted is
like a beautiful necklace—each link, each pearl and
jewel must be crafted into an elegant whole which will
be of immense value to the field. Each golden link of
the necklace represents an aspect to be explained by
theory. The jewels, like proverbial gems of wisdom,are
research efforts; the pearls are the pearls of practice.
While each pearl or jewel has intrinsic value, its value
is immeasurably enhanced whenitis linked with others,
becoming an exquisite whole.

Whatis a Theory?

A theory is a unified explanation for complex, observed
phenomenathat systematically describes the underly-
ing relationships or principles of those phenomena
(Castetter & Heisler, 1980). A description of surface
characteristics and their logical extension or applica-
tion—for example, the characteristics of the gifted
child such as the ability to generalize, related to the
type of curriculum to be provided—is not sufficient to
be a theory. This is because the underlying structures
and their relationships must be uncovered: the reasons
behind both the characteristics and the curriculum.
The purpose of theory is to summarize and order
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extant knowledge; to provide provisional explanations

for observed events by showing the variables and how

they relate to each other, allowing prediction of yet
unobserved events; and to stimulate development of
new knowledge by offering leads for inquiry (Ary et
al., 1990). It should allow going “beyond the present
data both retrospectively and prospectively” (Bruner,
1973, p. 221). This means that a theory should account
for research data already collected, and provide a source
for formulating hypotheses, organizing research, and
predicting results.
A theory can be as narrow as a personal explanation

for dealing with information and events in the world,
for example, a little child’s “theory” that chipmunks
enter the record player when the speedis switched from
33 to 45 rpm. More commonly, however, a theory is
considered to be a way of organizing existing multiple
phenomena, and of generating predictions that can be
empirically tested.
A broad theory will necessarily be complex, a narrow

one should havethe quality of simplicity. In both cases,
a theory should be characterized by elegance, in that
the parts and pieces fit the events and “hang together”
in a clear, esthetically satisfying way. Difficulties with
broad theories include understanding their complexity,
communicating their essence to others, and applying
them to specific events. A problem with narrow theories
related to giftednessis that they accountfor only a small
fraction of the complexities of human behavior. An
importantissue is whether prediction can be made on the
specific level or only on the general level. For example,
a theory of giftedness that describes the importantrole
of responsive parenting, such as that of Clark (1992),
could be applied to the developmentofgifted children
in general, but probably notto a particular child.

Theories are evolving explanations created by the
mind. “Scientific theories like humans are dynamic
Organic systems that must grow and change as new
information and newinsights arise” (Sigel, Brodzinsky,
& Golinkoff, 1981, p. xiii). The same applies to theories
of human behavior and learning. Piaget (1971) noted
that “the organism only succeeds in preserving its
form through a continuous flow of exchanges with
the environment” (p. 350). If a theory is considered
to be analogous to an organic structure, that theory ©
must adapt to new elementsor data in its environment
in order to preserve its organization. In short, a theory
mustassimilate discordant data and be modified to deal
with the discrepancies—a process of adaptation and
reorganization. New pearls or jewels can be linked into
the theory necklace, or old ones can be removed or

_teplaced. A theory, therefore, must have both stability
and flexibility, both a stable framework and the capacity
to be modified to deal with elements that do notfit. In
essence, a theory can belikened to a structure (Piaget,
1970) characterized by:

(1) Wholeness—Theprinciples of the theoryallfit
together into a coherent, logical whole.

(2) Self-regulation or maintenance—Theprinciples



and boundaries of the theory are firm andclear, pro-
viding a framework for integrating new data and giving
stability to the whole.

(3) Transformation—Aspects of the theory change to
accommc-date discordant data.

This notion of theory as an evolving structure can be
observed in several recent theories that are applicable
to gifted education, such as those of Clark, Gardner,
Sternberg, or Tannenbaum. These theories have been
developecl over time as the proponent of a particular
framework evolves and transformshis or her own point
of view. Little by little, the pieces are put together,
usually within a rough or partial structure first, and
then by idding on and changing elements and areas
of focus. “or example, Sternberg’s first theory framing
in 1981 dealt with only the componential aspect of his
triarchic theory. The contextual and experiental aspects
were added severalyears later as he struggled to account
for other ispects of intelligent behavior.

Models. on the other hand, “are not modified as
empirical Jata are accumulated; they are either retained
if the dati confirm them or abandonedif the data do
not confirm them” (Ary et al., 1990, p. 17). A model
is a “conceptual analogue generally of a physical or
mathematical nature which is used to suggest research”
(Marx, 166, p. 4, cited in Ary et al., 1990, p. 16). A
modelcould also be used as a heuristic for appropriate
practice, such as Williams’ Cognitive—Affective Interac-
tion Model (1986). Models aid understanding by provid-
ing simplified representations of complex phenomena.
Althoush a major distinction between a model and

a theory is modifiability, when a theory can no longer
explain a wide range of data, it may be overthrown.
A new theory founded on different explanations may
be constructed, possibly leading to paradigm change.
Referring to the necklace metaphor, the links of the
theory necklace may be broken apart. Some of the
gems of research and pearls of practice may be elimi-
nated ancl new ones included. The whole may become
reconstru:ted as a very different necklace, or perhaps in
a different form altogether such as a new theorytiara.

Finally. a theory offers the possibility of transcend-
ence to a higher plane of understanding. By linking
together the multiple facets that must be considered
with explination, a theory offers a change in context to
a higher j:lane, as the principles underlying observable
phenomeria are provided. By describing the underlying
relationships, by relating the facts to each other, a whole
greater thn the sum of the parts is established.

In summary, a theoryis a construction of the mind that
provides :: heuristic for dealing with information. On a
granders::ale, a theory is a unified explanation for com-
plex phenomena, systematically describing the underly-
ing relationships and principles of what is observed in
behavior. It links together past research and practice
and provides a basis for future efforts, transcending the
present context. It evolves to accommodate new data,
unless it .o longer can account for new data provided
through r::search and practice.

Differentiated Education

What Theories Do We Havein Gifted Education?

There are three groupsof current and past theories that
have implications for educating gifted children: theories
of intelligence, theories of giftedness, and theories of
creativity. This section briefly outlines theories being
used, or theories with potential for use, in the field. This
is not an exhaustivelist; rather, the theories highlighted
here are particularly relevant to the education of gifted
children. The nuances and implications of each theory
may be fully explored through the references provided
at the end of the chapter.

Theories ofIntelligence

Theories of intelligence deal with the ability to adapt
successfully to the environment andto solve problems
related to one’s particular setting. These theories have
been evolving in an interesting direction in recentyears.
Most early theories were primarily based on the results
of psychometric tests. More recent theories emphasize
multiple abilities and modes of information processing,
modified by cultural context (Sternberg, 1990). Another
new development is a movement beyond an emphasis
on mere adaptation to include a focus on modifying the
environment to meet the individual’s needs (Gardner,
1983; Sternberg, 1988). Six basic categories of intelli-

. gence theories focus on abilities that differentiate the
gifted from others: (a) specific, stable cognitive traits
characteristic of intellectual functioning; (b) factors or
underlying latent variables that explain individual dif-
ferences; (c) specific intellectual components, elemen-
tary information processes that operate on internal
representations of objects or symbols; (d) biological
explanations; (e) underlying cognitive structures that
develop as a result of interaction in the world to an
advanced or more extensive degree; and(f) social inter-
action and motivation theories that view intelligence as
developing through interchange with others, or through
the influence of motivational elements.

COGNITIVE TRAIT THEORIES OF INTELLIGENCE

Galton (1869, 1883) was the first modern theorist to
focus on giftedness. His theory of “the human faculty
and its development” is based on two general inherited
traits, the abundance of which makes oneintellectually
able. The first of these is sufficient energy, or a high
capacity for labor. The secondis sensitivity. The highly
able are more perceptive than their less-gifted peers,
taking in more sensory data which provides a broader
range of information. A broader information base, in
turn, providesa strongerbasis forintelligent action.

Binet’s conception of intelligence emphasizes the
importance of good judgment (Binet & Simon, 1916).
A person of good judgment showsinitiative, is practical,
and adapts well to varied circumstances. An intelligent
individual combines three essential strengths—direc-
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tion, adaptation, and control. A person with strength

of direction knows what tasks are important and how
to go about accomplishing them. Strength of adaptation
meansthe individual can effectively select and monitor
strategies while performing a task. Controlis the ability
to critique one’s own thoughts and behaviors, ensuring
that they are appropriate to the task. In addition, there
are two types of intelligence. The first, ideational
intelligence, is based on logical analysis and verbal
reasoning, and operates in the realm of words and
abstract ideas. The second, instinctive intelligence, is
based on intuitive feeling. Binet’s theory, expressed
through the Stanford-Binet intelligence test (Terman
& Merrill, 1973), has been very influential in selecting
intellectually gifted students for gifted programs and
SeIVICes.
Terman was more a researcher than a theorist, but

his Genetic Studies of Genius led to conceptions of
giftedness that had important influences on education.
These conceptions emerged from a longitudinal study of
almost 1500 gifted individuals (IQ 140+). For Terman,
intelligent people are effective abstract thinkers. They
tend to be physically superior, emotionally stable, and
trustworthy. They cultivate interests in a spontaneous
manner, and these interests are multi-faceted. In com-

parison with their less-able peers, the highly intelli-
gent are generally superior in mathematical reasoning,
reading, language usage, and mastery of the sciences,
literature, and the arts (Terman & Oden,1951).

Cattell (1971) conceived of fluid and crystallized intel-
ligences as subfactors of general intelligence, suggesting
that fluid abilities provide a basis for the development
of crystallized abilities. For instance, the fluid abilities
of general reasoning, association, and memoryskills
can combine, providing an individual with a strong
mechanical aptitude. The latter is part of a set of
crystallized aptitudes that have emerged over time
throughthe individual’s interests and efforts. In essence,
people of great talent have crystallized and focused
their fluid abilities upon particular fields of endeavor
or domains of interest. This theory drew attention to
the role of environmental context. Some programs in
gifted education emphasizefluid intelligences but ignore
the crystallization of those abilities through long-term
experience, effort, and interest in a particular domain.

A focus on the latter may be particularly beneficial to
children of exceptionalability.

FACTOR THEORIES OF INTELLIGENCE

Guilford’s (1967, 1977) Structure of the Intellect (SOI),
which Meeker (1969) effectively applied to the edu-
cation of the gifted, is a three-dimensional model
featuring a total of 120 possible intellectual abilities
derived through factor analysis. In the model, there
are five primary intellectual processes called operations.
These include memory, cognition, convergent thinking,
divergent thinking, and evaluation. There are four prim-
ary contentsofintelligence including semantic (language
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and speech), figural (imagery and visual-spatial abili-
ties), symbolic (representational mathematical, musical,
or coded thought), and behavioral (understanding the
self and others). There are also six products in order
of complexity from units to classes, relations, systems,
transformations, and implications. Guilford and Meeker
moved beyond the early IQ test emphases on memory
and cognition, broadening conceptions of intelligence
and giftedness. They did so by suggesting manydifferent
typesof intellectualabilities, and by portraying the gifted
as good problem solvers who excel in productive think-
ing, both convergent and divergent, and in evaluative
thinking.

COMPONENTIAL THEORIES OF INTELLIGENCE

Sternberg’s (1988, 1990) Triarchic TheoryofIntelligence
portrays integrative relationships among the following
subtheories:

(1) The componential subtheory relating intelli-
gence to the individual’s internal world—The mental
states or processes that underlie intelligent thought
include three types of information processing com-
ponents—metacomponents (higher-order executive
thought processes), performance components (lower-
order processes that serve as tools for the meta-
components), and knowledge-acquisition components
that enable the individual to learn how to do what
the metacomponents and performance components
eventually do.

(2) The contextual subtheory relating intelligence to
the external world of the individual—Theintelligence of
an individualis normally applied to one or moreof three
goals: (a) adaptation to an existing environment, (b)
shaping an environmentto better suit one’s needs, and
(c) selection of an environment with optimal conditions
for living and working.

(3) The experiential subtheory relating intelligence
to experience—Effectively dealing with novelty and
automatizing information processing are signs of intel-
ligence. An individual who can efficiently automatize
conserves mental resources that can be allocated to deal-
ing with novelty. Conversely, a person who effectively
deals with novelty can apply moreintellectual resources
to automatization.

Sternberg’s work has generated a great dealof interest
in the field. The triarchic theory promises an expanded
and more coherentbasis for identification and program
development.

BIOLOGICAL THEORIES OF INTELLIGENCE

Gardner (1983), in his theory of multiple intelligences,
claims that a collection of biologically-based intelli-
gences makeupthe overall intelligence of an individual.
An intelligence is defined as “an ability or set of
abilities that permits an individual to solve problems or
fashion products that are of consequencein a particular
cultural setting” (Walters & Gardner, 1986, p. 165).



These intelligences are: (a) linguistic (reading, writing,
listening, and talking skills), (b) logical-mathematical
(computing, deriving proofs), (c) spatial-visual (dis-
cerning orientation in space), (d) musical, (e) bodily-
kinesthetic, (f) interpersonal (understanding others),
and (g) intrapersonal (understanding the self). Each
intelligetice develops and can be enhanced. Each has
its own locus in the brain, its own symbol system, and
its own transmittable cultural history. Each intelligence
is universal to the humanspecies, but is reinforced by
the degrce to whichit is valued by a culture.
Each of these intelligences is a separate system,

distinct {rom the others. Although independent of each
other, they interact to produce solutions to problems,
or to create products that are of value in a particular
cultural milieu. Crystallizing experiences play a role in
the man:festation of intelligence. An experience can
be crystullizing if it involves remarkable and memo-
rable coxitact between a person with unusual talent or
potential, and the materials of the field or domain in
which the talent will be used. The notion of multiple
intelligences has expanded conceptionsof giftedness by
emphasi:ing that intelligence can manifest in alternative
modes of thought.

Eysen«k’s (1988) Psychophysiological Theory of Cog-
nition is a radical departure from most theories of
intelligerice and is based on extensive research with
average evoked potentials and reaction-time experi-
ments. Ey combining information processing notions
within a biological framework, Eysenck relates levels
of intelligence to the speed of error-free information
processing. Perceptual channels and musculature sup-
port the necessary mental speed anderror checking.

STRUCTJRAL-DEVELOPMENTAL THEORIES OF
INTELLIGENCE

Piaget’s (1977, 1980) constructivist-developmental the-
ory portrays intelligence as adaptation. Intelligence
develops through the interaction of the child with
the environment as a result of the child’s actions
(both mental and physical) and reflections on those
actions using the mechanism of reflective abstraction.
The individual evolves through distinct levels or stages
of orgariization over time, actively assimilating and
accomm¢dating aspects that relate to its idiosyncratic
organization. The individual develops to higher levels
of organization through the mechanism of equilibration,
a balancing process in which elements that do notfit
the knowing structures are accommodated by modifying
those structures (Piaget, 1977). Developmentis based on
conflicts, disturbances or gaps that provide the impetus
for reorganization. Thus, the organism adapts to the
environment by modifying itself. In the process of
reflective. abstraction, the individual constructs rela-

tionships not inherent in the elements it is putting
together. This represents a discontinuity with what
was before. Each equilibration leads toward higher
and broader levels of understanding. Related to gifted
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education, giftedness may involve higher Stages beyond
formal operational thought,faster or perhaps somewhat
different movementthrough the stages, or a difference
in the construction of the structures (Cohen, 1985).

Feuerstein’s (1980) Instrumental Enrichment Model
focuses on the nature of retarded learners but it could
be useful in identifying and serving the gifted. According
to Feuerstein, intelligence is dynamic and modifiable,
not static. The intelligent person is able to effectively
gather needed information and to use that informa-
tion to express solutions to problems, or to generate
new information. Direct intervention in an individual’s
cognitive development through the mediation of a
caring adult is needed to optimize the effectiveness
and efficiency of that development. Throughthe benefit
of such mediation the individual becomes more open
to experience and more adaptable to newsituations.
Feuerstein proposes that several basic skills underlie
learning.

SOCIAL INTERACTION AND MOTIVATION
THEORIES

Social interaction theories portray intelligence as devel-
oping through interaction with others (Sigel, 1981;
Youniss, 1981). Social growth and cognitive growth have
a reciprocal relationship, and cognition is framed by
social understanding. The recent debate about coopera-
tive learning for the gifted, as well as the role of
parents in metacognitive and cognitive development
would be enriched by understandings of the role of
social interaction in intellectual development.

Several theories attempt to explain motivation. Com-
petence Motivation Theory focuses on humansasbio-
logically motivated to master tasks in their environment
in order to feel competent without external rewards
(White, 1959). Bandura’s (1982) Theoryof Self-Efficacy
looks at people’s perceptions of their own success,
suggesting that the highly able feel capable of succeeding
at a task, and believe that their skill level is increasing.
Cohen (1989) focusesonintrinsic interest as motivating.
The individual attempts to answer profound questions
through intense, long-term interests, which motivate

the type of active, energetic involvements characteristic
of gifted children. Weiner (1985) suggests Attribution
Theory as the basis for motivation. Individuals attrib-
ute success or failure to luck, effort, or ability, and
their perception determines how they will approach a
new task. Csikszentmihalyi (1990) claims that humans,
through deep involvements that stretch their capacities,
experience a state of “Flow” that is profoundly pleas-
urable and motivating. Jenkins-Friedman and Tollefson
(1992) have created a model that combines social
interaction, cognitive, and motivation theories among
others to explain the resiliency factor critical to full
developmentoftalents. These theories that focus on the
non-intellective factors would be particularly important
in counseling, and in dealing with underachieving gifted
students.
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Theories and Models of Giftedness

These theories all have direct applications to the iden-

tification and/or provision of curriculum and programs

for gifted students. Some focus on particular aspects

of education for the gifted while others are broader

in scope.
Ward’s (1961, 1980) Differential Education for the

Gifted is a theory of curriculum differentiation. In a

series of propositions, Ward highlights the need for a

differential theory that recognizes gifted individuals as

different from their non-gifted peers in their capacities
for learning. The gifted are faster, more accurate, and

more independentof thought. Their capacity for abstract
thoughtis superior, and theyare intrinsically motivated
to a high degree.
Ward’s theoretical framework implies a number of

curricular adaptations to meet the needs of the gifted
learnerincluding flexible program planning based on the
nature of the individual; and emphaseson intellectual
activity, high expectations, philosophical mindedness,
the development of a scientific disposition, mastery
of an extensive knowledge base, personal adjustment,
social adjustment, character development, and teaching
students howto learn.
Based on the workof Polish psychologist, Dabrowski,

Piechowski(1979, 1986) theorizes that extremesensitiv-
ity or overexcitability indicates potential for high levels
of development, particularly for self-actualization and
moral vigor. Five dimensions of psychic life provide
the basis for development from lowerto higherlevels.
These are (a) psychomotor(energetic restlessness), (b)
sensual, (openness to the world), (c) intellectual (love
of ideas and a quest for knowledge), (d) imaginational
(vivid imagery and rich association), and (d) emotional
(a wide range of feelings and compassion).

In Piechowski’s theory, there are five levels of per-
sonality development from lowest to highest: Level
(1) self-centered; Level (2) inner fragmentation and
conforming to expectations of others; Level (3) vul-
nerable autonomy; Level (4) self-actualization, and
Level (5) universal compassion and self-sacrifice. By
considering personality characteristics that are beyond
the scope of intelligence tests, Piechowski provides a
rationale for scrutinizing identification procedures for
the gifted from a wide-angle perspective.

Jellen and Verduin’s (1986) Taxonomical Approach
to Differential Education for the Gifted portrays gift-
edness as the confluence of three primary compo-
nents—cognition (intelligence and imagination), affect
(empathy and sensitivity), and conation (interest and
motivation). Gifted individuals may develop a strong
sense of values along with powerful specific aptitudes
and talents. They may also develop generalintellectual
abilities such as personal and social knowledge and
expertise, moral knowledge, or philosophical-histori-
cal knowledge. The gifted are excellent knowledge

producers, and they are generally more cooperative,
rational, and socially responsible than their less-able
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peers. Jellen and Verduin provide useful suggestions for

curriculum development.
Clark’s (1986, 1992) Integrative Education Model

synthesizes recent findings from brain research, the

new physics, general systems theory, and psychology to
develop a modelofgiftedness that emphasizes wholeness

and integration. The model portrays the individual as
one system of energy in a vast,intricately interconnected
complex of systems. From this holistic perspective,
the potential of the individual is expansive. Arbi-
trary disciplinary boundaries should not become impedi-
ments to learning. The optimal development of human
potential depends upon the integration of all facets
of the brain-mind system including cognition (both
linear and spatial), intuition, feeling or emotion, and

the physical-sensing function. Clark’s modelilluminates
the growth potential of the mind, the importance of the
responsive environment, and the significance of some
degree ofcreative self-direction for the learner in a safe,
supportive environment. It is one of the few models
developed for gifted education that has been applied to
regular classrooms.

Milgram’s (1989) Four by Four Modelof the Structure
of Giftedness defines four categories and fourlevels of
giftedness. The categories include general intellectual
ability; specific intellectual ability; general, original
creative thinking; and specific creative talent. General
intellectual ability includes overall general intelligence,
the ability to carry out logical problem solving, and
abstract thinking ability. Specific intellectual ability
enables one to become competent, but not necessarily
original, in a given area. People with high levels of
ability in general original creative thinking can perceive
problemsin unique ways; generate unusual, high quality
problem solutions; and produce a profusion of ideas.
People with specific creative talent can, over long
periods of time, become creative within a specific
domain orfield. The four levels of giftedness identify
the level of competence or expertise an individual has
reached within each of the four categories. The levels
are, In ascending order, non-gifted, mild, moderate,

and profound. Eminenceis associated with the profound
level in the category of specific creative talent. Realizing
one’s potential depends upon a favorable confluence
of environmental opportunity, cognitive ability, and
personal-social characteristics.

Renzulli (1985) began with practical considerations
and research to evolve the Schoolwide Enrichment
Modelfor providing gifted education programs.In the
model, the gifted are perceived to be producers rather
than consumers of information. Giftedness is defined as
a combination of demonstrated above average ability,
task commitment, and creativity. Renzulli addresses
how students should be identified, suggests educational
experiences, and offers practical materials and strategies
to meet the needs of gifted children in the schoolwide
setting.

Renzulli’s work has encouraged educators to expand
their conceptions of giftedness because gifted programs



based onthe Enrichment Triad Modeltypically include
the top 25%of students, who pass through a “revolving
door”ofidentification, rather than the top 3% whoare
identified and served in many other programs. Also,
Renzulli’; emphasis on information production led to
the noticn of curriculum compacting, which streamlines
information acquisition to make room for curriculum
enrichmentactivities (Renzulli, 1977).
Tannenbaum’s Psychosocial Model of Giftedness

(1983, 1990) involves five factors that enable the
gifted to become “critically acclaimed performers or
exemplary producers of ideas in spheres of activity
that enhance the moral, physical, emotional, social,
intellectual, or aesthetic life of humanity” (1983, p.
86). These factors are: superior general intellectual
ability, special abilities or aptitudes, nonintellective
factors (personality variables such as task commitment,
ego strength, need for achievement, and meta-learning
abilities), environmental factors (nature of the family,
peers, school, community, and culture) that nurture
gifted development and determine which talents are
valued, and finally chance factors (luck, opportunities).
To become a producer of ideas requires different
configura‘ions and levels of each of these factors
depending on the field of endeavor in which one
becomes productive. Individuals with early promise are
potentially gifted. A gifted child was not necessarily a
gifted adult.

Taylor’s Multiple Talent Theory (1986) is based on
the egalitarian notion that everyone has brain-based
talents that need to be developed, and that the ability
to accumulate knowledge is only one type of gift.
Taylor developed a “multiple talent totem pole” for
identifyirig and cultivating all human capacities through
educational programs. Talents included in the totem
pole are: academic, productive thinking, communicat-
ing, forecasting, decision making, planning (design-
ing), implementing, human relations, and discerning
opportun:ties. Each student is seen to have a unique
pattern o* strengths in one or more areas and a unique
developmental curve in eachtalent area.It is beneficial
to both self and society to systematically develop the
whole person by searching for and developing these
talents.his is best accomplished through a “double
curriculuin” in which knowledge acquisition and talent
developnient occur simultaneously. Taylor’s model has
been further developed for mainstream andgifted class-
rooms bw Schlicter in her Talents Unlimited Program
(Schlicter, 1986).
Others are in the process of developing models

or theon2s. Emerging theories and models of nar-
row focus include: (a) the SMPY modelfor identify-
ing, teaching, tutoring, and accelerating mathematically
precocious youth (Benbow, 1986; Stanley, 1974); (b)
Frasier’s (1992) theoretical framework for identifying
the gifted in economically disadvantaged groups; and
(c) Hollingsworth’s (1985) application of enaction the-
ory, which uses mental simulations involving repre-
sentationil, procedural, and heuristic knowledge to
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develop thinking skills. Emerging theories or models
of broad scope include: (a) Betts’ (1985) Autonomous
Learner Model which meets the emotional, social,
and cognitive needs of the gifted through five dimen-
sions (orientation, individual development, enrichment
activities, seminars, and in-depth study); Feldhusen’s
(1986) Purdue Models for Gifted Education—Primary
(with Koloff), and Secondary (with Robinson); and (d)
VanTassel-Baska’s comprehensive curriculum for the
gifted (1988, 1989), an evolving model that embeds
curriculum for the gifted within the regular classroom.
Time will tell whether these approaches move beyond
models to becometheories.

Theories of Creativity

Theories of creativity are particularly valuable to the
field. A chart listing selected, major theories of creativ-
ity, their proponents, and the basic tenets of each theory
is foundin the section “How Might the Various Theories
be Unified?” (Tables 1 and 2). Therefore, only those
theories relevant to education of the gifted, which are
not discussed on the chart or require elaboration, will
be considered here. Three of these theories described
at the end ofthis section (quantum-idealistic, economic,
and chaos) are rooted in bodies of knowledge outside the
field. These theories may enrich educationfor the gifted
because, as Piaget (1981) noted, reading aroundthefield
avoids parochialism and promotescreativity.

Wallas (1926) proposesfour stages in the creative pro-
cess: (a) preparation, (b) incubation, (c) illumination,
and (d) verification. Preparation is the initial stage in
which information about the problem is gathered. In
the incubation phase, subconscious mental processes
take place in which new information is associated with
old concepts. During illumination, the creator suddenly
becomes aware of a new idea, concept, or problem
solution. In the verification phase, the new idea is
tested for validity. These phases do not necessarily
occur in sequence, nor doall of them occur in every
instance. For example, a creative insight about a minor
problem mayoccur without any perceptible preparation
phase. Wallas’ model enables educators to recognize and
encourage the creative process in the classroom.
Gowan’s (1972, 1979) Periodic Theory of Creative

Development integrates Piaget’s cognitive develop-
mental stages with Freud’s psycho-sexual stages and
Erikson’s stages of ego development, producing a
periodic version of developmental stage theory. He
proposesthree stages beyond Piaget’s formal operations
(creativity, psychedelia, and illumination) to match the
last three of Eriksen’s eight stages. Stages 1, 4, and 7
are latency periods in which the individual focuses on
the world. Stages 2, 5, and 8 are identity periods in
which the focus is on the self. Creativity blooms in
the third and sixth stages. Movementfrom onestage to
anotheris discontinuous, caused by energyescalation.
Dysplasias are malformations in development in which
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one aspect of the psyche continues to escalate while

another is arrested in a given stage. Students could

benefit if educators diagnose dysplasias, and recognize

the differential nature of Gowan’s stages.
Urban’s (1990) Components Modelof Creativity is a

holistic, gestalt-orientated approachto creativity, which

emphasizes the interactional structure of the problem,

process, product, personality, and environment that

comes into play in a particular situation. All of these

factors are intricately interwoven, and influence each

other. For example, macro-environmental conditions,

such as the political climate of the time, and micro-
environmental conditions, such as the socioeconomic

conditions of the family, determine the range and
recognizability of possible problemsthat require creative
action. In turn, the product of a creative act may affect
the environment or reformulate problems. Urban also
describes the interaction of three cognitive components
(divergent thinking, general knowledge base, and spe-
cific knowledge base) and three personality components
(focus or task commitment, motives, and openness/tol-
erance of ambiguity). The components all work together
as a functional system and no single component may be
sufficient or responsible for the whole creative process.
Urban’s model enables researchers and practitioners to
focus on specific aspects of creativity withoutlosing sight
of the whole.
Goswami (1988, 1990) proposes a theory of creativ-

ity based on the idealistic interpretation of quantum
physics. He suggests that the brain—mind system has a
quantum, nonphysical mechanism as well as classical,
physical neuronal machinery. The quantum mechanism
enables the creative mind to leap out of a system of
persistent self-reference, enabling it to access transcend-
ent archetypes that provide the inspiration for creative
thought. Other physicists have also conceptualized con-
nections between the underlying principles of quantum
physics and creative consciousness (Bohm & Peat, 1987;
Capra, 1975). Quantum physics theories highlight the
importance of intuitive processes in creative thought,
and explore the possibility that underlying, holistic
interconnections influence those processes beyond the
scope of sensate perception.

Rubenson’s Psychoeconomic Model (Rubenson &
Runco, 1992) is rooted in the field of economics, yetit

addresses many of the issues of concern to psychologists.
It encompasses notions pertaining to personality traits
and intrinsic motivation drawn from the psychological
literature. Rubenson portrays creative activity as the
product of an interaction between the individual, the
field (which determines market demand for creative
activity), and a particular domain (the marketitself).
Creative potential is viewed as a product of initial
endowments,societal and family influences, and active
investments the individual may make in that potential.
The rate of investmentin creative endeavors varies from
one individual to the next in response to a number
of extrinsic and intrinsic factors including the cost of
producing innovations (time costs and psychic costs),
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both intrinsic and extrinsic benefits, and discount rates

(the ability to defer gratification). If the development

of creativity over time is an objective in programs for

the gifted, this theoretic perspective can inform the

field because it highlights motivational elements that

influence the willingness of a person to invest time and

effort in creative work.
Sternberg (1992) proposes another economic theory

of creativity he calls an “Investment Theory”. Creators

need to be able to recognize areas or ideas that are

undervalued and to invest themselves in these ideas,

using aspects of their intelligence, intellectual style,

knowledge, personality, motivation, and environmental

context to produce creative ideas.
Sterling (1992, in press) applies concepts from chaos

theory to creativity, portraying the human brain as a
nonlinear dynamic system. The content and behavior
of a dynamic system constantly change in response to
environmental conditions, and in a nonlinear system,

cause andeffect are interrelated in complicated ways.
The wholeis greater than the sum ofits parts so analysis
of the system is not possible through analyses of the
componentparts. In the creative act, a problem moves
the brain system from state of equilibrium into disequi-
librium. As the system movesfurther from equilibrium
it becomes highly sensitive to tiny changes in variables
such as external events or thoughts, and minute changes
can have enormous, unpredictable effects. Under such
conditions, the system can moveinto a chaotic state in
which it reaches a new level of cognitive or creative
organization. The chaos view of creativity highlights
the importance of unpredictability and the necessity of
ambiguity in creative development, providing a useful
perspective on curriculum development.

In reviewing these various theories, it becomes evi-
dent that the boundariesare no longer so clear between
theories of intelligence, giftedness, and creativity. The
three groups of theories are beginning to move toward
each other. The intricacies of this overlap are discussed
later in the section “Should a Theory for Gifted Educa-
tion Focus on Giftedness, Intelligence or Creativity?”

Whatare the Key Questions or Issues that
Theories for the Gifted Must Answer?

Although written some 2000 years ago, Aristotle’s
conception of a complete explanationis useful in deter-
mining what the golden links might be for framing a
theory for gifted education. Aristotle reasoned that com-
plete explanations are based on fourdistinct causes:

(1) Material causes—causesattributable to the sub-
stance of which the object is composed, such as the
physiological, neurological or genetic features affecting
the organism.
A theory for gifted education should, therefore,

include explanationsof the role of genetics, neurological
differences, motivation and personality variables, physi-



cal growth and maturation, extraordinary bodily-kines-
thetic abilities, and discussion of the very nature of the
gifted individual. Such explanations must deal with what
underlies the characteristics that typically describe the
gifted child: great curiosity; ease and speed of learning
and memoryretrieval; intrinsic motivation and immer-
sion in an interest or task; heightened sensitivity; the
ability to abstract, to makerelationships, to generalize,
and so forth. Works by Amabile (1983), Clark (1986,
1992), Eysenck (1988), Gardner (1983), Piechowski
(1979, 1986) and Storfer (1990) focus particularly on
this category of causes.

(2) Efficient causes—causes due to an external agent,
antecedent condition, or independentvariable that move
the objec:—the stimulus of environmentaleffects.
A theory for gifted education must include explana-

tions of the effects of the physical, social, and cultural
environments (including educational practices) on the
development of giftedness. Theories and/or research
on environmental effects by Albert and Runco (1986),
Simonton (1984) and Tannenbaum (1983, 1990) and
the envitonmental component of Sternberg’s theory
(1985); psychoeconomic theories of Rubenson (1992)
and Sternberg (1990); and educational theories of Jellen
and Vercuin (1986), Milgram (1989), Renzulli (1977,
1985), Urban (1990), and Ward (1961, 1986) focus on
efficient causes.

(3) Formal causes—causesarising from the pattern,
organization, or form of an object—the underlying
structure: or rules that can explain temporarystability
or organivation.
A theory for gifted education must explain how

the individual structures and organizes thought and
metacognition; the ensemble of structures or systems
within and outside of the individual that supportor limit
optimal clevelopment; and the patterns underlying both
the characteristics of the child and the types of educa-
tional experiences provided. Works by Cohen (1985,
1988, 192), Feldman (1980, 1982, 1989), Feuerstein
(1979, 1980, 1988), Gruber (1981, 1988b), and Horowitz
(1992) focus on formal explanations. Others who look
at patterns in thought and metacognition are Shore and
Dover (187) and Sternberg (1985).

(4) Final causes—causes focusing on the end toward
which an object develops that explain the organization
and direction of change (teleological causes).
A thecrry for gifted education must explain the devel-

opment of giftedness over the life span. The bridge
between hildhood giftedness and the productive crea-
tive gifteIness of adulthood must be understood. Crea-
tive beings purposefully direct themselves towardcreat-
ing (Gruber, 1981; Perkins, 1981). Purpose can be
considered a final cause notion, in that it directs efforts
toward an end point. The vision of possibilities that
creators have in developing their efforts is also a final
cause notion. Works by Cohen (1985, 1988, 1992),
Horowitz and O’Brien (1985), Gowan (1972, 1974, 1979)
and Gruber (1981) focus on final causes.
According to Aristotle, a complete explanation
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involves all four causes: material, efficient, formal,
and final; therefore, the most complete theory for
education of the gifted will involve all four causes.
In addition to the four causal explanations, certain
structural and definitional aspects must also be included
in a theory. In sum, the golden links in a theory
will involve the following: (a) a definition of gifted-
ness and related terms(talent, intelligence, creativity,
genius, prodigiousness); (b) the biological base for
giftedness (genetic factors; physical, perceptual, and
maturational factors; neurological differences); (c) the
nature of the gifted child (personality, motivational,
and learning style factors; moral development; devel-
opment of conation/purpose; vulnerability factors);
(d) differences in thinking and learning (cognition,
metacognition, intuition); (e) the environmental context
that supports gifted development (physical, social, and
cultural environments; interactions of the individual
with the environment; social development; adaptation;
chance factors); (f) educational practice (identification,
including identification of the underserved; curriculum;
provision of programsandservices; teaching and teacher
preparation; counseling; program and student evalu-
ation); (g) metatheoretical considerations (philosophical
orientation and conceptual lens; historical antecedents
of the theory; relationship to other theories; mechanisms
or principles that link one part of the theory to another;
degree to which theory accounts for research and
practice in a field; consideration of theories, research,
andpractice from outsidethe field; the scope and scale of
the theory); and (h) how giftedness develops and evolves
overthelifespan.

What Criteria Might be Used to Analyzeor
Develop a Theory for Education of the Gifted?

Most theories applicable to education of the gifted are
pieces of the whole picture. Some focus more on person-
ality variables, some on neurobiological explanations,
others on social and cultural factors, and still others

on pedagogical issues. Criteria are needed to analyze
and judge the value and breadth of existing efforts, to
weed out theories from program applications, and to
give direction in furthering or developing theory.
A theory must apply to a wide array of behaviors,

yet be guided by parsimony, internal coherence, and
esthetics (Overton & Newman,1982). It should describe
and explain, predict and control, and be testable (Kuhn,
1970). According to Ary, Jacobs, and Rasavieh (1990), a
sound theoryis characterized by the followingcriteria:

(1) It explains the “why” of the observed facts in
the simplest possible form, observing “the principle of
parsimony”(p. 18).

(2) It efficiently accounts for, and is consistent with,
observed facts as well as the accumulated body of
knowledge.

(3) It provides a means for its own verification
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through deductive hypotheses that state anticipated

consequencesif the theory is true. Rather than truth

or falsity, however, a theory is accepted based onits

utility in efficiently predicting events.

(4) It suggests areas in need of investigation and

stimulates new discoveries.
Cohen (1988) presents four broad categories of cri-

teria related to theory: the nature of the gifted child,
education and identification, the framework of the

theory, and criteria for the theory. Cohen further
suggests that theories applicable to education of the
gifted could be analyzed and rated for each criterion
on a scale of 0 to 4. This type of analysis could show
where a theory needs to be modified or expanded, and
permit comparisons of theories. It could also provide a
basis for combining the strongest aspects of a variety of
theories into a metatheory for gifted education.

Whatis the Relationship of Theory to Research
and Practice?

The pearls of practice and gemsof research are crafted
together by the golden links of theory. Ideally, the
pearls, gems, and links should inform one another in
a reciprocal manner. Research informs theory devel-
Opment just as theory provides a heuristic for new
research. A theory must be able to account for extant
research findings and organize these into a cogent whole.
Although there may be gaps in what is known,a theory
should help to locate where these gaps occur, as well as
point out directions for new research aimedat finding
the missing information.

Likewise, practice should inform theory and vice
versa. A theory of giftedness should provide guidelines
for application to educational practices. In addition,
whatworkssuccessfully for gifted children in educational
settings should provide information for theory-building.
Research andpractice also have the samerelationship.

Historically, the reciprocal relationship between
research and practice probably is the most evident.
Shore, Cornell, Robinson, and Ward (1991) describe
the importance of such mutualrelationships. Their study
of whether research efforts support what experts have
called for in practice suggests that more research is
needed to justify certain practices and that some recom-
mended practices are unsubstantiated. The relationship
betweentheory and research or theory and practice also
needs exploration. Unfortunately, the theory aspect
is too often ignored by researchers and practitioners
alike. But research without theory is banal and practice
without theory has no foundation. Theorists should work
together with expert researchers and practitioners in
gifted education to build theories, plan research, and
improve practice. By acknowledging and integrating
the necessary and reciprocal relationships of theory,
research, and practice, the field will gain a stronger
foundation.
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WhatShould Be the Scope and Scale of a Theory
for Gifted Education?

The scope of a theory delineates its breadth—whatit
chooses to describe and not describe. Related to gifted
education, each theorist appears to have a different
vision of what the scope should be. Gruber (1981, 1988a,

1989) believes that the scope should involve constructing
a theory of an individual, particularly highly creative,
unique individuals. Others, like Feldman (1980, 1989)
or Stanley and colleagues (1974), advocate the devel-
opment of theory for a particular domain or field
of endeavor. Some focus on a theory of intelligence
(Gardner, 1983; Sternberg, 1985), others advocate a
very broad theory that attempts to unite the parts and
pieces characteristic of giftedness with pertinent theories
from other cultures and different disciplines (Ambrose,
1992). The narrowerthe theory, the more specific and
the more accurate the control and predictive capacity.
The broader the theory, the greater the descriptive
and explanatory potential. What may be needed is an
integration of narrower theories into broader theories
within compatible frameworks in order to strengthen
the power of description, explanation, prediction, and
control.
The scale of each theorist’s workrelates to the level of

complexity from which theory development is viewed.
At the macrolevel is a group of theorists focused on
how a framework for a theory might be built. Works
by Cohen (1985, 1992) and Overton (1984, 1990) are
concerned with this level of framing. Next is a group
concerned with overarching theories that could be
applied to optimal development: general systems theory,
developmental theories, chaos theory, psychoeconomic
theories, and perhaps quantum theory. Theories of
Feldman (1980), Goswami (1988), Rubenson (1992),
and Sterling (1992) seem to fit well at this level. The
next two levels deal with the person. Within this
frame, the third level focuses on the thinking/creating
processes: the metacomponents, cognition, intuition,
and imagination as epitomized in works by Gardner
(1983), Gruber (1981), Meeker (1969), and Sternberg
(1985). A fourth considers factors that influence gifted
development—environmental influences, chance fac-
tors, neurological aspects, inherent talents and abil-
ities, personality variables, particularly in theories by
Milgram (1989), Piechowski (1979, 1986), Runco (1990),
Tannenbaum (1983) and Urban (1990). The final two
levels emphasize applications. Level five focuses on
educational frameworks seen in works by Clark (1992),
Jellen and Verduin (1986), Renzulli (1977, 1985), and
Ward (1961, 1986). Level six considers specific learning
processes, seen in worksby theorists such as Feuerstein
(1980), Hollingsworth (1985), Presseisen (1987), and
Shore and Dover(1987) (see Figure 1).
The difference between scope andscale is that scope

accounts for the breadth of explanation offered, while
scale describes the viewing point or level of focus in
a theory. For example, both Ward and Clark focus
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on educztional applications as their level of scale.
However. Clark’s scope is broader, as it involves par-
enting, the evolution of giftedness, a focus on creativ-
ity, and biological explanations related to pedagogical
consideralions.

Theorists need to identify where their own theories
fit in ternis of scope and scale. To recognize where a
theory fits is to understand the questions and issues
being addressed by that theory, as well as the theory’s
limitations. Some theories deal with more than one
level of complexity. All the levels, however, must
be addressed to create a complete understanding of
giftedness. from the macro-big picture world viewsto the
microview's of specific learning processesandstrategies.

Should a Theory of Gifted Education Focus on
Giftedness, Intelligence, or Creativity?

It appear: obvious that a theory of gifted education
Should focus on giftedness. But such is not the case.
In reality, both theories of giftedness and theories of
intelligencneed to focus oncreativity, for the following
reasons.

Theorie: of intelligence essentially look at how suc-
cessfully the individual adapts to the environment. An
issue is whether theories of intelligence should require
the indiviclual to adapt to the world or whetherthe world
should adapt somewhatto the individual. In theories of
creativity, the adaptation is mutual. As Gruber (1988a,
p. 41) stated, “It is safe to say that no case of early
achievement occurs without a long apprenticeship [in
order to naster a field]”. This is adaptation to the
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world. But when the creative individual extends or
transforms the domain in which he or she functions,
that world of endeavor adapts to him or her (Cohen,
1989). For example, when Freud described the workings
of the unconscious mind, he changed the way new
learners learned the field of psychology (Feldman,
1980). The creatoralso transformstheself, constructing
a framework for looking at, and organizing data and
events from the outside (Gruber, 1981). The mostrecent
theories ofintelligence acknowledgethis shaping of the
world aspect, thus incorporatingcreativity, but they do
not address the transformationofself.

Anytheory of intelligence or cognitive development
should be able to explain giftedness. Giftedness can
be viewed as simply the optimal state or level within
that framework, for example, two standard deviations
above the mean ona scale ofintelligence. But most
theories ofintelligence and cognitive development do
little to explain why some individuals develop more
fully and how to support that development, nor do they
explain the difference between whatis considered gifted
development in children and gifted development in
adults. These are issues of primary concern to educators
and psychologists working with the gifted.

Mostdefinitions of childhood giftedness focus on spe-
cific traits, factors, or abilities (usually as determined by
tests of academic or mentalability) that in some waydis-
tinguish such children from others (Siegler & Kotovsky,
1986). Most definitions of giftedness in adults, however,
involve creative productivity. But it does not seem that
adult creative productivity can be predicted from child-
hood academic orintellectual abilities. For example, a
brilliant secondary student selected as a presidential
scholar for his or her outstanding academic performance
may fail to accomplish much of anything in adulthood
(Kaufman, 1981). Even Terman’s longitudinal study of
genius that looked at almost 1500 high IQ children and
followed them overtheir life spans turned up manyhigh
achieving adults, but few creative producers or geniuses.
If a theory should allow prediction, perhapsthefield has
been looking at the wrong dimensions.
A bridge between “schoolhouse giftedness” (Renzulli,

1986) and adult productive creativity must be found.
Theories of creativity offer greater possibilities for
understanding the end state toward which giftedness
can lead—thecreation of new anduseful ideas, products,
or performances that extend or even transform field,
hence, gifted — creative development (Cohen, 1985,
1989). To limit gifted education to concernsonlyfor the
current needs of extraordinary children may deny the
developmentof their creative potential. In addition, the
possibility for creative productivity may be overlooked
in a child whose gifts are not obvious. Efforts should
focus on creativity, working to understand how to
support its developmentin children, so that they can
becomecreative, productive adults.

Creativity in mature individuals is most often defined
as the production of something new or rare, of value
(Rothenberg & Hausman, 1976). In creativity, both
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the self and the field of endeavor are extended or

even transformed. There is a discontinuity with what

was before—a changein context (Bateson, 1979; Cohen,

1992; Feldman, 1982; Goswami, 1988). The greatest

difficulty in theory development comes in explaining
novelty, how something new enters a system, a dis-

continuity. Also difficult to explain in current theories

of giftedness are change processes (Feldman, 1989).
A theory for gifted education must address not only
how something new is created but also the change
processes—how the self and a field of endeavor are
transformed. Theories of creativity do so, while most
theories of giftedness or intelligence do not.

Creativity is universal. Every humaninvents the world
for him or herself, and all acts of real learning are
creative acts (Piaget, 1981). Creativity, therefore, must
be a brain-based function characteristic of the species.
Giftedness, however, is not characteristic of everyone,

but is a “best example” in any given theory. Giftedness
is also context-specific: only the specific traits valued by
a culture are acknowledged and encouraged. Byfocusing
theory development on the universal human character-
istic of creativity and explaining its optimization, the
field of gifted education can be better related to general
education, thus avoiding its relegation to a peripheral,
dispensable frill in the schools. More must be learned
about this basic function of mind and what allows some
individuals to reach maturelevels of creativity—or adult
giftedness (Cohen, 1989).

WhatAre the Contextual Influences on Theory
Development?

Lakoff and Johnson (1980) claim that our thoughts are
implicitly shaped by metaphor, and that cultural and
philosophical biases can permeate our thought below the
level of awareness. Similarly, critical theorists suggest
that the particular structure of communication in a
group tacitly carries with it ideological predispositions
that can reinforce the power of dominantgroupswithin
a culture or society, and undermine the opportunities
for advancement among the weak (Hodge & Kress,
1988). Bohm and Peat (1987) illustrate how scientific
inquiry can be influenced by thetacit infrastructure of
commonly accepted beliefs and values that pervade a
particular culture.

In essence, a particular brand of ideology can per-
meate the communications and ideas of theorists and
researchers in a field, particularly if the leaders in that
field are predominantly the products of a dominant
culture. Bohm (1987) claims that a fish cannot see the
water in which it swims. Theorists, researchers, and
practitioners face a similar problem, swimming through
the conceptual familiarity of an ideology thatlimits their
focus to a narrow band of the humanpotential spectrum.
Most of the leaders in the field of gifted education
are predominantly the products of Western-industrial
culture and, as such, may be prone to ideological
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insularity. Eastern Asian, Native American, African

American, Hispanic, and other cultural viewpoints may

be underrepresentedin the field.
Fortunately, many leaders in the field are at least

aware of the need for theory, research, and practice

that addresses cultural diversity, and some are actively

advocating for a greater emphasis on theoretical frame-

works related to underrepresented populations, most

notably Frasier (1992). Nevertheless, it appears that

theorists must be careful to ensure that their conceptual

frameworks are not being tainted or warped byinsular

perceptions and biases. Theorists need to recognize

such biases in their work, and to consider a broad

spectrum of abilities in their deliberations concerning

gifted education.
The sameconcernsapply to the breadth ofdisciplines

represented in the theories being considered. Most of
these theories are rooted in the behavioral sciences.
A comprehensive theory for the field should be truly
interdisciplinary in nature, encompassing disciplines
suchas philosophy andthearts, as well as the behavioral
sciences. Ideally, the context from which a unified theory
might draw will include as much of human experience as
possible.

How Might the Various Theories be Unified?

The field of education for the gifted needs a unified
theory that combinestheories of giftedness with theories
of intelligence and creativity in order to fully explain
the development of gifted and creative individuals
and how they should be identified and served. This
might be thought of as somewhat akin to Stephen
Hawking’s “Big Bang” theory of the universe wherein
he combinedtheoriesofrelativity, gravity, and quantum
physics. Sternberg and Davidson (1986) state that we
are at the brink of such a possibility, that the many,
diverse conceptions of giftedness are on the verge of
coming together, and that there is a need to combine
theoretical methodologies and perspectives. Theories
from different fields—the various psychologies, biol-
ogy and neurobiology, genetics, anthropology, physics,
philosophy, education—should be brought to bear on
optimal development. To construct a unified theory
will allow the field to move ahead, putting research
and practice on a sound footing.

Whatis Currently Being Done to Unify Theory?

Someindividual theorists are attempting to integrate the
theoretical work of others in the field. For instance,
Sterling (1992) is using chaos theory as a framework
for spanning the gaps between theories of creativity.
Meininger (1992) is using grounded theory methodol-
ogies to find common threads of meaning among some
of the theories outlined in this chapter.
There have also been collaborative attempts at theory



unification, spearheaded by Cohen, her colleagues, and
students. Cohen has encouraged theorists to organize
Symposia at major gifted education conferences to
accomplish the following:

(1) Consider the definitions, needs, and purposesof a
theory for the field, list possible theories to consider, and
develop criteria through a panel or group discussion.

(2) Have a presentation by each theorist of his or
her theory, perhaps with a scoring on each criterion by
participants.

(3) Meet in a symposium or discussion group to
illuminate where the strengths of various theories lie
and to explore how to work together to “get ahead by
getting a theory”. An attempt would be made to reach
the best possible explanationto link together definitions,
identifica‘ion, and educational practices for gifted and
creative individuals from the participants’ combined
efforts. Such a synergistic product, a metatheory for
gifted education, should allow the field to make some
great leas forward (Cohen, 1988).

In response to this encouragement, the National
Association for Gifted Children in the United States
established a new Conceptual Foundations Division in
1991 as a forum for the development of conceptual
frameworks that will serve as a basis for appropriate
research, curriculum development, and identification.
The mission of the Division is to consider definitions,
conceptions, and theories of giftedness; trends, issues,
and future directions; historical perspectives; ideas from
outside the field; and philosophical and ethical issues.
Another collaborative effort emerged through the

founding of the Institute for Creative Intelligence in
1990. Theory Summit Conferences on Optimal Devel-
opment ct Mind were held at Mt Hood, Oregon in the
fall of 19S") and 1991. The Summit group, which includes
some of the seminal minds in a numberofdifferent
disciplines, is attempting to provide the foundation for
a unified theory of creative intelligence. With develop-
ment of 11 consistent funding base, Summits can be
planned for the next several years.

In order to streamline these efforts, particularly
those involving collaborative groups, it is important
to understand some of the obstacles that make the
construction of a metatheory problematic.

Obstacles to Theory Unification

Efforts to unify theory involve complex, multidimen-
sional processes that encompass a broad range ofper-
spectives on the rather nebulous concepts of creativity,
giftedness . and intelligence. Among the many problems
that can confound attemptsto unify theory are differing
philosophical beliefs, a lack of shared language about
the phenomenain question, and the tendencyof par-

ticipants to prefer different levels of discourse (see
Figure 1) There are also a large number of diffi-
cult logistical problems that can hinder progress
when theorists and researchers assemble to carry
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out collaborative, interdisciplinary, theoretical work
(Ambrose, 1992).
Perhaps the most fundamental difficulties faced by

interdisciplinary researchers attempting to grapple with
ill-defined theoretical problems are related to philo-
sophical positions and world views. A world view is
the conceptuallens orfilter through which an individual
perceivesreality (Overton, 1984). In the scientific realm,
it colors perceptions, shaping theory and ultimately, the
practice that theory informs.
Overton suggests that there are two competing world

views that currently underlie and influence scientific
investigation. The mechanistic view considers reality as
regular, stable, and fixed, predisposing researchers to
reductive analysis and the search for causal explanations
of phenomena.Thecentral metaphoris a machine. The
organismiclens portrays reality as dynamic, holistic, and
evolving, encouragingthe researcherto lookfor patterns
in the whole and to infer the underlying organization or
structure. The central metaphorisa living thing.

Organismic theories deal with universal structures and
help in understanding both the direction and organi-
zation of gifted — creative development. They accept
formal and final causes as central, and limit the value
of material andefficient causes to explaining rate and
terminal level of development (Overton, 1984; Overton
& Newman, 1982). Because organismic theories accept
qualitative, discontinuous changes, creative leaps or
insights do not have to be explained by antecedent,
contingent causes. Creativity, however, involves vari-
ation, non-universal systems, non-linear pathways, and
an incredible coincidence of confluent factors to reach
extremely high levels (Feldman, 1982). Organismic
theories do not deal with these aspects successfully.
Because mechanistic theories focus on environmental
(efficient) and hereditary (contingent) factors, they are
neededto explain the conditions necessary for creative
development, individual variation, and the small steps
in the creative process. But mechanistic theories do
not accept organization (formal) and direction (final)
explanationsas natural or necessary.
Without an explicit awareness of these fundamen-

tal philosophical differences, a domain of inquiry can
become fragmented, with different theoretical camps
aligning themselves under the banners of incommensu-
rate world views or paradigms. Such entrenchment and
fragmentation inhibits communication across discipli-
nary boundaries, as well as within disciplines where the
world viewsdiffer. At the sametime, integration of these
conceptual frameworksis needed to addressall four of
Aristotle’s causes needed for a complete explanation.
The field of creativity is a perfect focal point for an
attempt at theoretic integration because its extreme
breadth of scope will illuminate the completeness of
explanation provided by each of the major world views.

In addition to different world views, lack of shared lan-
guage increasesthe difficulty of collaborative attempts
to unify theories. The same term can have subtle
differences in meaning from onediscipline to the next
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and theorists can find themselves talking or even reading

past one another (Anbar, 1986, MacDonald, 1986).

Even within the same field, theorists have quite dif-

ferent definitions for the most commonly used terms:

giftedness,creativity, talent, genius, prodigiousness, and

intelligence.
Further communication problemsarise from the ten-

dency of researchers and theorists to prefer different

levels of discourse (see Figure 1), a problem ofscale.

Participants in theory unification efforts can expend

their energies attempting to convincepeersto participate

in dialogue at their preferred levels, and this detracts

from the interdisciplinary conceptual bridging they are

attempting to achieve (Ambrose, 1992).

- Interdisciplinary research in theories ofintelligence,

giftedness, and creativity can be highly complex and

problematic. It encompasses an enormous body of

knowledge andseverallevels of inquiry. It also demands

the resolution of seemingly incompatible theoretical

perspectives that are rooted in competing world views.

Time is an obstacle, as opportunities to work with
other theorists are limited. Lack of criteria for such a
metatheory also confounds theorists’ attempts to “get
a handle” on the issue. It will take a great deal of
patience, time, and insight from the best minds in the
field to overcomesuch obstacles.

Recommendationsfor Unifying Theories

The following are somestrategies for unifying theories.
Other suggestions may be found in Cohen (1992).

WORLDVIEWS: UNIFICATION BY “FAMILIES OF

THEORIES”

The two major world views, mechanistic and organismic,

can be used as a heuristic for theinitial stages of theory

unification. Theories within each world view can be

thought of as a “family of theories” (Overton, 1984;

Overton & Reese, 1973), each having common central

notions and metaphors, as well as preferred research

techniques.
The mechanistic family of theories related to creativity

is included in Table 1. In the mechanistic world view,

creativity is considered to be comprisedoftraits, factors,

specific behaviors, or chains of associations that can be

explained by antecedent causes. The view of the
gifted—creative individual is present-focused, a cross-
sectional slice in time, a being (as opposed to a
becoming) view.

In the organismic conceptuallens or world view,crea-
tivity is portrayed as a process of necessary restructuring
of systemsorstructures, usually in the direction of ever
higher levels or goals (formal or final causes). The
view of the gifted—>creative individual is future-focused,
a longitudinal or becoming view. The organismic family
of theories is outlined in Table 2. More extensive
explanations of these theories, and references for the
work of the theorists included in Tables 1 and 2 can be
found in Rothenburg and Hausman(1976) and in Cohen
(1985, 1988).

Theories can be related to each otherfirst within each
family, because they share the same core notions and
research heuristics. Theories within each of the two
world view families should first be analyzed along
criteria proposed for theory selection and development
(Cohen, 1988). One approach would be for individual

TABLE1

Mechanistic Family of Theories

Description Proponents

Associationist Theories

Creativity emerges from the number
and unusualness of associations.

Mednick — remote associations

Applications

Highly influential basis for: Guilford’s

Causedby bringing together two
remote ideas.

Psychometric Theories
Measurable, stable traits or factors
differentiate gifted & creative from
others. High IQ & creativity not
synonymous.
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Koestler — bisociation theory
(subconscious relating of matrices or
framesof reference).

Galton — hereditarytraits
Terman — longitudinal study of high
IQ individuals age 10 onwards
Guilford — factor theory of
intelligence, structure of the intellect
(SOI)
Meeker — application of SOI to
classroom.

factors of ideational fluency,
associationalfluency, & originality;
Torrance’s verbal & figural test based
on divergent thinking; Osborn’s
brainstorming & checklist of verbs;

Eberle’s scamper; Parnes’ idea
stimulating techniques; Feldhusen
& Treffinger’s forced relationships;
Gordon & Prince’s synectics.

Very influential, most identification
procedures rely on IQ & achievement
tests, someincludecreativity tests.
Program evaluation sometimes based
on standardized achievementtests or
tests of creativity. SOI-LA programs
(Guilford, Meeker) increasingly
applied in TAGclasses



Description

Behaviorist Theories
Creativity based on links between
stimulus and response. Reward for
creative behavior, or appearance of
novel response stimulates additional
novel behavior.

Personalit, Traits & Cognitive Style Theories
Relativzly fixed or stable personality
characteristics differentiate creative
individuals from non-creatives, such

as self-:onfidence, independence,
risk-taking, preference for complexity,
humor. task commitment,

imagination, cross-sex identification,
self-acc::ptance, intuition, sensitivity,

andfield independence.

Environmental Factors Theories
Identifiable environmentalfactors
maycause creativity (special family
position , parental encouragement,
consistent discipline, lack of parental
pressurt:, early exposure to many
adults ¢&: eminent individuals;

historical factors; availability of
cultural stimuli, materials in field of

eminence; & mentorsearlyin life.

Experimen'al & Training Approaches
Creativity can be increased through
teachin«: or training of specific steps or
techniques.

TABLE 1. Continued

Proponents

Skinner— operant conditioning
Staats — cumulative hierarchical
learning
Berliner; Boles — catastrophe theory
accounts for creative leaps

Roe — creative scientists
MacKinnon — architects & others
Gough — researchscientists
Barron — Air Force officers, creative

writers, & other groups
Walberg — eminent men
Cattell — factor analysis of several
groups

Roe — male creative scientists

MacKinnon — architects

Albert — Americanpresidents, British
prime ministers, nobel laureates,

eminentscientists

Walberg — sociocultural events
influencing creative development
Feldman — coincidence of

environmentalfactors

Amabile — motivational aspects of
social climate

Simonton — political, social, cultural

conditions

Covington, Crutchfield, & Davies —

productive thinking program
Feldhouse, Speedie, &

Treffinger — Purduecreative thinking
program
Parnes — creative problem solving
program
Meyer & Torrance — Torrance-Myer
workbooks
Khatena — Training of imagination &
imagery

Cognitive Science/Information Processing Theories
Human: are manipulators of symbols
which tliey put into patterns. Specific,
higher-level cognitive processes or
comporients differentiate the gifted
from average (e.g., knowledge
acquisition components, reconstructive
memory, insight, metacognition).
Use of computer analogies to explain
workings of the mind. Preferred
research methodis isolating variables
using large sample methods.

Borkowski & Peck — metamemory
Davidson — role of insight
Dehn — reconstructive memory
Jackson & Butterfield — giftedness as
excellent performance
Sternberg — triachic theory (with
componential, contextual, &
experiential subtheories)

Differentiated Education

Applications

Little applied in TAGclasses except
in positive teacher reinforcementas
stimulus behavior.

Use of personality inventories to
help teacher learn about student and
student learn aboutself (Khatena’s
SAM, Rimm & Davis’ GIFT,
Torrance’s “What kind of Person
Are You”, Williams’ “How Do You

Feel About Yourself”). Emphasis on
match of learning styles to appropriate
teachingstyles.

Much applied. Belief that students
will be creative if teachers provide the
right environment.

Extensively used. Best for establishing
supportive environment & developing
problem-solving heuristics, &
for influencing production at
non-professionallevels. Transfer of
skills best to problemssimilar to those
used in training.

Beginningto be usedin research
(Shore & Dover, Hollingsworth).
Little classroom application in
literature yet.
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TABLE 2

Organismic Family of Theories
 

Description Proponents Applications
 

Psychoanalytic Theories
Unconscious or preconsciousis source
of creativity. Process involves bringing
content to surface through imagery
& imagination, & consciously acting
on it.

Humanist Theories
Creativity is a capacity in everyone,
individual strives towardself-
realization. Planning required for
optimal development. Creativityis
the ideal.

Systems Theories
General systemstheory is an
interdisciplinary model of organization
that exploresstructural similarities
across fields, serves as a vehicle for

integrating, & generates more narrow
theories. Distinct structures accepted as
different, parts are distinguished from
whole & may work differently, focus
is on material & energy exchange with
environmentin the build-up of order &
organization. Allowsfor “equifinality”
— the same goal may be reached under
different conditions & by different
paths. A needto destructure in order to
reintegrate is recognized.

Gestalt Theories

“Gestalt” means an organized whole,

a set of structured configurations or
patterns which must be understood
as a totality rather than a collection
of parts. Learner developsinsights
through a sense orfeeling for patterns.
Individual is purposive & striving,
directed toward goals, & motivated by
barriers to self-set goals. Productive
thinking & psychological growth

are gained throughrestructuring
problems.

Freud — sublimation of sexual
interests via unconscious
Kris — stems from the preconscious
caused by regression in service of the
ego
Kubie — sourceis playful preconscious
Arietti — “magic synthesis” of
unconscious & logical processes
Jung — primordial archetypes surface
from collective unconscious through
dreamsrather than free will
Rank — focus on consciousness,

will, & separation. Three types of
personality development (adapted,
conflicted, ideal-the artist)

Maslow — self-actualizing creativity is
capacity in everyone
Rogers — actualized person creatively
lives & produces
Fromm — comesfrom needfor
transcendence
Combs — proposed a perceptual
framework. Need classroom climate
conduciveto creativity
Erikson — proposed eight stages of
life cycle. Individual striving toward
highest level as conscious choice.

Bertalanffy — father of general
systems theory
Land and Kenneally — stage of
the growth cycle; destructuring for
creative transformation

Wertheimer — proposed wayto
impose order on disorganized field
through Lawsof Perception
Kohler — demonstrated that insight
was used byapes to solve simple
problems
Koffka — popularized gestalt
psychology |
Lewin — used topology & vector
analysis to represent the cognitive field
Schachtel — focused on perception in
productive thought

Extensively used in gifted education,
mainly in two ways: the notion
of insight as meeting place for
subconscious thought & conscious
awareness (e.g., Osborn-Parnes
creative problem solving includes
subconsciousaccess techniques;
Prince’s work attends to censors of
the unconscious); and the importance
of imagery and imagination (Gowan,
Khatena & Torrance; Gordon &

Prince focus on metaphor through
synectics).

TAGclassroom applications seen
in openness, goal of developing
independentlearners,call for creative

climate. Torrance’s “checklist of
creative positives,” Whitmore’s
interventions with underachieving
gifted, & Clark’s focus on early
interactions that support becoming
gifted.

Little application of systems theory
to gifted education except in the
works of Bruch, Langham and
Torrance, Gowan and Dodd, &

Khatena. Dabrowski’s theory of
positive disintegration also ties in with
the destructuring aspects of systems
theory.

Outside the work of DeBono, who

uses a lateral thinking approach &
developedlessons (CoRT program)to
force individuals to perceive structures
in different ways, gestalt psychology
has beenrelatively little used in TAG
classrooms. Morphological analysis
& field-dependent/field-independent
concernscould fit into this theoretical
camp.



Description

Developmental Theories
Focus on the changing waythe child
understand the world as she or he
develops. Growth ofintelligence
as a form of biological adaptation.
As child grows cognitively through
periodsofrelative stability in the
way the world is viewed, he or she
becomes better adapted because of a
growin¢:ability to anticipate, predict,
or considerpossibilities. This occurs
through a process of equilibrating or
balancing; changing theself to deal
with discrepancies.

Transcend: ntal Theories
Focus on explanations outside the
organisin, such as God, the Muses,

or univ:rsal consciousness. Jung’s
collective unconscious mightfit in this
group cf theories, as the individual
is the iristrument through which the
collective unconscious emergesin
creative: acts.

Biological ‘Theories
Two major groupsof biological
theories: (1) Mechanistic — focuses
on the microlevel of neurological
functioning, & seeks to understand
specific neuronal connectionsor
triggering of chemicals in the solution
of a specific problem. A specific
connection might be understood,but
not creativity. (2) Organismic — looks
at chanyze through brain development
over time & in relationship to
environinental interactions.

TABLE 2 Continued

Proponents

Piaget — father of developmental
theories. Reflective abstraction as
mechanism for creating and learning
Feldman — nonuniversals in cognitive
developmentare baseofcreativity
Gruber — evolving systems of
cognition, purpose & affect. Network
enterprises markcreative individual
Gowan — periodic stage theory of
creative development
Heller — differential equilibrations in
creative individuals
Roberts — rapid & flexible
equilibrations are characteristic

Plato; Maritain — creativity is a divine
gift coming from outside the individual
Gowan — creativity comesvia drugs,
trance or spiritual revelation
Goswami— creativity analogousto
quantum leap

Wittrock — generative brain which
develops through use
Epstein — brain weight changes
over development, & relationship to
Piagetian stages
Miller-Jones — aspects of differential
neural development
Gardner — sevenbiological
competencies
Clark — giftedness is optimal
neurological development
Pieckowski — gifted display
“overexcitability”, a viscernal reaction

to experiences expressed in five modes

Differentiated Education

Applications

In spite of the research on
developmental theories and giftedness,
little (beyond the child as active and
stage-material matching) is applied
in the classroom. Developmentally
appropriate practices are being applied
in someclassrooms.

Clark’s respect for intuitive knowing,

philosophical implications of quantum
physics, & Eastern philosophies have
been incorporated in suggestions for
the classroom. Little else has been
applied. Perhaps because of the
association of sometranscendental
approaches with drugs or metaphysics,
these theories have been generally
avoided.

Clark’s work on integrative education
is the best known example. A
few other brain-based classroom
applications.

 

theorists to determine whatis missing in their theories
and to seek other theories within the same conceptual
framework to complement and enhance their own. A
group attempting to unify theory might select only a
few theories as a focus for analysis of phenomena. The
common threads among these theories may become
more explicit through in-depth work on case studies
of creative: people, products, or processes. By studying
only a fev, theories at a time, the group might make
real progress toward integration while sparing itself
the overwielming complexity of a large number of
perspectiv:s in aggregate (Ambrose, 1992). Clusters of

theories could then be brought together into a whole
family theory, a common synthesis that focuses either
on systems within and outside of the individual or on
specific conditions, short term problem-solving steps,
and influences of heredity. Ways to integrate these
two giant frameworks, now containing a synthesis of
organismic and mechanistic theories related to gifted-
ness, intelligence, and creativity, can then be attempted
(Cohen, 1992).
Overton (1990) recommendsthat researchers estab-

lish a “recursive cycle of knowing” by alternating
between the two perspectives. Cycling between the
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TABLE3

 

Luminous Elements in Theories ofIntelligence, Giftedness, and Creativity
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two vantage points would enabletheorists to incorporate

the work of many different theorists within a single

macroframework.

During the first Theory Summit, Meeker and Ward

suggested that the group might find a comon language

by developing a compendium of commonly used terms

in each of the disciplines represented in the theory-

building group. Each theorist could provide operational

or constitutive definitions for the various terms forthis

“dictionary”. The definitions could then be categorized

and commonalties and differences discussed.

Theorists who recognize their own preferred level of

scale could initially choose to work with others who share

that level. At the same time, they need to extend into

other levels of scale for a complete explanation. Chaos

theory might be usefully applied to scale becauseofits

notion of repeated patternsat different levels of scaling.

For example, the pattern of a tree trunk with branches

is repeated in looking at a given branch withstill smaller

branches, or a branchlet with twigs. Using this notion,

theorists could look for the patterns that occur across

each level of a theory.
The following suggestions are particularly applicable

to group efforts. If each participant whojoins a theory-

building group has a basic understanding of his or her
colleagues’ viewpoints, the group will be better prepared
to share and integrate diverse perspectives. Coherence
conditions, simplifications that enable a researcher to
grasp the essence of a large mass of complex information
(Hesse, in Lincoln & Guba, 1985), can contribute to
this understanding. Coherence conditions for theory-
building could include abstracts, charts, graphs, mind
maps, visual metaphors, and comprehensive lists of
concepts and terminology from represented disciplines
(Ambrose, 1992).

Individual synthesizers could extend the work of a
theory-building group. For instance, one synthesizer
could filter the dialogue of the group through the
lens of a single theory, using that theory to provide
a framework for understanding disparate notions from
different disciplines. Another synthesizer could carry
out a thematic analysis of the content in the group’s
diaiogue, finding commonthreads of meaning that may
bridge interdisciplinary gaps (Ambrose, 1992).
A theory-building group could approximate Overton’s

recursive cycling by breaking into subgroups by pro-
cess preference. One subgroup could make explicit
connections among the concepts and phenomenathat
are encompassed by the nebulous notion of creative
intelligence. The other could attempt to integrate per-
spectives through metaphorical analysis and synthesis.
Ideally, the emerging syntheses represented by the work
of these groups would contribute to each other during
plenary sessions. Such a parallel agenda mayestablish
a productive dynamic tension between incongruous
processes, while providing methodological triangulation
to the group’s work. It may also capitalize on the
diverse learning and thinking style preferences of the
participants (Ambrose, 1992).
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Finally, theorists might look for the gaps and strengths

across a variety of theories. Table 3 below represents

the authors’ attempts to use the “necklace” criteria to

highlight the breadth and strengths of various theories

of intelligence, giftedness, and creativity germaine to

education of the gifted. As with any analysis of extreme

breadth and complexity, the authors’ world views and

values likely permeate the table; thus, the reader is

advised to consider how he or she might apply the

criteria to each theory. Such an analysis could be

a starting point for looking at how theories might

be combined. For example, the blank spaces indicate

elements not emphasized by a theory, the plus signs

indicate particular strengths. Cohen (1992) calls these

strengths “luminous elements”, as they have an esthetic

rightness and light-shedding quality. By looking for the

plus signs, the best features of given theories could be

related to theories within similar conceptual frameworks

first, and then across world views. Then the gaps on the

chart can be addressed by theorists, researchers, and

practitionersalike.

Theory Into Practice: Conclusion

Early approaches to education of the gifted focused on

identifying and labelling children who demonstrated

special abilities, or were characterized by specific traits.

Often, educational provisions were offered in the form

of pull-out programs or special classes that separated

the gifted from their less-able peers. Such an approach

may be a necessary first step in program provision as

educators become aware of these children and try to

serve them, often in climates hostile toward their needs.

All too often, such programs are ad hoc or add-on

affairs, such as a telescope-making day, or a competi-

tion in problem solving. Although such programs may

benefit some gifted children, they cannot be justified

as suitable for the gifted alone, nor do they provide

the type of comprehensive, articulated, and sequential

programming needed. Such programslack a theoretical

base. In addition, becausethereislittle relationship to

the total educational program and only a few children are

served, such practices are often viewed aselitist, making

them politically vulnerable.
Morerecently, a shift toward a focus on identifying

needs has becomeevidentin practice andis reflected in

a variety of theories. Programs andservices in schools

are identified or developed andstudents are assigned to

classes based on assessed need. For example, a student

may be assigned to an independent studysocial studies

project, accelerated math, or a counseling group for

underachievinggifted students. A continuum ofabilities

is considered, the more exceptionally gifted, the greater

the need for extendedservices. This approach represents

a paradigm shift toward a special education view.

Because the focus is on the current needs of the child,

this view is generally beneficial, but without national

mandates for the gifted (typically provided for other



exceptionalities), this approach also becomes vulnerable
in periodsof tight budgets.
A new shift is occurring toward linkages with regular

education. Because the field has insulated itself and
ignored a relationship to regular education for so long
it is vulnerable to being eliminated (VanTassel-Baska,
1992). In the current economic recession worldwide,
gifted education is seen as an isolated specialization
that help: only a few, often the elite. Until theory
and practice put gifted education squarely within the
mainstreain of education, the field will be vulnerable.
This does not mean that gifted education must adapt
to regular education programs;rather, gifted education
could creatively transform the education system itself.
In terms of educational reform, educators of the gifted
long ago incorporated manysalutatory practices. With
a sound theory based on the universal human phenom-
enon of creativity, educators of the gifted could take
a leadership role in bringing about changes in regular
education by providing all children the opportunities
needed to optimize development.

In addition to theories already discussed, political
theories are needed that can explain the relationship
of the gifted child movementto the rest of the world.
Gallagher’; (1986, 1988) political theory of the pendu-
lum swingsof love and hateforthe gifted could beuseful.
According to Gallagher, when a nation is in a period
of crisis, especially if threatened by outside forces, the
gifted are supported and excellence is rewarded,with the
look to escaping the difficulties. In periods of national
calm, equily is supreme. Although the United States and
the world have been in great turmoil in recent years,
gifted proyrams are being axed. Gallagher’s political
theory mayneedto take into account economictheories,
but it is a starting point. How to help nations recognize
the need to support excellence and creativity for their
very survival must be considered.
Theory unification should include political issues,

perhaps considering various levels of systems in inter-
action. A metatheory that brings together the various
luminous aspects of individual theories and identifies
missing elements within the political context would be
a giant step toward strengthening education for the
gifted. This new theory necklace could then betried
on by researchers and practitioners until a better set of
goldenlinks is constructed.
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Introduction

How can educators help a gifted student to excel? The
answer to this question is a complicated one because
much of our research on what impacts the lives of
gifted individuals relates more to the roles of par-
ents (Feldinan, 1985; Bloom, 1985), of internal factors
and significant others (VanTassel-Baska & Olszewski-
Kubilius, 1989), of crystallizing experiences (Gardner,
1985), or 0% chance (Tannenbaum, 1983). Yet what hap-
pensto a child in school should havea significant positive
effect on the processes of learning. The quality and
character cf a school’s curriculum is a vital ingredient
to the eventual realization of a child’s capacity. Gifted
andtalente:d students, like all students, have the right to
a continuity of educational experience that meets their
present and future academic needs. When an organized,
thoughtful curriculum plan is in place and when that
curriculum is supported by an articulate, informed
educational leadership, the probability of capturing the
interest and energyof our ablest youngthinkers is mark-
edly enhanced. Certainly an organized curriculum is a
key ingredient in this complex blending of circumstance
so central to the transformation of a gifted learner’s
initial capacity for intellectual activity into a mature com-
petence for academic andprofessional accomplishment.
Key belicfs and assumptions have guided the think-

ing of most recent curriculum theory in gifted edu-
cation (Passow, 1982; Gallagher, 1985; Maker, 1982;
VanTassel-[askaet al., 1988). These include thefol-
lowing:

(1) All learners should be provided curriculum oppor-
tunities that allow them to attain optimum levels of
learning.

(2) Gifted learners have different learning needs com-
pared with *ypical learners. Therefore, curriculum must
be adapted or designed to accommodate these needs.

(3) The needs of gifted learners cut across cogni-
tive, affective, social, and esthetic areas of curriculum
experiences.

(4) Gifted learners are best served by a confluent
approach that allows for accelerated and advanced
learning, and enriched and extended experiences.

(5) Curriculum experiences for gifted learners need to
be carefully planned, written down, and implemented in
order to maximize potentialeffect.

(6) Curriculum developmentfor gifted learners is an
ongoing processthat uses evaluation as a central tool for
future planning and revision of curriculum documents.
Over twenty years ago, national reports ushered in a

new era for educational and curricular change, predomi-
nantly in science and mathematics. Today American
educators again are faced with a barrage of reports
that describe deficiencies in current instruction in math-
ematics and science and in other content disciplines
as well. A Nation at Risk (National Commission on
Excellence in Education, 1983) reported on the failure
of public education in exposing studentstofull secondary
programsin science and mathematics. A Carnegie task
force report (1986) further documented the need for
more advanced course-taking in these subjects by larger
numbers of the secondary school population. The Col-
lege Board’s Project Equality (1983) outlined maximum
competencyskills in academic areas that require mastery
in today’s technologically advanced world. The most
stringent recommendations on curriculum were reported
by the National Science Commission (1983) which
prescribed four full years of science and mathematics
for the majority of students in American schools.

In the early 1990s, the reform movementhas moved
to a global arena. All countries are focused on the
importance of education. All countries see their future
economic hopeslinked to an educated citizenry, skilled
in the world technologies. Moreover, the demographic
make-up of many developed countriesis pluralistic, thus
globalizing the issues. The reform issues as they are
played out in the United States represent an important
case in point.
Some of the preeminent educational thinkers in the

United States have published treatises on the nature of
ideal schooling. Adler’s Paedaeia Proposal (1984) advo-
cated a basic liberal arts education for all, with a focus
on traditional content and the objectives of knowledge
acquisition, thinking skill development, and esthetic
appreciation. This view has been reinforced by Hirsch
(1989). From an administrative perspective, Goodlad’s
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A Place Called School (1983) explored fundamental

deficiencies in how schools are organized to carry out

instructional tasks. Subsequent work further explicated

our structural problems, especially at secondary levels

(Sizer, 1984; Boyer, 1983). The instructional focus of

Bloom’s (1980) work on mastery learning provided a

model for the systematic and progressive development

of skills in various domains of knowledge. Yet newer

work in curriculum and instructional processes would

favor deeper, more conceptual understanding over mere

mastery ofskills (Resnick, 1984). Moreover, studies of

gifted students support the need for differentiated stra-

tegies based on cognitive differences (Rogers, 1986).

Based on the proliferation of reports on problems

and remedies, it is clear that education has and is

experiencing significant pressure for reform and cur-

ricular change. In particular, there is a strong interest

in focusingefforts on raising the level of performance for

all learners and a belief that the successful approaches

to the achievements of the gifted can also enhance the

educational enterprise for those whoarelessable.

Although many local school efforts have not been

responsive to the perceived needs of a modern tech-

nological society, curriculum forthe gifted and talented

provides a starting point to upgrade these efforts,

particularly in areas that reports have cited as most

deficient: mathematics, science, technology, and foreign

language. Practitioners of theoretical ideas about cur-

riculum for the gifted must be sensitive to the organiza-

tional structure of the schools, contemporary K-12

curriculum needs, and the recommendations for change

being advocated by the majorstudies.

The Forces That Drive Curriculum

Based on the calls for reform at steady rates over

the last decade, one would expect a commensurate

interest in curriculum development projects. Yet very

few large-scale curriculum projects have been funded

since the splurge of the 1960s. However, curriculum

development in math andscienceis now in the forefront

of educational reform. Examples include the Amoco

Foundation’s $50 million grant to the University of

Chicago to change the shape of American mathematics

education at the elementary and secondary levels; new

National Science Foundation-funded projects in science

and mathematics with a heavy focus on technological

application; and American Association for the Advance-

mentof Science science projects that capitalize on new

science concepts. Within gifted education, two major

curriculum developmentprojects have been funded by

the United States Department of Education under the

Javits Gifted and Talented Act. These projects presage

a renewedinterest in serious curriculum workforgifted

learners.
Whathas causedthis resurgenceofinterest in curricu-

lum? Oneofthe social forces at work is our concern as

a nation for meeting future workforce needs. Wirsup
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(1986) reported on the dismal status of America’s

students in math and science when compared to their

Russian, Japanese, and West German counterparts.

Numerousreports over the last few years continue to

documentsimilar deficiencies in performance (Darling-

Hammond, 1990; Stevenson & Stigler, 1992). At the

nationallevel there has been a pronouncedshift in focus

from issues like discipline and community involvement

to hard questions about the content and sequence of

curriculum. The egalitarian philosophy that dominated

the last twenty years of educational policy altered cur-

riculum standards, reduced requirements, and created

an elective system that spawnedlowtest scores and gaps

in traditional knowledge. A concomitant focus on the

education of the handicapped sparked an examination

of our educational priorities. The billions of dollars

allocatedto tailoring educational programsto the special

needs of handicapped children as a result of the passage

of the Education of All Handicapped Americans Act

(PL 94-142) raised consciousness about the cost of

respondingto individual needsof learnersat appropriate

levels. The current concerns about changing demo-

graphics, work force, competency issues, and negative

international education comparisons further exacerbate

the need for reform.
Juxtaposed with these social, political, and economic

forces within educational systems is new research that

affects thinking about the nature of curriculum change

desired. New studies aboutintelligence (Gardner, 1983;

Sternberg, 1985) and how children learnare available to

shape the curriculum process.
While limited research has been conducted on cur-

riculum for the gifted per se, current research in teach-

ing and learning appears important to our conceptual

framework for understanding appropriate curriculum

for the gifted. For example, curriculum plannersfor the

gifted have long advocated the optimal match between

learner capacity and level of experiences provided; new

evidence for this principle has emerged from studies of

humandevelopmentthat found that when both personal

skill level and challenge level are correspondingly high,

adolescents experience a state of “flow” which allowsfor

optimal learning (Csikszentmihalyi, 1987).
Current learning research is also deeply rooted in the

basic disciplines of reading, writing, mathematics, and

science. Much on-going researchis attempting to explain

how children master complex knowledge structures and

procedures (Brown & Campione, 1986). In both reading

and mathematics, current research has supported a

meaning-based approach that provides appropriate drill

and practice in key activities (Anderson, Herbert, Scott,

& Wilkinson, 1985; Resnick, 1984).

Studies of thinking also contribute to understand-

ing curriculum directions for the gifted. Expert—nov-

ice comparisons in various fields (Berliner, 1985;

Sommers, 1980) have yielded differences favoring

experts in metacognitive acts like planning and revising.

A collection of research on expertise has revealed

that the successful utilization of these skills may be
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content-specific. Rabinowitz and Glaser (1985) found
that expert performance entailed a large knowledge
base of domain-specific patterns, rapid recognition of
situations in which these patterns apply, and the use
of forward reasoning based on pattern manipulation to
reach solutions.

Further support for such domain-specific research
comes out of studies which use general content-
independe 1t_ cognitive Strategies and which find no
clear benetits outside the specific domains in which they
are taught (Pressley, Snyder, & Carigha-Bull, 1987).
Thus, research on transfer Suggests that “thinkingat its
most effective [level] depends onspecific context-bound
skills and units of knowledgethat havelittle application
to other domains” (Perkins & Saloman, 1989, p. 119).
Curriculum is also being affected by larger social and

political contexts. Computer technology has foundits
Wayinto the curriculum as a “basic” subject rather than
as a peripheral. Global interdependence has become a
major organizational theme of special programsin all
content areas, not just social studies. On the otherside
of the ledg=r, “moral majority” advocates have brought
about the dissolution of values education, and other
educational foci that encouraged free and open inquiry
by students.
Goodlad (1979) posited that curriculum decision-

making is done at two levels, each in isolation from
the other. School boards effect curriculum policy, and
teachers implement classroom curriculum. Little cur-
riculum leadership is provided at a middle level by
building pri1cipals or central office staff. Consequently,
curriculum implementation as a standardized process
does not occur in most public school settings. Even
skeptical pzrents are not likely to challenge teachers
in an area heavily loaded with issues of expertise and
academic freedom.
But curriculum is still mostly driven by the inertia of

the status quo, a system of skill-based areas of inquiry
that proceeds on a continuum fromfirst grade to twelfth
grade, buttressed by basal texts andlittle examination
of the “why” of a curriculum offering at a particular
point in the sequence. For example, algebra was not
in the schocl curriculum sixty years ago, and now the
debate rage: as to its appropriatenessat the ninth-grade
level where it was initiated and has tended to stay.
Reading continues to follow a similar illogical path of
developmen: based on a curriculum model that ignores
individual readinessissues.

Since curr:culum is at a point of potential change,the
opportunity for educators of the gifted to take a strong
role in defining whatit should be for the most able, the
process by which it is formulated, and the diversity of
products or outcomesto be anticipatedis at hand. Itis
through appropriate curriculum design and delivery for
the top 5% of the population that the whole of curricu-
lum can be upgraded and enhanced. Thecurricular work
for the gifted can spearhead higher standards and more
rigorous methodologies in addressing the needs of the
rest of the student body.

A Curriculum Philosophyfor the Gifted

Fisner and Vallance (1974) presented five conceptions
of curriculum that have shaped the thinking of gifted
educators. The roots of each of these conceptions can
also be found in extant curriculum for the gifted, and
represent strong philosophical orientations for what a
view of curriculum for the gifted might be. A sixth orien-
tation related to career preparationis also considered.

(1) Curriculum as the development of cognitive pro-
cess. This Orientation in the education of the gifted has
focused on process skill development and hasled to
the adoption of curriculum materials organized around
higher level thinking skills. Having its roots in faculty
psychology,it has fostered a content-independent model
of curriculum thatuses cognitive skills as the centerpiece
of all learning activities. Implicit in this view is the
assumption that learning cognitive skills will translate
across, apply to, and enhance anyfield of inquiry a
student may encounter. Manypull-out programsfor the
gifted, which reflect this orientation, have emphasized
critical thinking, creative thinking, and problem solving
as the substanceoftheir curricula, treating these process
skills as content dimensions in their own right. Recent
research would support this orientation if there are also
ample opportunities for applying cognitive skills directly
to content (Perkins & Saloman, 1989).

(2) Curriculum as technology. This approachto cur-
riculum is also process-oriented, but focuses on the
organization of curriculum into student inputs and
outputs. This view of curriculum relies heavily on stated
behavioral or performance objectives with measurable
outcomes that can be tested in order to determine
educationalprogress or achievement. Learner outcomes
developed in individual states and by three national
groupsattest to the current centrality of this curriculum
orientation. It assumes that curriculum standards must
be explicit, taught to, and tested for. This view of
curriculum sees curricular effectiveness and efficiency
as realizable if a learning system is adopted by schools
rather than piecemeal changes (Spady & Marshall,
1991).

(3) Curriculum as personal relevance. This orien-
tation promotes a child-centered model that values
curriculum experiences which are tailored to individual
student needs. Theinterest of students in specific areas
guides the curriculum. The goal of such a curriculum
is to be personally engaging and to offer consum-
matory experiences that will provide growth at each
Student’s level of understanding. Several curriculum
models in gifted education employ this orientation.
Renzulli (1977), Feldhusen and Kolloff (1978), Betts
(1991), and Treffinger (1986) favor this orientation
becauseof its emphasis on self-directed learning. Gifted
Students become responsible for their own curriculum
through contracts with a facilitator who assesses interest
and ability. The interaction of student andfacilitator in
mutually agreed upon work form the central core of
curriculum experiences.
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(4) Curriculum as a social reconstruction. This view

of curriculum holds that the purpose of educational

institutions is to be agents for social change and that

the content of curriculum should be viewed within the

larger social and cultural realm. Topics to be studied are

chosen to promote community action programs needed

in a student’s immediate environment and to promote

individual andcollective social responsibility. Engaging

students in social action such asdrafting a piece of legis-

lation, taking a poll of neighborhood opinions regarding

nuclear energy, or organizing a school anti-pollution

campaign typify the curricular experience as part of

social reform. Work in the education of the gifted that

best exemplifies this orientation is the curriculum for

global futures and the theme of global interdependence

developedatsites like the Centerfor Global Futures in

Muncie, Indiana. Whole school districts also organize

curriculum this way to serve the high-school gifted

student, such as at Glenbrook Academy in Northbrook,

Illinois, and Morgan Park High School in Chicago.

Multicultural trends in curriculum also have their philo-

sophic roots in this orientation (Hernandez, 1989).

(5) Curriculum as academic rationalism. This curricu-

lum orientation hasits roots in the Westerntradition of

rational humanism. Specifically, it adheres to an ideal

of education as a way of providing students with an

understanding of great ideas and an ability to analyze

and synthesize past achievements.It recognizes a core

of work as central to our evolution as a culture (Hirsch,

1989). It further espouses a belief in the structure of

knowledge as embodiedin the organization of academic

and artistic fields of inquiry, and seeks to instruct

students within those content disciplines. Most of the

“durable” curriculum that is used in gifted programs

flows from this generalorientation. The special National

Science Foundation curriculum projects in mathematics,

science, English, and social studies (MACOS) which

were developed in the 1960s were all rooted in this

orientation. Packagedcurricula like Junior Great Books

and Philosophy for Children also adheretothis view.

(6) Curriculum as a precursor to career/professional

life. This view of curriculum has its roots in both the

professional school and vocational school models that

have influenced curriculum offerings over the last 20

years. A strong focus onthe practical and the utilitarian

has been a preoccupation at secondary andpost second-

ary levels. In the field of the gifted, this orientation

may best be seen through the career education models

(see Hoyt & Hebeler, 1974) that have appeared to

help students view curriculum as a preparation for

their future. The work experience programs for the

gifted, loosely termed mentorships and internships, also

have a utilitarian “real-world” focus. In these programs,

students relate to the practicing professional in his or

her domain and come to understand and appreciate

their own potential as future practitioners of a particular

craft. New conceptions of curriculum include a strong

emphasis on developing theskills, attitudes, and traits

of professionals (VanTassel-Baska, 1992).
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Although educators are free to choose among these

curriculum philosophies, the most effective curricula

incorporate all of them to some extent. Whereas the

academic rationalist’s view most closely accommodates

the current curricular organization of schools and has

guided most long-term curriculum efforts, it currently is

being seriously challenged by the social reconstruction

orientation. This view holds that curricular decisions

reflect social and economic biases. Thus any attempt

to differentiate curriculum for the gifted may be seen,

according to this orientation, as an elitism fostered by

the educational forces that would oppress the poor and

the minority membersof our school community (Oakes,

Gamoran, & Page, 1991). This viewpoint has led many

school personnelto flee from issuesof curriculum differ-

entiation for the gifted to a more moderate position of

higher curriculum standardsforall learners that include

the best features of curriculum forthe gifted.

The other major challenge to the traditional view has

come from those favoring individual student-centered

approaches(e.g., Renzulli, 1977; Treffinger, 1986). In

all fairness, this viewpoint has dominated gifted child

education worldwide, especially at the elementary level.

Thus while a confluency of these orientations may be

most desirable, clearly none exists at the present time.

Research on Curriculum for the Gifted

Althoughthefield of gifted educationis not prolific with

intervention studies, the body of literature on accelera-

tion in curriculum areasplaces it in the category of an

effective approach for many gifted learners. Perhaps

more has been written aboutthe efficacy of accelerative

practices with the gifted than about any other single

educational intervention with any population. Reviews

of the literature on acceleration have appeared with

some regularity over the last 25 years (Benbow, 1991;

Daurio, 1979; Gallagher, 1969; Kulik & Kulik, 1984;

Reynolds, Birch, & Tuseth, 1962; VanTassel-Baska,

1986). Each review has carefully noted the overall

positive impact of acceleration on gifted individuals

at various stages in the life span. Successful programs

of acceleration, most notably offshoots of the basic

talent search model developed by Stanley and others

in the 1970s, have demonstrated significant positive

impact on the learning of students (Benbow & Stanley,

1983; Kulik & Kulik, 1992; Swiatek & Benbow, 1991la,

1991b). Moreover, a broad-based research agenda has

emerged in the field of gifted education, dedicated

to understanding the long-term effects of educational

acceleration of the gifted (Brody, Assouline, & Stanley,

1990; Brody & Benbow, 1987, Brody & Stanley, 1991;

Robinson & Janos, 1986; Swiatek & Benbow, 1991a,b).

These recent studies continue to show positive results

in cognitive development from acceleration and no

negative effects on social emotional development.

Much descriptive literature has been written about

enrichment experiences that broaden a student’s view
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of the world of knowledge (Gallagher, 1985; Kaplan,
1979; Renzulli, 1977; Feldhusen & Kolloff, 1978). In
a review of research on enrichment, Treffinger et al.
(1991) found mixed results for programs that described
themselves with that term. Counseling has also been
mentioned as important to the emotional and social
growth of the gifted learner as well as an important
underpirining to any devised academic program (Gowan,
Demos, .& Khatena, 1965; Colangelo & Zaffran, 1979;
Piechowiki, 1984). Although acceleration, enrichment,
and courseling represent the major interventions used
with the vifted overthe last eighty years, it remains to be
determiried which approachesare most effective under
whatcircumstances with which gifted learners.
Beyond these basic approaches, research into appro-

priate cu-riculum for the gifted child is rather meager.
Until the: Sputnik era of the late 1950s, which resulted
in programs that addressed specific content areas, few
ideas about differentiated curriculum for the gifted
were syst:2>matically studied. Even though special classes
had been in operation since at least 1919 in selected
locations, usually large cities, the actual differences
in instru;tional strategies, content, or materials were
not examined. Grouping based on intelligence and
achievemient was the predominant strategy employed,
although individual grade acceleration was practiced to
some extznt, and curriculum outlines and sometimes
units were prepared for use with the identified gifted
students (Hollingworth, 1926; Hall, 1956).

Over the past twenty years, however, educators in
the field of the gifted have formulated some gen-
eral principles about appropriate curriculum for gifted
children. Ward (1961, 1981) developed a theory of
differential education for the gifted that established spe-
cific prin:iples about appropriate curriculum. Meeker
(1969) used the Guilford Structure of Intellect (SOI)
to arrive at student profiles that highlighted areas of
strength ind weakness so that curriculum planners
could buiid a gifted program to improve weakareas.
Curriculum workbooks were structured to address this
need in the areas of memory, cognition, convergent
thinking, divergent thinking, and evaluation. Renzulli
(1977) focused on a model that movedthe gifted child
from enrichment exposure activities through training
in thinkirig and research skills into a project-oriented
program ‘hat dwelt on real problems to be solved.
Gallagher (1985) stressed content modification in the
core subject areas of language arts, social studies,
mathematics, and science. Stanley, Keating, and Fox
(1974) cor'centrated on a content acceleration approach
to differentiate programs for the gifted. Feldhusen
and Kolloff (1978), Kaplan (1979), and Maker (1982)
have stressed a confluent approachto differentiation of
curriculurn for the gifted that includes both acceleration
and enrichment strategies. Passow (1982) formulated
several cardinal curriculum principles that reflect con-
tent, process, product, behavioral, and evaluative con-
siderations. VanTassel-Baska (1988, 1992) synthesized
existing aj:proaches to gifted education curriculum and

translated them into each contentareausing

a

traditional
curriculum design approach.

Morecurrent work in curriculum for the gifted has
focused on a merger with the curriculum reform prin-
ciples advocating world class standardsin all traditional
curricular areas (VanTassel-Baska, 1992). The major
shift in thinking regarding this orientation is from
one that looks only at the optimal match between
characteristics of the learner and the curriculum to
a model based on professional competence in vari-
ous domains, thereby letting the curriculum standard
determine who may becomeproficient in an area rather
than a predetermined test. Thus differentiation for
any population is grounded in differential standards
of performance at a given period of time. Standards
are constant; time is the variable. Such a model holds
promise for gifted students in that the level and pace of
curriculum can be adaptedto their needs, and the stated
standards imply the kind of focus that curriculum makers
for gifted students have long advocated—higherlevel
thinking,interdisciplinary approaches, and emphasis on
student-centered learning.
The other current approach to curriculum for the

gifted has been instituted as a result of newer concep-
tions of giftedness, notably Gardner’s multiple intelli-
gences (1983). This approach assumesthat the major-
ity of children have some talent area or intelligence
which can be developed through focused curriculum
attention. Similar in practice to the Talented Unlimited
model developed in the 1970s by Calvin Taylor, the
talent development model also eschewsidentification
of children as gifted but rather favors the use of
diagnostic information to determine strengths that can
be used to develop an appropriate curriculum. Highly
individualized, this approach has been implemented
successfully in several school-based settings (Bolanos,
1991).
Some combination of both of these approachesis

probably most productive. Gifted students need high
but realizable expectations for learning at each stage
of development. Other students can benefit also from
working to attain such standards. By the same token,
gifted students can also benefit from a more devel-
opmental perspective on fostering their abilities at a
close-up level. Lingering questions over both approaches
will remain until there is research evidence that supports
gifted student growth in a context that has done away
with formalidentification.

Theoretical Curriculum Models for the Gifted

Although research on curriculum for the gifted provides
limited evidence regarding effectiveness, three relatively
distinct theoretical curriculum models have proven suc-
cessful with gifted populationsat various stages of devel-
opment and in various domain-specific areas. They are:
(1) the content mastery model; (2) the process/product
research model and(3) the epistemological concept model.
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The Content Model

The content model emphasizes the importance of learn-

ing skills and concepts within a predetermined domain

of inquiry. Gifted students are encouraged to move as

rapidly as possible through the content area; thus con-

tent acceleration dominates the application of this model

in practice. When a diagnostic—prescriptive instructional

approach (D-P)is utilized, students are pretested and

then given appropriate materials to master the subject

area segments prescribed.
The D-Pinstructional approach has provedeffective in

controlled settings, but has not been widely practiced in

regular classroomsfor the gifted. Several reasons account

for this. Like any individualized model, it requires a highly

competentclassroom managerto implementit. When used

appropriately, each student may be working ona different
problem, chapter, or book at the same time. Regardless
of the rhetoric surrounding individualization, very little
is actively practiced in basic curriculum areas. A second
reasonis that most pull-out programs do not focus on core
content areas and therefore negate the possible employ-
ment of the model. Third, the approach has not been
particularly valued by many educatorsof the gifted because
of its insistence on utilizing the same curriculum and
merely altering the rate. The lecture—discussion approach
to the content model is more widely practiced at the
secondary level, but its effectiveness is highly dependent
on teachers being well-versed in the structure as well as in

the content of their discipline. Too frequently the content
modeldisintegrates into learning the exact sameskills and
concepts asall learners are expected to do in the school
context, only tediously doing more exercises and drills in
a shorter period of time.

In the D-P approach, teachers and teachingassistants
act as facilitators of instruction rather than as didactic
lecturers, although many content-based programsfor the
gifted place a strong emphasisonlecture and discussion.
The curriculumis organizedbytheintellectual content of
the discipline andis highly sequential and cumulative in
nature, making a proficiency-based model for measuring
achievementveryfeasible.
The D-P approach to the content model has been

utilized effectively by talent search programs across
the world, particularly in mathematics (Keating, 1976;

Benbow & Stanley, 1983). VanTassel-Baska (1982) has
shownthe effectiveness of the model in teaching Latin,
and foreign language teachers have used the model
for years to ensure English syntactic mastery in their
students. Clearly, it represents the most individualized
instructional approachto basic curriculum for the gifted,
and it embodies a continuous progress philosophythat
schools readily understand.
The more typical approach to content-based instruc-

tion, however, is one that presets an early mastery

level for students, frequently requiring more advanced
skills and concepts to be mastered one year earlier than
normal. The content model uses existing school curricu-
lum and textbooks, so it is not costly to implement.
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Although it responds to the rate needs of groups of

students, allowing the able to advance a little more

quickly through the traditional curriculum, it may still

leave the highly gifted unchallenged.

In fairness to the content-based model, teachers who

use it successfully have made important alterations in

the organization of the subject matter being taught. For

example,in the fast-paced Latin program, the concepts

that are spread out incrementally over the first three

chapters of the book are synthesized into a matrix study

sheet, presenting studentswithall five Latin cases, three

genders, and two numbersin their various combinations

all at once. Homeworkis assigned only from the third

unit, where all the interactions of gender, number, and

case may be practiced. Thus 30 hours of instructional

time may be reduced to four or five at the most,

and gifted students can master the important concepts
governing Latin syntax in an economicalfashion.
What appears as a simple process of moving more

quickly through the same basic material becomes more
sophisticated in actual practice. The effective teacher
reorganizes the content area under study according to
high level skills and concepts. The focus of student
prescriptive workis in larger increments that carry with
it a holistic picture of the topic understudy.
The content mastery model for curriculum and

instruction also has the capacity to cover the regular
skill-based curriculum in reading and mathematics in
approximately one-third the time currently expended.
This condensation process occurs as a result of two
curriculum modifications. Students move through skill
areas at a rate commensurate with their capacity. By
testing for proficiency, by assigning work based on
documented increased levels of development, and by
reorganizingbasicskill areas into high levelskill clusters,
mastery learning time is conserved, and moreefficient
and challenging learning experiences are promoted.

The Process/Product Model

The process/product model places heavy emphasis on
learning investigatory skills, both scientific and social,
that allow students to develop a high-quality prod-
uct. It is a highly collaborative model that involves
teacher-practitioner-student as an interactive team in
exploring specific topics. Consultation and independent
work dominate the instructional pattern, culminating in
student understanding of the scientific process as it is
reflected in selective exploration of key topics.

Reported in the literature under the rubric of the
Enrichment Triad and the Purdue model (Renzulli,
1977; Feldhusen & Kolloff, 1978), this approach to
curriculum for the gifted has also enjoyed success.
At the secondary level, special science programs for
the gifted have used the model (VanTassel-Baska &
Kulieke, 1987; VanTassel-Baska, Gallagher, Sher, &
Bailey, 1992), and institutions like Walnut Hills High
School in Cincinnati, Bronx High School of Science
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in New York, and the North Carolina School of Math
and Science have practiced the model as a part of their
high-poweredscience programsfor years.
One manifestation of the model engages the stu-

dent in problem finding and problem solving and puts
the stude1t in contact with adult practitioners. In the
field of science, for example, scientists from national
science laboratories work with academically talented
junior-high students during the summer to help them
develop research proposals for project work during the
following academic year. Students are actively involved
in generating a research topic, conducting a literature
search, seecting an experimental design, and describing
their plan of work in a proposal. The proposal is
then critijued not only by the instructor but also the
scientist. {n this way, then, students focus on process
skill development in scientific inquiry and strive to
develop a high-quality product. Another manifestation
of the model emphasizes problem-based learning, an
approach that allows the student to generate learning
tasks based on a paradigm of the known, the need to
know,anc! the process by which needed knowledge can
be acquired (Barrows, 1985).
The process/product modelfor gifted curriculum dif-

fers from the content-based model in that content is
incidental. Student interest is the mainspring for what
“content” will be studied. The nature of the evaluation
effort is product-based rather than proficiency-oriented,
and the focus is on studying selected topics in-depth
rather than moving through a given domain of inquiry
in a fast-paced manner.

This curriculum andinstructional model most closely
parallels t1e recommendations of national curriculum
groups in both science and mathematics who tend
to favor « student-directed, hands-on, inquiry-based
process of problem solving, where students are engaged
in the act of constructing knowledge for themselves.

The Epistemological Model

The episte nological concept model focuses on talented
students’ understanding and appreciating systems of
knowledge rather than the individual elements of those
systems. Ii reflects a concern for exposing students to
key ideas, themes, and principles within and across
domains of knowledgeso that schemata are internalized,
synthesize:!, and amplified by further examples. The
role of tke teacher in this model is as questioner,
raising interpretive issues for discussion and debate.
Students focus their energies on reading, reflecting,
and writin. Esthetic appreciation of powerful ideas in
various representational forms is viewed as an important
outcomeofthis model.

This model has been used with gifted learners for
several reasons. First, the intellectually gifted child
has unusually keen powers to see and understand
inter-relationships. The whole structure of conceptual
curriculum is based on constantly interrelating form

and content. Conceptual curriculum is an enrichment
tool in the highest sense, for it provides the gifted with
an intellectual framework not available in studying only
one content area, but exposes them to manyideasnot
provided for in traditional curricula. Furthermore, it
providesa basis for students’ understanding the creative
as well as the intellectual process through critically
analyzing creative products and beingactively engaged
in the creative processitself. It also provides a context
for integrating cognitive and affective objectives into
the curriculum. A discussion of ideas evokes feelings;
a response to the arts involves esthetic appreciation;
and the study of literary archetypes creates a structure
for self-identity.
Many writers in the field of gifted education have

lauded the epistemological approach to curriculum
(Ward, 1961, 1981; Hayes-Jacobs, 1981; Maker, 1982;
Tannenbaum, 1983). Some extant curriculum has been
organized around the model at both elementary and
secondary levels. The College Board Advanced Place-
ment Programrelies heavily on this curriculum approach
in its history (both American and European) and
literature and composition programs. The Junior Great
Books program, Philosophy for Children, and Man: A
Course of Study (MACOS) are elementary programs
that promote the approach. Each of these programs
stresses the use of Socratic questions to stimulate an
intellectual discussion among students on an issue or
theme. Creating analogies across a field of inquiry
is encouraged, andinterdisciplinary thinking is highly
valued. Recent curriculum developmentefforts for the
gifted have also attempted to utilize the epistemologi-
cal framework (VanTassel-Baska & Feldhusen, 1981;
Gallagher et al., 1984), and larger curriculum projects
in the past, such as CEMREL’s mathematics program
at the secondary level and the Unified Mathematics
program at the middle school level, have utilized a
holistic approach to the organization of content.
The concept-based model for curriculum andinstruc-

tion differs considerably from the nature of the previous
two models described (see Table 1 for an overview of key
characteristics of each model). |
The concept-based model is organized by ideas and

themes, not subject matter or processskills. It is highly
interactive in its instructional context, which contrasts
with the more independent modesof instruction used
in the other two models. Concern for the nature and
structure of knowledgeitself is a major underlyingtenet.
The evaluation of students engaged in this model typi-
cally requires evidence of high-level esthetic perceptions
and insight rather than content proficiency. The nature
of culminating products tend to be well-crafted essays
that show evidence of synthesizing form and meaning
across areasof study. Artistic products also demonstrate
this synthesis of form and meaning (Eisner, 1990).

Effective curriculum andinstruction for the gifted has
reached a stage of evolution where existing theoretical
and research-based models need to be systematically
translated into practice at the local level. Competition
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TABLE1

Contrasting Curriculum/Instructional Models for the Gifted
 

A. Content B. Process/Product C. Concept
 

@ Fast-paced
@ Proficiency-based
e@ D---P approach
® Organizedbyintellectual content
®@ Teacherasfacilitator

e@ Product-based

@ Collaborative

@ In-depth on selected topics

@® Resource-orientated
@ Organized aroundscientific of

other process model

@ Epistemological
@ Aesthetics-based
@ Discussion approach
@ Organized by themes and ideas
@ Socratic method

 

among these modelshasdissipated the effect of building

a strong differentiated program for the gifted that

addressesall of their intellectual needs within the core
curriculum aswellas atall levels outside it. The synthesis
of the content, process/product, and concept models has
provided a clear direction for new curriculum work.

This synthesis approach has been the dominant one
employed in two recent national curriculum projects.
These projects have attempted to look specifically at
the content areas of science and language arts in order
to integrate the three curriculum models in providing
appropriately for the gifted. A brief review of the
curriculum foundations of each project follows.

Mathematics and Science

Mathematics and science education are currently experi-
encing several major and interrelated problems in the
United States. Current national reports recommend a
major shift in the organization of science curriculum
from a content emphasis to a focus on key concepts
and scientific principles taught through hands-on,real-
world problem-solving approaches (AAAS, 1989, 1990;
Bennett, 1986; Hilton et al., 1989; National Science
Board Commission, 1983; NAEP, 1988). Major curricu-
lum reform efforts emanating from several disciplines
have highlighted the need for curriculum change that
moves away from the teaching of discrete facts toward
the organizationof significant content by concepts, away
from content coverage toward selective examples to
support principles, and away from passive learning
towards hands-on inquiry-based learning experiences
(Association for Supervision and Curriculum Develop-
ment, 1990).

Current curriculum and instructional problems com-
bined with the need to develop a literate scientific
citizenry create a special kind of dilemma for science
education. On the one hand,school organizationalstruc-
ture at all grade levels is too inflexible to accommodate
serious science study. Laboratory time and hands-on
classroom experiments require longer time periods than
are typically allocated (National Assessment of Educa-
tion Progress, 1988). Moreover, science instructional
time is significantly less than amounts allocated to
reading and math. Combined with the instructional
time issue is the lack of training of teachers to do
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science with children in an appropriate way (American
Association for the Advancement of Science, 1989;
Bennett, 1986; National Science Board Commission,

1983). Most elementary and middle schoolteachersrely
heavily on textbook worksheets and canned experiments
for conveying what science is. Because science is poorly
and infrequently taught at the elementary level, it has
failed to sustain the involvement of all but the most
science-prone students, those who mayalso have extra
curricular resources to spark their continued interest in
science. The most tragic loss of continued involvement
in science is among girls and minorities as well as
other high ability learners lacking opportunity (Hilton
et al., 1989).
An interrelated part of the problem is the failure

to treat science as active inquiry and students as real
investigators in the process of making meaningoftheir
world. In order for science to be viewedasreal inquiry,
it must be taught in a way that demonstrates a strong
emphasis on science concepts, on investigation of real
problems, and onthe integration of science with other
disciplines. ,
The needs of science education may be perceived as

complex, requiring solutions on several fronts simulta-
neously. These areas may be delineated as:

(a) the developmentof modelcurricula that reflect the
elements of the new science and standards appropriate
to high ability learners;

(b) changes in the selection of curriculum materials
and howthey are used;

(c) instructional strategies that complement the new
science and demonstrate effectiveness with a variety of
learners;

(d) teacher attitudes and behaviors that accept the
importance of curriculum and instructional change and
are capable of executing it; and

(e) systemic change models that allow these dynamics
to work together.
These general concerns about the state of science

curriculum in schoolsare felt keenly by educators of high
ability learners. The data clearly indicate that our top
students are not ready to compete at world class levels
(ASCD, 1990; Stevenson & Stigler, 1992). It is critical
that high ability students have a functional knowledge of
science, even if they do not entercareersdirectly related
to scientific research or teaching. In a complex society,
with the increasing involvementof science in matters of
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health, the economy, and nationalsecurity, the general
population needs to have a better understanding and
appreciation of science, mathematics, and technology.
Manyhigh ability students do not experience an appro-
priately accelerated and enriched science curriculum
during thexr elementary and middle school experiences;
often science is not even taught systematically at the
elementary level. Yet high ability learners, including
the intellectually gifted and the science prone, exhibit
an unusua. readiness to engage in inquiry and exhibit
intense curiosity about the world around them, eager
to participate in more concept-based work in science.
It is also ut elementary and middle grade levels that
independent investigations involving science can most
easily be initiated andscientific processes explored in an
interdisciplinary framework. However, in the majority
of school «listricts in America, the textbook approach
is the major delivery system for science curriculum,
used primarily as a passive learning tool where children
read and answer factual questions (Lockwood, 1992).
Consequeritly, many gifted learners face boredom and
demotivation in this critical field of inquiry.

Gifted l:arners in science then need a curriculum
that is sufficiently advanced and challenging, offering
a sequence of tasks that extend their knowledge base.
Theyalso need a curriculum that provides opportunities
for original investigations in science, using real world
problems as a point of departure. Lastly, they need
to study important scientific concepts that allow for
making connections within science areas and across to
other areas of study.
By overlaying the concerns of general science educa-

tion with the special learning needs of gifted learners,
common issues emerge: how to infuse the curriculum
with approoriate content and methodology; how to
impact posi"ively upon science and technologyliteracy,
especially among high ability students; and how to
motivate students to see the joy of engaging in science
inquiry. This complementation of science education
and gifted :ducation leads to the consideration of six
key components necessary to curriculum development
workthat s:eks to wed principles of the new science to
curriculum principles for gifted learners.

(1) Developing an understanding ofscientific concepts.
In a world .f fragmented information and knowledge
explosion, there is a need to organize subject matter
more effectively. One of the most powerful ideas that
emerged from a study of 120 scholars conducted by
Shane (1981!) was a recognition among leading scien-
tists that students need to understand key concepts
in science more than specific facts and that scientists
could agree’ on what these concepts were. Judson
(1980) also used key science concepts to develop his
powerful curriculum Search for Solutions, and con-
cluded his text material with a set of unanswered
Scientific questions. Focusing on scientific concepts is
also a cornestone of new workin science curriculum,
most notably Science for All Americans (Rutherford &
Ahlgren, 199).

(2) Developing scientific inquiry skills in collaborative
settings. Just as one considers a shift in the organization
of science curriculum toward key concepts, so too there
needs to be a shift toward the student as investigator.
Sternberg (1982) has outlined this major focus for
gifted learners as the importance of engaging in prob-
lem finding, problem solving, problem evaluation, and
scientific reporting.
An appropriate science curriculum should reflect an

emphasis on more independent laboratory work, more
extensive reading, more authentic library skills, and
more true experimental work (Brandwein & Passow,
1988). Cothron, Giese, and Rezba (1989) Suggest the use
of a four-question strategy to help students internalize
experimental design procedures, asking what materials
are available for conducting experiments on a particular
phenomenon,how a phenomenonacts, how one changes
the set of materials to affect an action, and how one
measures or describes the response to the change.

Closely related to an understanding of doing real
world science is the ability to work collaboratively
in a research team. Given the nature of the know-
ledge explosion, no one is capable of grasping all
content knowledge for purposes of generating new
knowledge. Consequently, an important model ofsci-
ence for the high ability learner to understandis that of
collaboration. In the world of scientific research, many
breakthroughs are madeby scientific teams made up
of individuals with specialized backgrounds, but with
a scheme for working together on current scientific
problems that requires combinational knowledge from
several areas. Work in biochemistry is a good example
of this, for biologists and chemists routinely address key
research questions together. Even therecent practice of
awarding the prestigious Nobel Prizes in the sciences
is toward a joint award to a team that has made a
major contribution. Mentorships and internships both
offer structured program options for gifted students
to appreciate the nature of collaborative work in the
sciences.

(3) Developing a knowledge base in science areas.
Another key component to an appropriate science
curriculum for high ability learners is the opportunity
to learn significant content in science areas. Empha-
Sis on equal exposure of students to content in the
biological, physical, and geological sciences is also
necessary to ensure that intradisciplinary understandings
are developed.In an analysis of the effects of curriculum
materials, it was found that students generally learned
the specific content areas of science (biology, chemistry,
etc.) to which they were exposed. However, in the
case of selected National Science Foundation curricu-
lum materials, which are strongly content-oriented and
include BSCS Biology, Chemistry study, IPS Science,
and PSSC Physics, students improved morein the areas
of processskills, analytical skills, and creativity when
compared to students using other curricula (Welch et
al., 1981). It appears that the science curriculum that
has a significant content base organized conceptually
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can enhance the developmentofskills critical for doing

science. Where high ability students are exposed to a

heavy content emphasis, as is still the case with some

basal text materials, it is critical that opportunities for

testing out of content already mastered are provided

along with opportunities for advanced work in science

topics. Rutherford and Ahlgren (1989) integrate scien-

tific knowledge requirementsinto

a

set of scientific views

of the world. These include:
(a) the structure and evolution of the universe;

(b) the general features of the planet earth,

(c) the basic concepts related to matter, energy, force,

and motion;

(d) the human organism as a biological, social, and

technological species;
(e) the humanlife cycle through all stages of develop-

ment and maturation; and

(f) the basic structure and functioning of the human

body.
The emphasis on learning an appropriate knowledge

base in the sciences is then shaped by these views that

guide the teaching of more discrete content.

(4) Developing interdisciplinary connections. In the

last half of this century, the world has begunto recognize

the awesome connection betweenscientific discovery,

technological development, and direct impacton society

(Kuhn, 1970; Bronowski, 1973). Perhaps the develop-

ment of the atom bombwasthefirst time this connection

was truly etched on people’s collective consciousness.

Since that time, however, the connections have been

repeated over and over again. Consequently, to teach

science aS a totally objective set of processes is to

misrepresent the role of science in today’s world. High

ability students need to be exposedto the social issues

surrounding the scientific enterprise and to develop a

philosophy of science and a codeof ethics that includes

concerns for the moral and ethical dimensions of doing

science.
Infusion of technological advancesinto the curriculum

should be a two-pronged approach: making use of

technological tools that aid learning (e.g., computer

simulations, video-discs, CD-ROMS) andinclusion in

the curriculum content of the technological advances

that affect society (e.g., telephone, laser, or medical

technology). In each case, it is important for students to

see the application of these advances and notjust know

of their existence.
Making the connection between science concepts and

other areas of inquiry such as the social sciences,

mathematics, and languageis also crucial to meaningful

science learning. As students study the concept of

scientific systems, for example, it is helpful to link that

study to systems of government, systems of economics,

and various communication systems. This forging of

deliberate connections to other disciplines of study

provides a richer and more complex curriculum for

high ability learners.

(5) Developing investigations of real problems. Inte-

gral to considerations in developing an appropriate
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science curriculum frameworkis the role of the learner

and hersense of connectednessto the enterprise of doing

science as scientists themselves do. Traditional curricu-

lum structure has a well-established orderof instruction:

information comes first, followed by questioning to

determine student understanding, and ending with some

sort of problem-solving activity. While this approachis

very systematic and easy for teachers to manage, it does

not reflect the kind of learning which takes place in the

“real world”, and especially in the science professions.

The goal of problem-based learning, one technique to

engage learners in real problem-solving, is to make

learning in school more closely parallel the life-long

learning which occurs in adulthood (Barrows, 1985).

With laboratory experiences carefully structured

within the investigation of the problem, problem-based

curriculum becomes an encapsulation of the entire

process of scientific thought, investigation and impact.

Moreover, problem-based curriculum has the advantage

of easily incorporating study and discussion of the

inter-relationship between science and social structures

such as government and economics.
(6) Developingscientific habits of mind. Welch (1984)

has noted the importance of understandingtheactivities,

beliefs, and personaltraits of scientists in order to make

appropriate inferences about an appropriate science

curriculum. Mostscientists share a commonset of fun-

damentalbeliefs about the natural world. These include

such ideas as the existence of universal physical laws,

the Copernican theory, and the belief of living things

evolved over a long time period from simple to more

complex forms. Such shared beliefs, unlike religious

beliefs, are subject to question and can radically change

if experiment or observation of the worldindicatesthat

they do not accurately reflect the true nature of things.

Thusscience is uniquely dependent on experiment and

inquiry. It is therefore important to convey both the

fundamentalideas of science and the methods by which
they are tested and refined to learners.
Welch (1984) also notes that certain personality traits

seem to characterize the more successful scientists, and

this research provides us with important guidance on

the appropriate way to structure a science program

for high ability learners. The particularly important

characteristics that scientists exhibit have been identified

by Brandwein (1955) and Klemm (1977) to be curiosity,

creativeness, and commitment.

Language Arts

Recent national reports in the language arts also have

called for a reconsideration of language arts curricula

that is sensitive to using high powered material and

inquiry-based approaches (Marzano, 1992). As with

mathematics and science, such reports also stress

the importance of using such approaches throughout

elementary and junior high school. Close and active

reading of various genre is also encouraged even at
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the expense of broad coverage (National Assessment
Governing Board, 1992). Constructivist theory in the
language arts has focused on the complextasks of stu-
dent as meaning maker(Spivey, 1990). Other theorists
view the province of teaching languagearts as promoting
the class.cal canon and teaching traditional forms of
writing (Elirsch, 1989; Thompson,1990). Accompanying
modes of assessmentare also being advocatedto reflect
this intensive involvement with literary works, focusing
more on the processes of reading, the thought patterns
of studer:ts engaged in it, and the power of thought
brought -o bear in connecting one work to another
(National Assessment Governing Board, 1992). There
exists, however, a significant gap between theory and
practice. Researchersin literary development generally
have deplored the lack of curriculum research in testing
what works in schools (Langer & Allington, 1992). One
of the challenges, then, is to find ways to incorporate
what is known about literacy development and the
schooling orocess and putit into “testable” practice.

Glattho-n (1992) emphasizeslearningasan interactive
process that brings together the learner, an activity
or task, znd the situation that surrounds them. Thus
there is concern for ensuring a “holistic view” in a lan-
guagearts. curriculum. A literate environmentprovides
rewarding experiences where meaning is constructed
in real situations. Students work collaboratively and
use the teacher as a model. Learners engage in risk-
taking an! revising their work as a regular part of
their school experience. An integrated curriculum uses
communiciition skills as inter-related processes which
Support exch other and as enabling skills across all
subject areas. In the integrated language arts, learn-
ers employ three cueing systems: semantic (meaning),
syntactic (‘word order or grammar), and graphaphonic
(sound/syrabol). Outcome-based curriculum goals focus
on whole-thinking processes (rather than sub-skills) that
are at a sufficiently challenging conceptual level. A
“thinking” curriculum requires awareness of one’s own
thinking, and the awareness includes attitudes, habits,
and dispositions, as well as the critical and creative
thinking processes about ideas. Such a language arts
curriculum encourages student responsibility for learn-
ing as well us supports studentchoice, collaboration, and
active participation. Finally, a key curriculum feature
relates to a1 aligned curriculum where whatis written is
also taught andtested so that instruction and assessment
becomeintvrrelated areas.

Tschudi (1991) reviewed the materials on K-12
language arts curriculum and suggested several key
ideas for successful language arts programs. These
ideas focused on the need to integrate the language
arts with ajl content areas, the need to recognize and
honorcultural differences in children through involving
parents anc community in the schools, an emphasis on
open-endecactivities that are judged through authentic
assessment orocedures, andthe integrated teachingofall
the language arts together.

Research: on the effectiveness of the whole language

approach compared to the traditional, skill based
approach to language learning Suggests that they
are approximately equal in their effects with several
exceptions (McKenna, Robinson, & Miller, 1990).
Whole language approaches seem to be moreeffective
in kindergarten than first grade, may produce stronger
scores on word recognition than reading comprehension,
and produce weakereffects with populations labeled
specifically as disadvantaged than with those not so
labeled. More recent studies, however, show a trend
toward stronger effects for basal reading programsrel-
ative to whole language programs(Stahl & Miller, 1989).
Readingliteracy, however, has been depicted as a multi-
purpose, multi-level set of experiences (NAEP, 1992).
While arguments for a high quality liberal program

of study in the language arts have been consistent
over the past ten years (Adler, 1984), the current
State of language arts curriculum maybe characterized
as fragmented by both philosophical orientation and
areas of emphasis. The whole language movement
has attempted to integrate language arts areas, to
provide opportunities for interdisciplinary work, and
to encourage “meaning-making” on the part of the
learner. The cultural literacy movementhas attempted
to stress the importance of students developing a rich
knowledge base in established works of literature and
developing expository writing skills. A third movement
to emphasize multicultural literature and a global per-
spective is also a primary orientation within thefield.

Major Emphases within Language Arts Curricula
for High Ability Learners

Based onthe current languagearts issues, and an exami-
nation of the majorareas of the languagearts curriculum
that might be emphasized, the National Curriculum
Project in the Language Arts has chosen to emphasize
the following areas in curriculum development:

Address the Intellectual Needs ofHigh Ability
Students Through Selecting Rich and Rigorous
Reading Materials

High ability students, asall students, need to learn and
master the content and the skills deemed by society as
essential in order to be a good “participant” in the
society. However, it is also true that basal reading
materials are inadequate to guide high ability students
in the developmentof their potential. Languagearts
programsfor identified high ability students should
provide rigorous opportunities for the developmentof
their academic andintellectual potential in all major
areas of the discipline. Thus enhancing reading and
literature programs through choice of substantive
texts is a crucial componentof appropriate curriculum
(Baskin & Harris, 1980; Polette & Hamlin, 1980;
Polette, 1982; Halsted, 1988).
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Foster Critical and Creative Thinking

While gifted students should have opportunities to

understand the importance of performing the tasks and

mastering the structuresof traditional K-12 languagearts

curricula, they should also understand that mastery of a

structure frees them to push beyond the boundaries and

constraints of that form, to diverge into more creative

patterns of thinking. Gifted students should not see

mastery of standardizedskills as an end, but as a means

to more innovative thinking. Even the very youngest

student should be given repeated opportunities to try

out traditional and non-traditional modes of inquiry.

The classroom must provide repeated opportunities for

gifted students to engagein critical and creative thinking

and inquiry that integrates the languagearts.

Incorporate “Whole Language”’ Literature-Based

Materials Which Emphasize the Critical Connection

Between Reading and Writing

Most students can profit from language arts programs

which expose them to whole, meaningful works of

literature. Since gifted students typically learn to read

early and develop “holistic” reading strategies, early use

of whole language approachesseemsparticularly appro-

priate for them. Gifted students also can benefit from

exposure to literature which demandstheir thoughtful

interaction and which challenges their attitudes and

beliefs. Recent research has demonstrated that the

most fruitful type of interaction with texts occurs both

receptively through reading and productively through

writing. Students must be encouraged to see themselves

as engagedin a continuing dialogue with exciting works

of literature and great writers, and through thoughtful

reading of and writing about those texts.

Enhance the Growth ofMetacognitive Awareness

and Control

Amongthe special talents that high ability students

possessis the ability to think about their own thinking,

or metacognitive awareness. Along with encouraging the

studentsto interact thoughtfully with worksofliterature,

language arts programsfor high ability learners should

enhance the ability to examinecritically their cognitive

activities. In addition, then, to solving the problems

involved in deriving meaning from a text or producing

meaning through a text, gifted students should be

encouraged to reflect on the ways that they plan,

assess, evaluate, and revise their cognitive activities

through meaningful research activities. Data on good

readers indicate a high degree of metacognitive control

already over the basic skills of reading. Good readers

possess positive habits and attitudes about reading; read

with enough fluency so that they can focus on the

meaning of what they read; use what they already know
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to understand what they read; form an understanding

of what they read and extend, elaborate, and critically

judge its meaning; use a variety of effective strategies

to aid their understanding and to plan, manage, check

the progress of their reading; can read a wide variety

of texts and can read for different purposes (NAEP,

1992).

Encourage Active Learning

Discourse is made;it is not just passively received. Too

often students merely react passively to what they hear

or read. High ability students should be awarethat they

are active meaning makers not only in the stories that

they create out of their own experience butalso in their

reading of literature. They need to be encouragedto see

themselves as active readers and shapers of language.

They must be made aware of the processes that they

use to speak, read, and write, and the role of their

communities in those processes of producing discourse.

We must make them awareofthe various discourses that

they use in several contexts.

Heighten Students’ Awareness and Appreciation of

Cultural Diversity

It is critical that high ability learners become especially

sensitive to differences among and between cultures.

Cultural diversity is a valuable resource and exposure to

such diversity can provide genuine opportunities for per-
sonal growth. While notall materials in a language arts
program will necessarily or explicitly explore cultural

diversity as a central theme, a special effort should be

made to incorporate these materials. Given the impor-

tance of attitudinal factors in cognitive development,
limited English proficiency students and students from
minority groups within the dominant culture can be

expected to benefit from the inclusion of materials which

provide positive depictions of their cultural traditions.
Moreover, students from the majority culture need a
strong background in other cultures as well. Thus the

inclusion and focus on multi-cultural materialsis critical

to a strong language arts program for high ability

learners.

Use Collaborative Learning Techniques

Students are a valuable resource to each other and

should be used through incorporating collaborative

activities. Some of the most rewarding, unpredictable,

and exciting learning occurs when peerscollaborate on

projects. Gifted students should be given opportunities

to work on group projects where one student’s ideas

supplement, challenge, redirect a classmate’s work. In

particular, students should be given opportunities to
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receive oral and written responses from their intellec-
tual peers. They should come to regard themselvesas
members of a learning community, and they should
come to consider their classmates as valuable sources of
feedback and as co-learners. Use of discussion groups,
workshopping techniques for the writing process, pan-
els, and debates are all strategies that can enhance
collaborative learning.

Explore Interdisciplinary Applications by
Connecting Literature to Art, Music, Social Studies,
and Other Relevant Areas of Study

High ability students need exposure to material that
helps then: overcome narrow disciplinary constraints
and that allows them to explore ideas in a number
of areas.hey should be exposed to the similarities
as well as the differences amongartistic media. They
should explore the literacies of the written, visual,
and performing arts and engagein the excitement of
discoverin;, the ways that one artistic medium defines
the limits »f or merges with another. How does an
illustrator portray fantastic characters from a fairy
tale? How might one go about setting a poem to
music? How does gesture depict a description of an
action in 1 short story? Gifted students should be
encourage! to cross artistic boundaries and to apply
the visual, inusical, or dramatic to reading and writing.
Beyond these applications, high ability students can
make inter:Jisciplinary connections to an understand-
ing of the cultural context within which a work of
literature developed and to areas of study that use a
common theme such as change.

Foster Independence

By being oth an innovative mentor and someone
who knows whento let go, the ideal teacher provides
the gifted student with a nurturing classroom of
intellectual support as well as with the confidence
to work om his or her own. The gifted student is
thus encouraged to test out classroom instruction
and to strike out, with the instructor’s guidance,
on her own. The instructor, then, often functions
as a metacognitive coach who encouragesstudents to
take charge of what they have learned andto usetheir
learning in independentways.

Encourage the ExplorationofIssues of Significance,
Using a Variety ofResearch Techniques

Students need to develop literary habits of mind that
encourage them in using resources appropriately and
well. Researching relevant issues of significance can
be one avenue to develop such skills. By exploring

an issue of real world relevance and interest to the
learner, students can learn how to Organize data to
Support an argument, how to develop an argument,
how to evaluate various perspectives on an issue,
and howto presenttheir findings in oral and written
forms.

Develop Authentic AssessmentStrategies

If students are to believe that thinking and reflection
are valued in the language arts program, then teachers
must develop assessment techniques that honor that
approach. Use of essays that challenge learners to
explore new ideas and connections between ideas,
journals that record thinking about reading, and other
activity-based assessments are critical to the new lan-
guage arts curriculum.

Major Curriculum Strands in Language Arts for
High Ability Learners

The languageartsis nota unified field of study; ratherit
has evolvedhistorically from a set of separate traditions
and strands of learning. Therefore, it is important to
See curriculum development in the language arts as
progressing on parallel tracks that have to merge.
Important strands include reading and literature, writ-
ing, language study, and oral communication (speaking
andlistening).

Studies of reading which have proliferated in the last
20 years have tended to focus on oneofthree areas:
(1) the social world of reading with particular emphasis
on the student as reader and teacher-—child interactions
(e.g., Cazden, 1988); (2) the basic mental processes of
reading and textual features that address them (e.g.,
Palinscar & Brown, 1984); and (3) classroom-based
research that advocates more time on task among
other recommendations (e.g., Cazden, 1988). These
three areas have not been addressed in a confluent
way at the level of practice although the studies are
not contradictory but rather center on different issues
and priorities. However, the world of practice has
embracedcertain features of these studies. The Reading
Commission of the National Council of Teachers of
English (1988) recommended a de-emphasis on the
role of basal readers and standardized tests and a
reconsideration of mandated curriculum. The State of
California Framework (1987) and the NAEP report on
reading (1992) both stress the need for student-centered
reading curriculum that centers on shared inquiry dis-
cussion techniques of authentic and worthy texts. Such
recommendations line up well with issues of teaching
readingto the gifted learner.

Current National Assessment of Education Progress
(NAEP) data in writing (1992) demonstrate limited
emphasis on expository writing and greater emphasis
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on more creative forms, with the result being that

writing samples of students’ “best work”at grades 4 and

8 evidence mediocre control of the writing process and

very limited competency in developing argument. Such

a result might have been predicted from recentearlier

studies. Applebee (1984) analyzed three popular high

school writing texts and found that writing assignments

were predominantly evaluative, seeking right answers

rather than reflection from students and calling for

limited responses. In a comprehensive survey of writing

in high school, Applebee (1981) also found only 10%

of writing time being spent in composing more than a

paragraph. Morerecently, Cooper and Brenenan (1988)

recommended moredirectinstruction in teaching writing

and requisite thinking in order to master various forms,

wide reading and analysis of texts, and sustainedliteracy

programs for all. Thus a critical issue to consider in
the language arts is how to integrate a comprehensive
writing program that provides extensive experiencesin
expository writing.

Moreover, the language arts program for the gifted
should offer opportunities to study language directly.
VanTassel-Baska et al. (1988) suggested that the goals
for an English language program should be to under-
stand the syntactic structure of English (grammar) and
its concomitant uses (usage); to promote vocabulary
development; to foster an understanding of word rela-
tionships (analogies) and origins (etymology); and to
develop an appreciation for semantics, linguistics, and
the history of language. Thompson (1992) argues for a
strong integration of grammar and vocabulary into the
languagearts curriculum as these constitute the structure
within which all language functions.

Oral mastery and use of language are critical parts
of the language arts program. The thinking process
involved in experiencing literature and in writing is
linked intimately to and can be enhanced by oral
language experience. Through planned experiences in
discussion, debate, oral reading and interpretation,
oral reports, dramatics and panel presentations, gifted
youth can learn to think effectively in and through the
language, and they can learn to write more effectively.
Chaney (1992) emphasized the importance of develop-
ing critical listening skills as fundamental to teaching
students traditional speech.

The United States-Supported National Curriculum
Projects in Science and Language Arts: A

Prototype for Educational Reform

Coherent curriculum evolves from a strong rationale and
goal structure. The conceptual framework for develop-
ing both the science and language arts curriculum was
grounded in understanding the state of the discipline
under study, key curricular reform forces at work in
the world community, and the core facets of an effective
curriculum for gifted learners. The major challenge of
the curriculum projects was to find consistent ways to
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translate all of the desirable components into usable

products in schools and classrooms. Given the dynamic

nature of the disciplines and the concurrent informa-

tion explosion, it was recognized that any proposed

curriculum would need to be adaptable and responsive

to change.
The purpose of each project was to develop recom-

mendationsfor high ability learners K-8 that responded

to both the needs of such learners and the recon-

figuration of education in the respective discipline.

Specifically, the projects accomplished the following

objectives.
(1) To develop criteria for assessing appropriate cur-

riculum materials for high ability learners. Promising

curriculum materials for high ability learners were
reviewed according to a curriculum evaluation system
that developed criteria for judging exemplary curriculum
in both science and language arts. By delineating a
set of curriculum standards, this evaluation system

provided schools with a template for reviewing any
new curriculum materials that are teacher-made or
commercially developed according to general curriculum
design features, exemplary discipline-specific features,
andtailoring for high ability learners.

Specifically, evaluation criteria for the review of cur-
riculum materials included an assessmentof the general
curriculum design features (rationale and purpose, con-
tent, and responsiveness to developmental needs); class-
room design features(instructional objectives, activities,
instructional strategies, assessment procedures, materi-
als resources, and extension ideas); and technology
features at Phase I. A second review addressed issues
of exemplary discipline-specific inquiry (for example,
in science it included both science content and science
process features at Phase II). The last phase (Phase
III) of the review process focused on differentiation
for high ability learners. This segment of the review
process also examined more specifically issues of cur-
riculum responsiveness to intellectually gifted learners,
girls, minorities, and disabled students. These criteria

have been coalesced into rating forms, described and
presented in products entitled Curriculum assessment
guides (CAG).

(2) To review existing curriculum materials. Initially
an annotated bibliography of 62 science materials were
compiled using a variety of data sources to locate the
most promising ones. From this list, ultimately 26 sets
of curriculum materials were reviewed, culminating
in a product entitled A Consumer’s Guide to Science
Curriculum for High Ability Learners. The language arts
project focused on extensive reviewsof basal and supple-
mentary materials, culminating in a comparable guide.
Three reviewers with different expertise and perspec-

tives evaluated each curriculum by using the CAG.
A rating scale was developed and used to highlight
strengths and weaknesses in the three phases of each
curriculum: curriculum design indicators, science or
language arts indicators, and differentiation for high
ability indicators. The scores of the three reviewers
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were averaged and the resulting scores were used to
assess the curriculum as “recommended,” “adequate,”
or “not recommended”in each ofthe rated areas.

Finally, « narrative review was written that provided:
(i) a thoroughdescription ofthe curriculum material, (ii)
an analysis of its strengths and weaknesses, and (iii) a
conclusion that pinpointed recommendeduse.

(3) To develop a set of science and language arts
concept pavers. A series of concept papers that describe
a number of broad, overarching, concepts common
to many branches of science were developed by the
scientist working with the project. They were chosen
with reference to the concepts selected by Rutherford
and Ahlgren in Science for all Americans (1989), those
adopted by the California State Board of Education
(1990), and those selected by Judson for his book
Search for Solutions (1980). Additional criteria applied
to selecting the concepts in this project were: (1) ease
of applicability to all science areas, (2) numerousvalid
connection: to non-science domains of inquiry, and (3)
concepts foind highly workable to demonstrate content
manifestations at the unit level of analysis.
Of all the concepts referred to in other works,

six were closen for explication in the project: scale,
models, ch:nge, systems, evolution, and reductionism.
In addition, during the course of the project, a general
description of the scientific process that would be useful
for teachers to follow was developed along with a
description of useful ways to incorporate laboratory
work for high ability learners. Finally, an applications
paper containing implementation suggestions was devel-
oped for teacher use in teaching the specific scientific
concepts.

In languaye arts, the papers developed focused on key
Strands, specifically: (a) language, (b) writing, (c) oral
communication, (d) literacy, and (e) a general paper on
developing curriculum in the languagearts.
The overall purpose of the concept papers was to

aid teachers in understanding the key components and
generalizations that are critical to specific concepts as
well as to see ways these concepts can be applied
to high ability students’ learning in the classroom.
Moreover, by providing a rich bibliography of further
readings on each concept, teachers were encouraged to
engagein thefirst step of the curricular andinstructional
process: learning as muchaspossible about whatthey are
expected to ‘each.

(4) To develop a scope and sequence model for K-8
curriculum. A scope and sequence model for K-8
curriculum was developed that selected a particular
concept and developed it systematically from generali-
zations to learner outcomesto content applications to
interdisciplir ary applications at the specific grade levels
of K-2, 3-5. and 6-8. The scope and sequence model
provided an .rganizing structure for the developmentof
teacherunits around the concept. In science, the concept
was “systems” in language arts the organizing concept
was “change’ with teacher units developed around each
of these con<epts.

(5S) To develop exemplary curriculum units. A set of
exemplary curriculum units were developed for primary,
intermediate, and middle school levels. These units
were generated from the projects’ selected concepts
of “systems” and “change,” followed the scope and
Sequence guidelines, and were evaluated according to
the project criteria for exemplary science curriculum
materials.
A summerinstitute in teaching science and language

arts to gifted learners was held during the summers
of 1991 and 1992 respectively to prepare preselected
teachers to develop exemplary curriculum units for high
ability learners at K-8 levels. The participants examined
the issues and criteria relevant to developing quality
curriculum for advanced elementary and middle school
learners in the specific disciplines.

Field testing of newly developed curriculum units was
accomplishedin the classroomsof teachers attending the
institute the following fall. The field testing provided
an operational evaluation mechanism for determining
the applicability of the written curriculum to classroom
practice. Followingthe field testing, project staff revised
the unit products, based on teacher log data and
observational data collected during thefield testing.

Implicationsofthe Projects

These 18-month curriculum development projects have
yielded important data on several issues related to
curriculum developmentfor high ability learners. Their
findings may be characterizedasfollows:

(1) The similarities between curriculum development
efforts in general education andtheprinciples of gifted
education curriculum development are very comple-
mentary. While the translation of these principles into
practice will still require greater flexibility and latitude
when dealing with the range of high ability learners,
it is important to note the commonalities of general
approachesto curriculum reform withthose principles of
good gifted education. Because of the complementarity
of discipline-specific reform efforts and gifted education
tenets, educators of the gifted should aligntheir efforts
in curriculum with the work currently going onin all the
contentdisciplines. Asa field, gifted education has much
to contribute to the debate on national andinternational
standardsin all of the core domainsof inquiry.

(2) While there is considerable overlap in the pro-
posed exemplary content-based curriculum forall learn-
ers and curriculum differentiation issues for the gifted,
therestill remain two issues that must be accounted for
in working with the gifted. The differentiation for these
learners in such a model muststill emanate from a clear
understanding of the capacity of such learners at a given
grade level to engage in a faster pace of learning at an
advanced level. Moreover, high ability learners require
access to more sophisticated curriculum treatment at
earlier stages of development. Consequently, curriculum
expectations for these students need to reflect such
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adaptations, at advanced and even world class lev-

els. Curriculum groundedin intra and interdisciplinary

concepts, however, provides enormous opportunities to

enhance more advanced andsophisticated learning for

gifted students.
(3) Based on the thorough review of existing science

and language arts materials, it appears appropriate to

underscore the extent to which cost effective exemplary

curriculum materials are readily available for use in

classrooms. One problem uncovered, however, was the

very limited use those materials were receiving, even in

schools and districts that have purchased them. Some

of the best materials may be characterized as unleveled

in respect to grade, interdisciplinary in orientation, and

comprised of multiple modesof learning,usually includ-

ing video or computer technology asa key feature.It is

paradoxical that the very curricular components valued

for their appropriateness with high ability learners are

overlooked when they are “packaged” into ready-made

curriculum materials. The lesson to be learned may be
that there already are excellent curricula for high ability

and other learning groups; the problem rests with (a)
continuing the developmentprocess through extending
and refining that whichis already available using existing
frameworks and (b) removing barriers (such as lack of
experimental materials and/or equipment and lack of
human resource assistance in implementing classroom
procedures) to getting the new curriculum institutiona-
lized in classroom practice.

(4) Major publishing companies need to be aware
of the extent to which their existing materials are
inadequate for the task of curriculum reform, especially
for high ability learners. No basal text reached thelevel
of being recommendedfor use with high ability learners
with the exception of the BSCS Biology program origin-
ally developedin the 1960s. Clearly there is a need,if the
use of basals continuesto be schoolpractice, to convince
textbook publishers of the need to restructure their
materials based on the more powerful current curricula
models.

(5) The projects have demonstratedthatit is possible
to create a set of curriculum materials that are coherent
in their treatment of important and desirable features
in a curriculum tailored to the needs of high ability
learners. The concept papers, scope and sequence
model, and the curriculum framework all represent
organizing structures that facilitated project staff in
being able to implement faithfully the progression of
the project phases, from the broad framing of concepts
to the specific application of classroom activities and/or
questions. These projects produced curriculum that rep-
resents variouslevels of use from a concept framework,
to a scope and sequence based on one concept, to
classroom units, to lesson plans, to student work sheets.

At eachlevel, a careful articulation of content, process,

and product considerations were made.
(6) Developmental and ability levels of students

appearto impact on the use of new curriculum materials.
However, many primary age learners were capable of
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engaging in sophisticated concepts and inquiry. The

curriculum units were pilot tested in various classroom

settings: gifted self-contained, resource rooms, high

ability classes, and heterogeneousclassrooms. Teachers

who worked with gifted students daily reported greater

success with the curriculum than did those who saw

students only once or twice a week. Based on teacherlog

data, it was found that high ability learners were more

receptive to the curriculum than other learners; how-

ever, some students not identified as gifted displayed

aptitude and interest through the use of the materials,

and teachersfelt that most learners benefited more from

the approaches embeddedin this curriculum than from
traditional text models. This finding tends to support the
premise that more high-powered curriculum in regular
classrooms would enhancethe learningforall.

(7) Clearly the major thrust in curriculum reform in
science and language arts education for high ability
learners must be in the arena of teacher training. The
need for specific subject matter training is great if the
findings of these projects regarding the convergent areas
of discipline-specific reform and curriculum efforts for
the gifted are to be understood and implementedinall
classroomsat the K-8 levels. In science, for example, all

teachersare teachersof the high ability learner, exceptin
special schools or self-contained classes. Thus the need
to engage with general science educators in their staff
development efforts to reform science educationforall
learners is a crucial part of our role as educators of
the gifted.

Teachertraining for gifted learners needs to target the
following areas over the next several years. In respect
to curriculum in general, preservice and inservice work
needs to focus on how to implement discipline-specific
models of curriculum and instruction that are responsive
to the underlying needs of gifted learners, how to engage
learners as investigators providing the tools and processes
used by real world problem solvers, and how to raise
standards and expectations for gifted learners in regular
classrooms.

- Curriculum Issues for Special Populationsof
Gifted Learners

Whether one is talking about low income, minority,
or handicapped gifted students, each group shares a
common factor: they reside outside the mainstream
networks that provide access to educational advantage.
This knowledgeis crucial to converting high aspirations
into creative productive achievement at various stages
of development. Thus the role of key interventions is
critical to this conversion process.
At their best, in-school programs have provided

rigorous coursework comparable to what advantaged
learners in the best school settings would receive. At
the same time, other school programs have focused
on remediating skill deficits or offering programs in
nonacademic areas, such as the performing arts. A
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recent national survey of existing programs for dis-
advantage! gifted students at the local level identified
over 100 districts thought to be providing service
(VanTassel-Baska, Patton, & Prillaman, 1991). The
majority of these programs were not differentiating
service delivery for disadvantaged gifted students,
even though they were careful to include them in
programsfor gifted students.
Yet there is evidence from the generalliterature on

disadvantayed populations of the importance of key
differentia] interventions with these learners based on
the variabl::s that separate them from their more advan-
taged peer:in the first place. These key interventions
include eazly intervention school variables, classroom
environmerit, curriculum, and counseling.

Historically, the Upward Bound program, which
assists high school students in preparing for college,
emphasize:l language-based skills such as reading,
compositioi1, ethnic literature, and creative writing
(Koe, 1980). Yet recent curriculum concerns have
centered on the paucity of minority students pursuing
advanced programming in math and science. Anick,
Carpenter, and Smith (1981) noted that serious inequi-
ties exist iri math education of African American and
Hispanic students and that their achievement levels
were not only well below the national average, but
that differences from the larger population increased
for each consecutive age group. Their study showed
though, that while African Americans appear to take
less math than other groups, they reported positive
feelings about the subject. The authors concluded
that motiv:tion may not be a major problem and
that general approaches used for all students would
be appropriate for minorities.

In a review of 24 studies of participation and perfor-
mance of minorities in math done since 1975, Mathews
(1984) found that parents desire but often do not know
how to help their children, that minority role models
appear to have a positive effect on enrollment in math
courses, and that math maybeseenaslackingutility by
lower SESchildren.

Several researchers have focused on group rather
than individ 1al models of learning as morefacilitative
for minority group students. Slavin and Oickle (1981)
found a greater increase in African American stu-
dents’ academic performance when cooperative learning
groups were used. Hale-Benson (1986) advocated peer
tutoring, while Holliday (1985) emphasized enhanced
teacher-stuclent interactions.
The literature has suggested several differentiated

approaches tor working with gifted learning disabled
children, including separate class grouping (Daniels,
1983), couriseling and adaptive behavior programs
(Wolf & Gygi, 1981), the use of technological aids
(Tobin & Schiffman, 1983), after-school structured
timetables (ah & Borland, 1989), and the teaching
of compensation strategies (Suter & Wolf, 1987).
Moreover, riost writers also urge the use of Strategies
appropriate jorall gifted learners. A list of adaptations

for use at school and hometo enhance learning for
gifted learning disabled students include: use visuals
and hands-on experiences; provide a quiet place for
work; use a sight approach to reading rather than
phonics; use a word processor with a spell correct
program; practice visualization as a memory aid;
tape record lectures instead of taking notes; and
concentrate on the child’s strengths, especially in
order to compensate for weaknesses (Hansford etal.,
1987; Silverman, 1989; Suter & Wolf, 1987).
Muchofthe past research emphasis for these popu-

lations has been on identification measures, particu-
larly finding the right test to use in locating special
populations. It appears that we have spent too much
time already attempting to reinvent the testing wheel
and would be better served by Supplementing our
best testing models available, namely the individual
intelligence test and Scholastic Aptitude Test, with
other data sources that would enhance our under-
standing of a particular child in a particular social
context for the specific purpose of intervention. Cul-
turally normed checklists; behavioral characteristics
in specific domains; and parent, peer, and teacher
nominations might serve us well if they were used for
diagnostic informationin planning a program ofstudy.
Thus the emphasis in assessment needsto shift from
testing in its narrow function of labeling to its more
useful role in providing instructional information for
curriculum intervention and to be seen as a part of
the information bank necessary to work with special
populationsof gifted learners in programs.
As effective curricular interventions are examined,

there are severaldirections that appear promising:
(1) Separate instructional opportunities for students

with the same developmental profile. Data across special
populations suggest the importance for within-group
instructional time that allows for interaction based
on similar conditions whether it be gender, social
background,or handicapping conditions.

(2) The use of technology, especially microcomputers,
to aid in the transmission of learning for many special
population learners. While it has been used most pre-
dominantly with handicapped gifted learners, it holds
promise for targeted use with other learners who evi-
dence discrepant learning patterns and can profit from
compensatoryintervention.

(3) The use of small group and individual counseling,
mentorships, and internships for special population
learners appears promising since these interventions
all constitute individual attention to affective as well
as cognitive issues of development.

(4) A focus on the arts as a therapeutic inter-
vention as well as a creative and expressive outlet
appears important to consider for all of these spe-
cial populations. Through the arts, the dysynchonies
of one’s experience can be reduced and absorbed
into a higher pattern of integration. Thus it serves as
an enhancement to higher level functioning for such
individuals.
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(5) Use of materials rich in ideas and imagination

coupled with a focus on higher level skills appears

to be an important intervention approach for special

populations. Both self-concept and motivation are in

jeopardy if prolonged use of compensatory strategies

and basic level materials are used in the educational

process of these learners. Challenging content with a

focus on ideas and creative opportunities is essential to

combat further discrepant performance.

Conclusion: The Challenge for the Future

Where is curriculum and instruction for the gifted

headed and where should it be headed over the next

several years? It is clear that the field of gifted education

is changing: conceptions of intelligence and therefore

of giftedness have changed, conceptionsof the delivery

context for serving the gifted have changed, and the

population focus has changed as well. This shift in
focus is both a dilemma and a challenge that provides
us with new opportunities to grow and develop as a
field, hopefully more responsive to the individual needs
of children than to preordained labels; to the social
context of schools and the networks that hold them
together than to the categorical approach to gifted
education as a separate enterprise; and more responsive
to changein generalthat requires us to compromise hard
positions and join forces with all educators who care
about students with special needs.

Curriculum planners for the gifted need to be cog-
nizant of the importance of maintaining a balanced
perspective toward key issues if gifted education is to
be meaningful for the students to be served. The theme
for approaching and dealing with these issues is that
of balance—a balance that must be effected between
alliances with general and special education models
without diffusing efforts to maintain a distinguishable

set of curriculum principles that are appropriate only

for gifted learners. One of the dangers of stretching to
reach out to the more entrenched curriculum models
of general education or the specialized administrative

models of special education is a loss of identity in what
gifted education itself represents. If it is shown by
current researchefforts that the degree of exceptionality
is not sufficiently great enough to warrant a special
administrative structure and special settings for gifted
learners, then claims for a field to separate program

considerations becomes weakened.If at the sametime, it

is sufficiently demonstrated that exemplary approaches

to curriculum in general education are in fact both

necessary andsufficient for gifted learners, then claims

to a qualitatively different set of educational experiences

for the gifted are weakened. While the field of gifted

education may have made too muchofits distinctiveness

and specialness, by the same token it must guard against

too quickly abandoningthe very principles on which the

field has been groundedfor the last 70 years—thebasic

principles of the gifted student’s unique needs thatcall
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for acceleration, grouping, and enrichment in school

settings in order to receive an appropriate education.

Balance is also important in considering the needs

of learners who are gifted in all cognitive areas in

comparison to those gifted only in one. How are

appropriate curricular experiences for specializedtalents

to be provided as well as comprehensive services to more

broad-based ones? This issue is particularly worthy of

reflection at the level of developing a curriculum scope

and sequence. Should the outcome expectations of

secondary school for the science-prone, for example,
differ from the expectationsfor the intellectually gifted
student whoseinterests and aptitudes are more broad-
ranging? If so, how might these differential expecta-
tions be articulated K-12? Or should specialized talent
development even be a function of the public school
arena? Certainly Bloom’s work on talent development
(1985) would support the contention that it has not
been traditionally a part of what public schools have
taken on as their responsibility. Perhaps it is in the
specialized areas of talent—art, music, mathematics,

chess—where the school’s major role may be that
of broker and facilitator of talent development for
students who show early promise. It is for these
learners that tutorials, mentorships, and internships
in the larger community are reserved since their
aptitudes and interests are more finely attuned to
the need for individualized adult expert instruction.

Balance is also a theme in our consideration of the
domains of study to be valued in a comprehensive
curriculum for gifted learners. In an earlier text, this
author has argued for giving the affective, esthetic,
and social domains of study as much attention as the
cognitive in the overall development of the gifted
learner (VanTassel-Baska et al., 1988). This balanced

perspective on curriculum development is needed lest
the recognition of the integrated needs of the gifted
learnerbe limited with a resulting narrowing of available
educational options. Inclusion of the arts, for example,
in a curriculum for the intellectually gifted is significant
because it provides a vehicle for the development of
aesthetic appreciation and an expressive outlet that
enhances the creative impulse. Scientists often fore-
shadow discoveries in metaphors and visual symbols.
Mathematicians strive for elegance in form. Philo-
sophers value the symmetry of an argument. In most
professional fields at high levels of creative work, the
esthetic artistic aspects of the work comestrongly into
focus. Thus, to ensure that curriculum forgifted learners

is heavily infused with such an emphasis throughouttheir
schooling years seemsvital.
Honoring the affective development of the gifted

also is an important aspect of a comprehensive bal-

anced curriculum view. These students need to under-

stand their own exceptionality, their intensity and

sensitivity of feelings, their need for coping strategies
to help them deal with their own perfectionism and
vulnerability, all of which dictates the necessity of

a strong affective orientation to the curriculum to
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be delivered by teachers sensitive to the nature of
gifted students. Such needs also demand a set of
counseling services that can respond to psychosocial,
academic planning, and career planning needs at
requisite »eriods during schooling.
Another facet to a balanced view of curriculum for the

gifted is the area of social development, undertaken with
the long view toward adult leadership. While much ofthe
workin leadership curriculum for the gifted has focused
on political leadership (e.g., Gallagher, 1984), there is
a need to expand the thinking in this area to embrace
a concept of leadership that recognizes the other forms
of leadership that gifted individuals in a society provide
including intellectual leadership in various areas and for
manygifted women,social service leadership. Theskills
of understanding group dynamics, the organization of
complex tisks, and how to motivate others, however,
are fundamentalto all forms of leadership and thus must
underlie a curriculum in this area.
Anotherissue related to a balanced perspective in

curriculurn planning for the gifted rests with a need
to review the purposes in constructing specialized
curriculumfor gifted learners. It has often been argued
that differentiating curriculum for the gifted was
important to meet individual needs, yet the potential
contribution of the gifted to society is viewed as an
equally imortant purpose. The metaphorof the gifted
as national resource has been exploited more than
once in our history as a field. In the policy arena,
at least, it seems importantto be able to keep these
purposesina healthy tension that allows for both views

_ to be madeexplicit. At a fundamental level, the gifted
developas individuals in a reciprocal relationship with
their society; thus their creative workcarries meaning
beyond themselves whetherit is fully intended to or
not. By the sametoken,a society is enriched by having
individuals actively engaging in self-chosen creative
endeavors.
The translation of this paradox of individual and

societal needs at the classroom level can be seen
in the issue of cooperative learning and the gifted.
To what extent does the use of the gifted learner
as a tutor/‘eacher model to others in group settings
become exploitation and costly to their own individual
development? To what extent does prolonged inde-
pendent or homogeneous group work carried out in
isolation contribute to a rejection by the gifted of
their natur:1! connection to other learners in the class-
room? Again a healthy balance must be struck between
independer.t and homogeneously grouped pursuits and
heterogene.vus group opportunities in order to ensure
the full development of the gifted learner in a social
context. Ca1 we tolerate individual excellence within a
social framework that honors the integrity of everyone
and is hospitable to all learners? This is a fundamental
question in school classroomstoday.
As curriculum planners reflect on these somewhat

traditional ssues, they must not reject their impor-
tance in favor of the more “trendy questions” that

may be asked. If curriculum planning is to have
merit, then the need for a balanced perspective in the
areas of general and specialized talent development,
equal valuing of cognitive, affective, esthetic, and
social development of the gifted, and a concern for
both individual and social contributions must all be
Satisfied. For groups of typical gifted learners as well
as individual-needgifted learners, such as those from
special populations, attention to these issues at the
planningstage will be most beneficial. School districts
must rememberthat the curriculum forthegifted,its
goals and purposes, as well as its delivery systems
speaksloudly as to how talentandits developmentis
honored and nurtured in a community.
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Introduction

Acceleration and enrichment may be regarded as
legs that support the same chair. Casual consideration
of the definitions of the two approaches will reveal
apparent similarities. Whatever the appearances, the
rationales. for acceleration and enrichment are based
on different assumptions about four basic issues: the
natureof intellectual giftedness, affective characteristics
of giftedness, the goals of regular andgifted education,
and the adequacy of regular education curricula.
Cultural and societal factors and historical events
have alsc influenced the assumptions of educators and
the publi: aboutall factors associated with acceleration
and enrichment. Differences in basic assumptions and
shifts in values and goals have had a profoundinfluence
On initiatives to provide programsto gifted students.

This chapter is divided into four principal sections.
First, it begins with a discussion of definitions of
acceleration and enrichment. Implications of the defi-
nitions fer program development and implementation
will accompany those discussions. The secondsection of
the chapter describesthe historical context of the debate
over the rlative merits of acceleration and enrichment.
In the third section, factors that fuel the debate are
delineated. The final section of the chapter describe
attributes of national educational systemsthataffect the
developmentof acceleration and enrichment options and
presents descriptions of the options that are employed.

Acceleration: Definition and Programming Issues

Pressey (1949, p. 2) defined acceleration as “progress
through an educational program at rates faster or at

ages younger than conventional”. Several assumptions
can beidentifiedin his definition. First, it presupposes an
educational program in which content, tasks, andskills
are defined for each level of instruction. Second, the
definition assumesthat thereis a paceofinstruction that
mayatleast be inferred to be suitable for most students.
Third, it assumes that some children are capable of
mastering the standard curriculum faster, and, thus, are
capable of morerapid progress. Pressey’s definition sets
two criteria for accelerated advancement: higher than
average achievement and the ability to master the
material at more rapid rates compared to age level
classmates.
Although the term acceleration is frequently asso-

ciated with grade skipping, a number ofvariations
fit Pressey’s criteria. In the early 1920s, acceleration
was mainly a form of advancement in grade status
(Stedman, 1924). Passow, Goldberg, Tannenbaum, and
French (1955) noted eight different options: grade
skipping, double promotion, early admission to first
grade, extra course work, single subject acceleration.
concurrent enrollment, and extracurricular course work.
Kitano and Kirby (1986) listed no less than thirteen
methods, while Benbow (1979) compiled fourteen.
Table 1 provides a compilation of options identified
as accelerative in various textbooks andarticles about
the education of gifted children.
These programmatic options vary along two dimen-

sions. The first involves the degree to which the student
is treated differently from his or her age peers. Some of
the options do not require extensive amounts of time
away from age mates. For example, extracurricular
options and credit by examination do not necessarily
entail separation from the normal age/grade placement
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TABLE1

Range and Types of Acceleration

 

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

Early entrance to kindergarten
or first grade

Grade skipping

Continuous progress

Self-paced instruction

Subject-matter acceleration

Combinedclasses

Curriculum compacting

Telescoping curriculum

Mentorships

Extracurricular programs

Concurrent enrollment

Early graduation

Advanced placement

Credit by examination

Correspondence courses

Acceleration in College

Early entrance into juniorhigh,
high school, or college

The student is admitted to school prior to the age specified by the district for

normalentryto first grade.

The student is moved ahead of normal grade placement. This may be done

during an academic year(e.g, placing a third graderdirectly into fourth

grade, skipping the last 2 years of high schoolto enter college), or at year

end (e.g., promoting a third gradertofifth grade).

The studentis given material deemed appropriate for current achievementas

the student becomesready.

The student is presented with materials that allow him or her to proceedat a

self-selected pace. Responsibility for selection of pacing is the student's.

The student is placed for a part of a day with students at more advanced

grade levels for one or more subjects without being assigned to a higher
grade (e.g., a fifth grader going to sixth grade for science instruction).

The studentis placed in classes where two or more grade levels are combined
(e.g., third and fourth grade split rooms). The arrangementcan be used to

allow youngerchildren to interact with older ones academically andsocially.

The studentis given reduced amountsof introductoryactivities, drill,
review, and so on. The time saved maybe used to movefaster through the

curriculum.

The student spendsless time than normalin a course of study (e.g..

completing a 1-year course in 1 semester, or finishing junior high schoolin 2

years rather than 3).

The student is exposed to a mentor whoprovides advancedtraining,
experiences, and pacing in a contentarea.

Thestudentis enrolled in course work or summer programsthat confer
advancedinstruction and/orcredit for study (e.g., fast-paced language or
math courses offered by universities).

The studentis taking a courseat one level and receiving credit for successful
completion of a parallel course at a higherlevel (e.g, taking algebraat the
junior high level and receiving credit for high school algebra as well as junior

high math credits upon successful completion or taking a college physics
course in lieu of high school physics).

Graduate from high schoolor college in 3-1/2 yearsorless.

The student takes a course in high school that prepares him or herfor taking
an examination that can confer college credit for satisfactory performances.

The student receives credit (at high school or college level) upon successful
completion of an examination.

The student takes high school or college courses by mail (or, in more recent
incarnations, through video and audio course presentation).

The student is admitted with full standing to an advancedlevel of instruction

at least 1 year early.

The student completes two or more majors in a total of four years and/or

earns a Master’s degree along with the Bachelor's.

 

Material compiled from: Southern, W.T., & Jones, E.D. (1991). Academic acceleration: Background andissues. In

W.T. Southem, & E.D. Jones (Eds.), The academic acceleration of gifted children (pp. 1-29) New York: Teachers College

Press and Benbow,C.P. (1979). The components of SMPY’s smorgasbord ofaccelerative options. Intellectually Talented Youth

Bulletin. §, 21-23.
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at all. On the other hand, early entrance or grade
Skippingplace students outside of the normal age/grade
placement completely. In between are options such as
subject matter acceleration, combinedclasses, and tele-
scoping curriculum. Subject matter acceleration would
require nly part-time placementoutside of the regular
class. Combinedclasses and telescoped curricula allow
the student to remain with at least a few other age peers
in an accelerated setting. The discrepancies between
(a) the ‘tudent’s age and the accelerated placement,
(b) the amount of increase in the pacing, and (c)
the student’s maturity all contribute to the salience
of the intervention. Students who skip more than two
grades, cr enter higher levels of schooling more than
two or three years early, or experience extremely rapid
pacing 0: instruction (e.g., completing algebra in three
intensive weeks), are said to be radically accelerated
(Stanley, 1977, 1989; Brody & Stanley, 1991). Radical
acceleration can be quite conspicuous, but may be less
noticeabli: for students who are socially mature as well
as academically precocious.
The second dimension along whichthese interventions

vary is the extent to which they represent administrative
recognition of prior achievement. Implicit in Pressey’s
(1949) definition are the dual criteria of the student’s
prior achievement and the pace at which the student
acquires 1:ew knowledgeandskills. Some of the options
represented in Table 1 seem designed to recognize the
extent to which a student has already mastered the
curriculum. Early admission to any schoollevel, grade
skipping, or subject matter acceleration are applied
whena student has clearly exceeded the expectations
and demandsfor achievementat the current grade place-
ment. On the other hand, options such as self-paced
instruction, telescoped curriculum, and compacting are
ostensibly more concerned with varying the pace of
instructiori to accommodatethe faster acquisition rate
of a gifted student. In effect, this dimension represents
two purpcses for acceleration. First, it involves giving
a student credit for what has already been learned.
Second, it involves adapting the instruction to provide a
better fit with the student’s rapid rate of achievement.
Although the issues of salience and purpose for

acceleraticn are rarely discussed in the popular press
or in the professional literature, it is clear that forms of
acceleration vary on those dimensions. Considerations
of both salience and purpose Suggest very different
potential outcomes for students and educators. Cer-
tainly, a fe-;w summercoursesat a university wherelittle
or no communicationorarticulation with regular school
offerings cccurs are apt to be less fraught with potential
peril than skipping whole years of school. On the other
hand, reccgnition of a student’s prior achievement may
be less difficult than seeking out a cohort of students to
place in a rapid-paced mathclass or a telescoped middle
school. Yet, very few studies define these variables when
looking at the effects of acceleration. A student who
enters schivol a few months early may have entirely
different sts of experiences than one whoenters two

years early. Some researchers have, however. noted
that skepticism toward accelerative optionsis frequently
based on assumptions about the desirability of grade
skipping alone or equation of grade skipping with other
options. Pressey (1954, p. 59), for example, rebutted
an article critical of acceleration and complained that
the critic had discussed only grade skipping, “the least
desirable form ofacceleration.” DeHaan and Havighurst
(1957) referred to grade Skipping as gross acceleration
and averred that it was a potentially harmful process.
While the bulk of research does not clearly demonstrate
thatthere is no risk with acceleration (Cornell, Callahan,
Basin, & Ramsay, 1991), critics fail to cite research
studies that clearly demonstrate any type of harm.
A third variable, not explicit in Table 1, involves the

age at which a student undergoesaccelerative programs.
Intuitively, one might expect that interventions applied
at early ages might have very different effects from
those applied when a student is more mature. Some
distinctions are drawnin the literature between school
entrance and later options. Though someresearchers
have addressed the issue of the age at whichthestu-
dent receives an accelerated program (e.g., Feldhusen,
Proctor, & Black, 1986), with the exception of early
entrance, this variable is also virtually ignored in the
researchliterature. Concerns about early admissionarise
from fears that taking students whoare not in school and
placing them intoinstruction with the potential for doing
so before the child is developmentally ready may cause
harm. Many of the researchers who have conducted
studies have used school readiness as a concept that
applies to virtually all cases of early entrance, regardless
of the mental capacity or achievementofthe child (e.g.,
Baer, 1958; Bigelow, 1934; Carroll, 1963; Carter, 1956;
DiPasquale, Moule, & Flewelling, 1980; Forester, 1955;
Hall, 1963). The justification of these concerns remains
problematic (Jones & Southern, 1991) and will be
addressedspecifically later.

Onthe surface, the level of the intervention and the
purpose for which the intervention is used may have
strikingly different effects. The apparently contradic-
tory claims about the potential harm from accelerative
options may evenbepartially explained by the confusion
that results from ignoring what may be important
variations between different types of acceleration. Cer-
tainly, if grade skipping were used only for purposes
of recognition of student achievement, then concerns
about gaps in instruction and undue pressures and
expectations for achievement would prove groundless.
Since there is a tendency for educators not to make
distinctions between either the processes or potential
effects of different forms of acceleration (Southern &
Jones, 1991), attempts to make assessments to guide the
selection of the most appropriate acceleration alterna-
tives have been rare. Such assessments would also be
difficult if attempted. By the time acceleration options
are considered, it is already apparent that the student
has learned considerably more than age peers in the
same grade.It will appear that the student may benefit
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from a more rapidly paced curriculum, but the actual

rate of learning is not directly observable. Thus, the

decision whether to offer options that emphasize either

morerapid formalinstruction or grade advancement will

generally have to be made on the basis of the same

predictor—prior achievement. Given the conservatism

with which many practitioners view acceleration, for

all practical purposes only students achieving far higher

than their current placement are considered for these

options (Southern & Jones, 1991). It is unlikely that

students who are only moderately advanced will be

considered for any option. When options that amount

to administrative recognition of prior achievements are

used, concernsfor the social and emotional adjustment

of children who are younger than their classmates

may remain, but it is unlikely that academic problems

will ensue.
Onthe other hand, attempts to predict the potential

value of more rapidly paced instruction will encounter

different assessment problems.If a class is being identi-

fied to embark on a telescoped high school curriculum,

then chances for assessment error are higher. The

search for prospective candidates will involve increased

numbers of students, some of whom mayfall into the

margins of error of the instruments used. The smaller

the population screened, the greater the likelihood that

students will be selected who cannot succeed in their

acceleration options. If the demand on the students is

extremely high, some of the potential concerns about

achievement and the pressure of expectations might

prove justified, at least in theory. In practice, even these

options have generally been employed only among large

populations in urban areas (e.g., Havighurst, Stivers,

& DeHaan, 1955), and cut-off scores for selection have

been set so high that the problem of false positives is

virtually nonexistent. The Talent Search modelis a case

in point. Students selected for fast-paced instruction at

age 12 or 13 take the Scholastic Aptitude Test (SAT)

and achieve a threshold score that is about the average

for college-bound male high school seniors. While such

high criteria for entrance may screen some capable

students out of a fast-paced instructional program,

Stanley and his colleagues have clearly demonstrated

that high acceptancecriteria can eliminate the dangersof

over-expectation(e.g., Stanley & Stanley, 1986; Stanley

& Benbow, 1986).
Researchers have rarely addressed the issue of the

potential advantages for gifted students associated with

each accelerative option or the problemsof assessing

students and matching them with the most appropriate

forms of acceleration. Though Study of Mathematically

Precocious Youth (SMPY)has attempted to develop and

design a variety of program options that meet the needs

of individual students, documentation of the benefits

derived from these programs have not translated to

practitioners. When deciding to accelerate instructional

placements or pace, practitioners have been influenced

most by their assumptions about the nature and effects

of acceleration. Southern, Jones, and Fiscus (1989a,b)
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found that practitioners did not differentiate either

amongthe type of option employed,the age of the accel-

erant, the salience of the intervention, or its purpose.

This may result from a general tendency for educators

and parents to over-generalize research on accelerative

options. Thus, information aboutearly entrance to grade

school may be applied equally to early entrance to

college. Research about telescoping college curricula

may be applied to middle school programs. Evidence

aboutthe effectiveness of extracurricular programs may

be applied to school interventions.

Decisions to use acceleration options seem to be

based on three general assumptions. The first is that

gifted students differ from their peers primarily in the

rate at which they can acquire knowledge (though this

does not preclude belief that their cognitive abilities

are qualitatively different). Second, there is a strong

belief that adapting the paceof instruction or advancing

grade placementwill answer manyofthe needs of gifted

students. The third assumption, while rarely stated, is

implied by the first two: the content of the curriculum

across all levels of school is generally appropriate and

challenging for gifted students, but they are denied

access to it because of artificial and inappropriate

age/grade barriers.

Enrichment: Definition and ProgrammingIssues

While acceleration is defined as more rapid than typical

advancement within a given curriculum, enrichment

has been regarded as a process that extends instruc-

tion beyond the bounds of that curriculum. Over the

years, authors have varied on the specific aspects of

their conceptualizations of enrichment programs. Early

descriptions used terms like addition to and expan-

sion of the regular curriculum (e.g., Freeman, 1920).

Hollingworth (1926) suggested that enrichment should

assist gifted students to developinitiative and originality.

Osburn and Rohan (1931) asserted that the goals of

gifted-child education shouldinclude a curriculum that

is rich and variedto relieve gifted students of monotony

and to allow for active exploration. Passow (1958) iden-

tified four guidelines for the developmentof enrichment

programs. He suggested that the curriculum could be

modified to enrich the programmingfor gifted students

in three ways: (a) in the breadth or depth with whichit

was approached,(b) in the tempo or pace with whichit

was presented, and (c) the kind or content of material

that was presented. Passow’s fourth suggestion was that

the developmentofprocessskills was an essentialpartof

the curriculum for gifted students and that efforts should

be madeto tie enrichmentto the unique natureof gifted

learners in general and to the interests of individual

students. His four guidelines for enrichment are the

themes most consistently expressed in discussions of

enrichment programs. :
Breadth, Passow’sfirst theme, tends to be described

as increased opportunities for applications of knowledge
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and skills (e.g., Kaplan, 1979). By depth, writers and
theorists imply learning more about topics than is
typically presented in the curriculum. One example
given by Norris (1958) was a unit on the Indian mound
builders developed for the Cleveland Major Work
Program, a topic that was mentioned only casually
in the regular curriculum. Kaplan (1979) refers to this
elementas horizontal enrichment.

Passow’s second guideline about enrichment programs
was the tempo and pace of instruction. Since gifted
students can, in the same amount of time, learn more
than their less capable age mates, their educations may
be enriched by study of novel content not normally
presented in the regular curriculum. The assumption
is made that the curriculum usually taught in school
omits large amounts of content, materials, and skills
that woulc! be valuable to learn. Enrichment through
the inclusion of additional or novel content would
allow students to explore and develop deeper and more
meaningful understandings of given academic areas.
For example, electronics, historiography, and ecology,
along with a myriad of other potential topics, could be
presented “or study by gifted students. Because of the
nearly infinite numberof possibilities for introduction of
novel content, authors have often used studentinterest
as the major factor for selecting additional content,
determining appropriate emphasis, and devoting time
to study. K-aplan calls this vertical enrichment. Renzulli
(1977) defines enrichmentas study of content “above
and beyond” the curriculum, and asserts that student
interest ancl learning styles should be used to determine
the course of study in programsfor the gifted.
The thirc' theme struck in Passow’s guidelinesis that

of making the curriculum responsive to the student. The
nature of the gifted learner defines the type of content
and the processes of instruction to be used. For many
theorists, notably Renzulli (1979), enrichment differs
from accele ration becauseofthe efforts that are made to
take advantageof the student’s unique nature and needs.
As early as 1926, Hollingworth Suggested that good
education for the gifted must take into account their
interests and needs. Frequently expressed sentiments
about the »roper nature of enrichment programs for
gifted and tzlented children are that education should be
child-centered, and that the student’s affective develop-
ment is perhaps as important as academic achievement
(of course, they are not mutually exclusive).

In practice, enrichment mayfall short of the ideals
Renzulli outlines for such interventions. While Renzulli
has designed programs that have as a major component
Student interest, many programs in place identify
Students fot enrichment programs that then proceed
to ignore inclividualinterests and abilities. For example,
a student keenly interested in mathematics may be
required, irstead, to brain-storm about the energy
crisis Or the: abortion debate solely because a teacher
or enrichment committee believes he or she will be
served better through such “enriched” social studies.
This can be 'ermed “irrelevant enrichment.” No matter

how excellent it may seem to the teacher,it is largely
irrelevant to the actual major interests and needs of
that gifted child. This sort of enrichment is also
often presented to groupsofgifted children, perhaps
somewhat homogeneouswith regard to IQ but not with
respect to their interests. The element of choice may be
missing or limited to yearly projects ostensibly identified
by the student, but which are frequently constrained by
the program resourcesselected by a teacher for group
instruction.

Passow’s (1958) fourth themeis that of instruction
in process skills. These include creative and critical
thinking, heuristics and problem solving, and affective
or social/personalskills. Gallagher (1981) pointed out
that gifted students need heuristics that would help
them manipulate the complex content in new situations
and across interdisciplinary applications. Tannenbaum
(1983) echoed Hollingworth’s (1926) call for develop-
ment ofinitiative and originality. He noted that gifted
students should learn to be producers rather than simply
consumers of knowledge. These assertions fit well into
the learning structures posited by Bruner (1973), who
claimed that effective learning was best accomplished
by instruction in the processes of different disciplinesat
the expense of facts and simple skills. Theyalso fit into
a recurring concern about the explosion of knowledge
and the potential inefficiency of current instructional
methodsto assist students to master somecontents.
The call for process training in gifted education, how-

ever, also included a potential pitfall. Differentiating
education for the gifted by content alone is often
problematic. At what point does presenting unique
content becomeeither a form of acceleration, or an
exercise in finding arcane instructional subjects for
gifted students that they are unlikely to encounter in
the regular curriculum? On the hornsofthis potential
dilemma, it is possible to de-emphasizecontent entirely.
A major emphasis on training process skills could
produce instruction for the gifted that would be virtually
content-free. Creativity training exercises would need
not be tied to school curricula atall. Problem-solving
techniques could be practiced with problems that had
no relation to various school subjects. Renzulli (1977)
noted the proliferation of activities that bore little
relation to academic content. This trend continued
through the 1970s and early 1980s, with curriculum
for the gifted increasingly dependent on process-training
skills separate from the regular classroom curriculum.
Advocates of enrichment for the gifted argue thatit

differs from accelerative options in three basic ways.
First, they assumethat the regular school curriculum is
limited and monotonousfor gifted students. The curricu-
lum ignores a large numberof interesting and valuable
subjects for study to concentrate on a relatively sparse
set of knowledge andskills. Therefore, the curriculum
must be modified by extending the Opportunities for
application and elaboration, Studying topics at greater
length and depth, and introducing novel topics and
themesinto the regular curriculum. Second, advocates
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of enrichment suggest that a modification is required

in the way gifted students study any content. They

assumethat the regular curriculum concentrates on rote

learning of facts and skills at the expense of facilitating

more complex cognitive abilities, creativity, and basic

understanding of the major processes inherent in the

content discipline. Third, arguments for enrichment

assume that a central focus of curriculum modification

should be the welfare of the student, and thatsocial and

emotional welfare can be insured through curriculum

interventions that stress social and emotional develop-

ment. This assumption also includes a basic belief that

the regular school curriculum does not meet these needs

for gifted students.
It is unlikely that any advocate of enrichment would

deny that the pacing of instruction needs to be var-

ied for gifted students. Passow (1958) suggested that

enrichment provide for greater breadth and depth of

study than regular education, and that the tempo and

pace of instruction be varied to recognize the capac-

ity of gifted students to learn more than their age

mates in less time. Kaplan’s (1979) description of

vertical enrichment is hard to distinguish from accel-

eration (cf. Khatena, 1991, p. 389, who claims that

“Acceleration can be viewed as horizontal and vertical

enrichment”). Advocates of acceleration proceed on

the assumption that the curriculum is in very gen-

eral ways acceptable, or at least they consider that the

education system will hold both precocious children

and children of more average ability accountable for

demonstrating achievement of common knowledge and

skills. They are certainly not apt to defend every

curriculum practice and theme. In fact, a common

rationale for acceleration has been that gifted students

can accomplish their requirements faster and have

time for deeper or more divergent studies. Common

ground in the assumptions of proponents of accelera-

tion and enrichment are that the gifted students can

learn faster than other students of the same age and

there is a great deal they can learn. Their progress

should not be stifled or thwarted by simplistic and

unchallenging curricula. The basic debate over accel-

eration “versus” enrichment, however, involves the

extent to which varying the pace of instruction will

meet the needs of gifted students. Renzulli (1979)

questioned whether progressing through the general

curriculum rapidly really met any important needs of

gifted students. His concerns were shared by those who

argue for enrichmentas a primary meansto address the

needs of gifted students. This implies that acceleration

options are regarded solely as a speeding up of pace.

Daurio (1979), on the other hand, described horizontal

enrichment as unsystematic. He argued that attempts

to provide enrichment would be apt to hold students

back from other important learning experiences (and

implicitly that accelerants would receive such experi-

ences). For most programsandpractices,it is unlikely

that either extreme characterization will be completely

accurate.
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Developmentof the Acceleration and Enrichment

Debate

During the last 70 years the value of academic accel-

eration has been debated often, but a century ago

there would have been scant interest in a chapter

that described the processes of enrichment or accel-

eration in the education of the gifted and talented.

Then, many bright youths were taught mainly indi-

vidually by tutors or attended essentially ungraded

one-room schools, as both Hollingworth and Terman

did. However, conceptualizations of talent and ability

have changed overtime and they differ across cultures.

They are influenced by prevailing economic conditions,

societal sentiments on the role and value of education,

the availability of educational programming,and status

of the students who have access to these opportunities.

Indeed, in many parts of the world where access

to education is limited by the extreme paucity of

national resources the questions dealt with in this

chapter are probably moot. Until recently, concern

about the benefits and risks of acceleration has been

limited primarily to the United States.

In the United States, a commitment to universal

education for all youths, a strong commitmentto egali-

tarian values, and the playof historical forces have all

combined to produce a professionalliterature that is at

once vast and contentious. The aspirations for universal

access to basic educational opportunities are no longer

unique to the United States. In many other nations,

older notions aboutthe limitations of educational access

now lack general acceptance. While few other countries

can match the percentage of students in the United

States who attend colleges and universities, many exceed

the percentage of students who successfully complete

secondary schools (Faraj, 1988; Snyder & Hoffman,

1990). European and East Asian countries have not

only widened access to educational options, but also

many of these countries have adopted a numberof the

assumptions inherent in the educational structures of

the United States. Echoes of some of the same debates

concerning initial school entry age and appropriate

pacing have been heard in Western Europe and in Asian

nations with advanced educational systems (Gredler,

1980). In some countries educators have generally

assumedthat children of similar ages need to be served

in the same settings. As awareness of the need to

develop educational talent increases, these assumptions

will come in conflict with the fact that many students

can learn at a pace much more rapid than their age

peers. Despite different national educational systems,

some of the resistance experienced in the United States

to accelerative options may be repeated. The field of

gifted-child education is a comparatively young one in

much of the world. The body of theoretical treatises

and research literature deals predominantly with the

American context of schooling, but increasing interest in

the gifted andtalentedis likely to raise similar concerns

and objections. Certainly, few issues in the education of
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the gifted have been debated as long or asfiercely as
those surrounding enrichmentand acceleration.

The Historical Context

It was not until the middle of the nineteenth century
with the publications of Francis Galton (1869) that
any real notice of differential educational needs for
the gifted were noted. Galton’s early research interests
wereinto the nature of the genius and the extent to which
genius was hereditary. He argued that genius was a
trait observable in families of eminence and transmitted
through inheritance. His writings were concerned with
the traits men of genius possessed that allowed them to
succeed in « wide field of human endeavors. He did not
commentextensively on their educational needs, but did
feel that every effort should be madeto propagate genius
through scientific selection of parents. Galton’s position
was charact2rized by an essential belief that hereditary
genius was a highly desirable trait because it ensured
attainment of eminence and relatively strong mental
health. This position dominated the early history of
research on the gifted and talented and would be
adopted most wholeheartedly by Galton’s intellectual
heir, Lewis Madison Terman.
Terman’s (1925) longitudinal study of students with

high IQs involved many of the attempts to identify
and provide for gifted children in the first third of
the twentieth century. Terman believed strongly in
the heritabi ity of intelligence and the inherent sta-
bility of those who showed remarkable ability. He
was strongl) influenced by Galton’s work, including
his perspective on the positive relationship between
genius and mental health. He reacted quite strongly
(see Terman, 1954) to the claims of Lombroso (1891),
a physiognomist, that geniuses were extraordinarily
subject to diseases of madness. Terman’s five-volume
Genetic Stuaies of Genius functioned at one level as an
apologia for the Galtonian characterization of genius.
These studies defined genius as a particular, statistical
occurrence (n IQ of 140 on thefirst, 1916, version ofthe
Stanford-Binet Intelligence Test, attained by less than
% of the population), and they also served to assert
hat these children were not only high achievers, but
hey were also more ethical, more stable, and healthier
han the general population. It was Terman’s strong
relief that these students represented the future’s most
roductive cilizenry.
Although ‘erman’s (1925) findings seemed to con-

ound Lombr.)so (1891), they provided no obviousbasis
or educational intervention with the gifted. Terman
vas aware tliat his assertion of extraordinary ability
nd exceptiorial adjustment might lead to a conclusion
hat no speciz! provisions were required for the gifted.
le was able to point to data which indicated that
itervention of rapidly paced instruction would be
ffective. Arnong the students he studied, Terman
und that tle median age at which these students

completed high school and college was approximately
one year ahead of their chronological peers. He also
examined two sub-samples of the entire study whom
he identified as school accelerants and who had been
graduated from high school at mean ages of 14.9 and
16.0 years, respectively (Terman and Oden, 1947, pp.
264-281). In the third and fourth volume of the Genetic
Studies of Genius, Terman and colleagues (Burks,
Jensen, & Terman, 1930; Terman & Oden, 1947)
commented at length on the effects of moving gifted
Students at a pace faster than normal or placement
in classes ahead of schedule. They cited a numberof
benefits from the practice, including allowing studentsto
(a) enter careersatearlier ages, (b) engage in mandatory
military service, (c) improve motivation and avoid
slovenly work habits, and (d) save financial resources
for themselves and the taxpayer. In both studies (Burks
et al., 1930; Terman & Oden, 1947) it is clear that the
authors expected that their argument would be metwith
some skepticism. Indeed, by that time, acceleration had
becomea fairly controversial issue, and would not be
acceptable as the sole programming responsefor gifted
students. Ironically, the debate began to heat up almost
at the same time that Terman published his initial
study in 1925. (For concise updating of the studies,
see Oden, 1968.)

Kett (1974) pointed out that the notion that students
Should remain with their age peersis very recent. It
was not widely held in the nineteenth century, and
appearedonly with the arrival of an educational bureau-
cracy after 1920. During the 1920s several changes
occurred in general education that in turn brought
accelerative options undercloser scrutiny. Those events
included (a) mandatory attendanceforall children, (b)
increased educational expectation, (c) huge increases
in the numbers of students being educated, and (d)
the increasing prevalence of progressive education and
developmental theories in child psychology. The public
began to perceive the need to provideall children with
a basic education. That sentiment was also fueled by
public concerns about the abuses in child labor and
the need to assimilate massive numbers of immigrants
arriving during the early twentieth century. Mandatory
attendance wasfinally accomplished during the United
States’ economic collapse in the Great Depression of
the 1930s. Acceleration began to fall into disfavor as
it becameincreasingly importantto hold these students
out of the labor market longer than had frequently been
accepted in the past. Attempts to prevent abuse ofchild
labor and protect the sometimes tenuous job security
of adults contributed to greater numbers of American
youths’ completing higherlevels of schooling. Secondary
schooling becameaninstitutionforall children, notjust
those who lived in moderate to large communities.
Those factors, combined with the rapid population
growth of the 1940s and 1950s, dramatically increased
the numbers of students in schools. A bureaucratic
response soon followed and began to accentuate the
institutional character of schools. Kindergarten plus
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12 years became the conventional period for school-

ing. Students were sorted by age rather than ability

or attainment. Standard curricula were adopted, and

general uniformity increased with the growth of an

emerging textbook industry. Chronological age became

the standard attribute for educational placement. Along

with sex, age is the most easily obtainable characteristic

of a child entering and progressing through schools. Its

value as the basis for grouping squared with popular

wisdom about child development.

The fourth factor that contributed to the disfavor of

acceleration was the application of the emerging devel-

opmental perspective on child psychology to education.

Dewey (1962) advocated emphasis on the education

of the whole child and found strong support in the

educational community. In American schools, social

and emotionalhealth of the child becameas importantto

the development of school programsas academics. The

perspective readily permitted the needs and interests

of various constituents of the educational process to

be met. Teachers, for example, have a strong need

for “psychic rewards of knowing and understanding

their students.” Administrators are concerned about

good public relations, staff support, and harmony.

Parents want their children to experience goodclass-

room atmosphere and positive interactions with other

children. The community values educational efforts

that build community harmony (Lortie, 1969). These

values soon became the basis for school structuring

and, ultimately became the source of much of the

theoretical underpinnings of enrichment activities for

gifted children.
The influence of developmental psychology was

strengthened with the publication of developmental

theories of intelligence and learning. Piaget (1952),

for example, posited stages of development that were

relatively fixed and unresponsive to direct intervention.

From this, educatorsincorrectly interpreted chronologi-

cal age as the major indicator of a child’s psychological

developmentand,thus, his or herability and potential

for success in learning.
It is not surprising to find that acceleration was coming

increasingly under attack. Daurio (1979) notes that the

debate about acceleration began in earnest in the late

1920s, only to fall moot during the Depression era.

Enrichment programming beganto take its place as a

principal option for dealing with the needs of gifted and

talented children. Enrichment was firmly grounded in

the progressive education movement and capitalized on

concerns about social and emotional needsof students.

The movement toward enrichment had, of course, to

deal with the findings of Burks et al. (1930), which

had seemedto indicate strongly that the gifted were

not subject to hazard in these areas.

Grinder (1985) has written that the views of Terman

(1925) were increasingly contradicted by the growing

assumption that gifted children were at risk in the

areas of social and emotional development, and that

the primary purpose of programming lay in insuring
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the emotional health and happiness of gifted students.

Those assumptions certainly were at the heart of many

of the programsthat grew in the 1920s.

Hollingworth founded the Speyer School, dedicated

to providing enrichmentfor gifted students. She claimed

that signs of maladjustment and unhappiness were

not unusual among both moderately and highly gifted

children (Hollingworth, 1924, 1942). She emphasized

the need to provide psychological support for their

integrationintoa less gifted society.

Prominent examples of accelerants who experienced

difficulties were widely cited and seemed to buttress

critics’ concerns about the process of acceleration. For

example, William J. Sidis had entered Harvard at an

extremely early age, but thereafter experienced severe

problems in personal and social adjustment (Montour,

1977; Wallace, 1986; Wiener, 1953). Hollingworth cited

the case of John Stuart Mill, who complainedinhis auto-

biographical writings about the tyranny and unsuitability

of his father’s educational regimen but, nevertheless,

became a renowned political economist (Mill, 1908;

Packe, 1954). Textbooks andarticles (e.g., Davis, 1924;

Hollingworth, 1926; Rugg, 1924; Stedman, 1924) in the

field began to describe options for the gifted that

included enrichmentrather than accelerative options.

Freeman (1920) provided early descriptions of two

potential approaches to meeting the needsof gifted chil-

dren. Thefirst was speeding up the pacing ofinstruction

(acceleration) or addingto the curriculum (enrichment).

He reported that rapid pacing (a process referred to as

flexible promotion) had been employedsince 1868. In

this process, the curriculum was divided into smaller

units, such as nine weeks in length rather than the

traditional year. Students were tested frequently and

passed on to the next higher unit as needed. He also

noted that no teacher or administrator in a national

survey had reported any harm accruing from the process.

However,in that same survey, he reported rather wide

use of enrichment among the schools surveyed.

Stedman (1924, p. 8) described the developmentof

a program for gifted junior high students as a response

to avoiding high school subject matter. “[The parents]

were unwilling to make ‘high school babies’ and so the

problem was to provide a post-8th grade course which

would make suitable demands. . . without introducing

them to high school subjects.” Hollingworth (1926, p.

312) stated that, “The subjects taught in high school

can be learned by very gifted children when they are

9 or 10. ... But what profit is found in having done

50?” Davis (1924) claimed that attitude development

wasvital for gifted students. Additional courses offered

to the gifted in many areas included typing, tennis, art,

and music (Hildenbrand, 1981). The schools began to

incorporate widerdefinitions and to decrease reliance on

IQ for identification. Hildenbrand (1981) claimed that

schools could not support the morestringent and limited

view of giftedness promulgated by Terman because,for

many middle class students,it reduced accessto training

for professional careers.
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The enrichment model was congruent with the pro-
gressive education movement, and with the accept-
ance of progressive education, the rationale for special
programsfor gifted students shifted. The turn was away
from Terman’s (1925) position that special education
for the gifted was necessary to develop the talents of
these children as societal resources. Instead of moving
students through school quickly, there was increasing
emphasis on promoting the mental health and well-being
of gifted students, and during periods of exceptional
economic stress, to maintain them in school and out of

the work “orce.
The Cleveland Major Work Program, one of the

earliest and most fully documented program for gifted
students, has been described by Hildenbrand (1985)
as an archetype for progressive education. Goddard
(1928) noted that each classroom contained a piano,tool
benches, aquariums, and bookshelves. The activities
frequently included field trips with reports rather than
extensive emphasis on content instruction. He reported
that the teacher “can teach what she wishes. She does
not even have a daily time schedule” (Goddard, 1928,
p. 86). Hildenbrand (1985) stated that the dominance
of this approach to enrichment arose from its obvious
benefits for teachers, administrators, parents, and the

community.
By the 1930s school personnel were generally reluc-

tant to employ grade skipping (Pressey, 1954). Until the
obvious exigencies of World WarII, when vast amounts
of manpowerwere neededin rapid fashion, assumptions
about the: dangers of grade skipping were rarely tested
(Daurio, 1979). By contrast, a great deal of research was
carried on during the 1940s. Pressey (1949) published
extensive studies about the efficacy of early admission
and telescoping of curriculum at the college level.
Terman and Oden (1947, pp. 279-281) commented
extensively and favorably about the impact of accelera-
tive options. Yet by the end of the decade,the influx of
veterans lessened the demandfor rapid pacing through
college, and the G.I. Bill guaranteed veterans economic
access to a university education. The basic beliefs and
attitudes of constituents of gifted programs, however,
had probably not markedly changed during the war.
Thorndike in 1947 wrote to Terman that the curriculum
at the Hunter School for the Gifted was confinedto art,
music, and other “non-academics” and that teachers and
administrative staff worried about making the course
overly intellectual (cited in Hildenbrand, 1981).

In his Kingham Lecture, “The Discovery and Devel-
opment of Exceptional Abilities and Capacities,”
Terman (1954) noted that lockstep (progress through
the grades) was much more prevalent than it had
been 30 ,ears before. The availability of employment
in a prosperous period and the beginnings of an
increasing presence of women in the work force
contributed to a demand for schools to take students
at earlier and earlier ages. But efforts to employ early
admission or grade skipping in the public schools were
resisted by pressures of a skyrocketing population of

school-age children. Many districts undertook studies
to determine the effects of early admission, and many
of these “local studies” claimed to find evidence of
major harm (e.g., Baer, 1958; Bigelow, 1934; Carroll,
1963; Carter, 1956; Forester, 1955; Hall, 1963; King,
1955; Mawhinney, 1964; Orbzut, Nelson, & Orbzut,
1984). Conversely, Worcester (1956) and Hobson (1946,
1963) found marked benefits. While resistance to early
entrance remained high, other forces were at work
and reintroduced a sense of urgency for school level
acceleration.
During the early 1950s, calls for improving the quality

of American high schools increased. Part of the impetus
for those reform efforts was provided by a growing
perception that the United States was falling behind
the Soviet Union, and that American technological
dominance was threatened. Conant (1959) and others
called for the consolidation of small high schools into
larger schools, with curricula that heavily stressed math,
science, and technology. The launching of Sputnik by the
Soviet Union in 1957 seemedto fuse fears that American
students were receiving inadequate education.
During the 1960s there was a significant shift in

educational values. Emphasis on the development of
talent declined with the shift in attention to compen-
satory education. The dominant educational theories
stressed themes similar to those of the progressive era
of the 1920s. Personal relevance, enhancedself-concept,
pride in one’s racial or ethnic origins, and attainment
of self-actualization became majorcriteria for effective
schooling. Talent searches and attempts to channel
talent into science andtechnical fields were frequently
considered exploitative. Tannenbaum (1983) pointed
out that intensified efforts to develop and use student
talent as a national resource were associated with
the subsequent dissatisfaction of many students with
the sciences expressed in the decades that followed
Sputnik.

Research into issues of acceleration were rare during
this period. Enrichment was the dominant form of pro-
gramming, where programsexisted. In 1971, however,
Stanley and his associates at Johns Hopkins (Stanley,
1991) began an examination of radical acceleration,
looking at the effects on students of entering college
two or moreyearsearlier than normal. Thefirst studies,
concentrating on students with precocious mathematical
ability, seemed clearly to indicate that these students
achievedat high levels with no apparent harm to social
and emotional well-being. Stanley’s efforts began to gain
adherents, and by the early 1980s a national network
developed to discover and to develop boys and girls
who reason exceptionally well mathematically and/or
verbally.
Renewed interest in acceleration was concurrent

with two factors that facilitated its dissemination. The
first was growing perception nationally that American
schools were inadequate. The curricular innovationsof
the 1960s and early 1970s were widely regarded as
failing to instruct in the basic skills and competencies.
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Reformers decried the lack of strict guidelines and
specific curricula in the content areas. It was also
claimed that too much emphasis wasgiven to affective
and emotional concerns, while academic content was
slighted. The second factor that spurred interest in
acceleration was fear that America wasfalling behindits
principal economicrivals, especially Japan. During the
1980s widely cited national commission reports seemed
to confirm the decline of the educational system (e.g.,
National Commission on Excellence in Education, 1983,
1985).

Factors that Fueled the Debate

Seven decadesof discussion and dispute overtherelative
merits and risks of acceleration and enrichmentillumi-
nate both the factors that cause interest in the debate
to wax and wane andthe effect of political and social
sentiment on the type of research that will be done
and believed. Issues that have continued to influence
the debate include beliefs about the intrinsic need to
guarantee the welfare of children and to assimilate other
cultures into the national value system, assumptions
about the social and emotional vulnerability of gifted
students, and availability of educational options and
resourcesfor gifted students.

First is the overly simplistic competition between
societal intentions to developtalent vs desires to provide
a nurturant and happylearning environment. There was
concern over children in the labor market, where they
were frequently exploited and/or hired at the expense of
adults. During the 1920s the assimilation of immigrants
and the protection of children from exploitation in
the labor force became much more immediate issues
than protecting “genius”. Schools served as havens to
protect children from exploitations of industrial labor.
Mandatory and extended schooling also had the effect
of protecting the jobs of adults. As noted above, the
economic impact of the Great American Depression of
the 1930s sealed the controversy until the exigencies of
World War II required the development of talent. In
the post war years, economic expansion andthe rapidly
increasing numbers of students assisted in the return
to dominance of the enrichment paradigm. It was only
during the heights of anxiety that accompaniedthe cold
war public relations disasters of the Soviet explosion of
the hydrogen bomb and Sputnik and the portents of an
economicdisaster in the 1980s that increased interest in
accelerative programmatic options.
A second important element in the debate is that

proponents of acceleration and enrichment seem to
retain solidly opposed assumptions about the rela-
tionship between intellectual precocity and the social/
emotional health of gifted students. These viewpoints
are complemented by a view of school curriculum as
either narrow andrigidly defined, stifling the needs
of the gifted child, or as a relatively comprehensive
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preparation of which mastery is essential for all chil-
dren. The seeds of these viewpoints can be seen in
the competing claims of Galton and Lombroso in
the nineteenth century. Galton believed in the innate
superiority of men of genius and averred that special
schooling was neither required or even helpful. He
pointed to numerous examples of men of eminence
who were either uneducated during childhood or who
experienced dreadful educational experiences. His view
seemed to be that access to academic excellence might
be necessary, but special provisions were not required.
Lombroso, on the other hand, advancedtheories of the
innate instability of genius. For Lombroso, education
was the source of a good deal of potential harm.
Teachers could stifle and frustrate the delicate mind
of the genius with devastating results. This debate is
implicit in the works of Terman and Hollingworth.
It can also be found implicitly in positions adopted
by Stanley and Renzulli. If gifted students are of
normal or superior adjustment, then special curricular
interventions to insure emotional well-being are not
required. For others, gifted children are at risk from
threats that arise precisely from academic pressure
applied to them becauseoftheir abilities. To the extent
that one believes the latter, purely accelerative options
are regarded as potentially harmful.
A crucial consideration is the extent to which the child

is encouraged to take an active part in the educational
decision-making process. For example, how eager is
the child to skip a school grade, to work intensively
in an accelerated mathematics class, to participate in
academic summerprograms etc.? Also, how effectively
are the child’s parentsfacilitating their offspring’s social,
emotional, athletic, and cultural development? Brody
and Stanley (1991) assert that parents and the child
must work on these four areas as much or more than
on academic development. According to their views,
each intellectually gifted child should strive to develop
proficiency in at least one athletic sport and performing
or fine art. This would provide the gifted youth several
contrasting reference groups with whomtointeract.
A third factor in the debate is the availability of

options and resources for gifted children. In times of
prosperity resourcesarerelatively plentiful and the pub-
lic has access to broader arrays of educational options.
In times of economicor political crisis, alternatives are
more constricted. The periodsof interest in acceleration
coincide with periods of political crisis and economic
constraint (with the exception of the Great Depression
of the 1930s). The availability of resources is always
influenced by the political strength of the constituent
groups that attempt to influence educational policies.
These three factors are pervasive in the United States,

wherethere has been a consistenteffort to provide public
education to all students in a more or less equivalent
form. There has been no history of long-standing or
rigid class divisions that exist in other countries, although
for most of the country’s existence it discriminated
severely against African Americans. The United States
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has also experienced economic growth that has been
accompanied by periods of attention to the welfare of
individua! children and extension of resources to meet
the commitment to universal education. In countries
where these conditions do not exist, efforts to define
the needs of gifted students will progress differently.

Course of the Debate

During the last 70 years, a wide array of assertions
have been made about the comparative benefits of
acceleration and enrichment. The issues arise from
basic differences in philosophy and beliefs and about
the nature of schools and the nature of gifted learners.
Supporters of acceleration from Termanto Stanley have
contributed to a lengthylist of possible benefits for gifted
students who are accelerated. These include:

(1) Less: emphasis on needless repetition anddrill.
(2) Achievement of closer match between the student’s

level of instruction and level of achievement.
(3) Appropriate recognition of mastery so that stu-

dents may receive credit for course work mastered
regardles: of their ages or gradelevel.

(4) Increased opportunity for academic exploration as
a result of having more time to investigate courses of
study or even careers.

(5) Increased productivity, especially in careers where
early contributions seem most important (see Lehman,
1953).

(6) Incrzased time for careers.
(7) More exposureto intellectual peers.
(8) Greater economy through reduced time spent in

school, as well as diminished need for teachersin gifted
education.

(9) Lower probability of monotony and boredom.
(10) Increased achievement motivation.
(11) Reduced probability that capable students will

drop out, because they will be more motivated to achieve
in academics.

(12) Development of appropriate work habits and
avoidance of poorstudy habits that mightsuffice, but not
adequatel\' challenge, highly capable students.

(13) Avoidance of or solution to underachievement.
(14) Avoidance of conflicts with age peers who do not

share acaclemic interests and abilities.
The claims of hazards from acceleration can be

roughly categorized under four major headings: (a)
academic achievement, (b) emotional maladjustment,
(c) disruption ofsocialization, and (d) reductionin extra-
curricular opportunities. Each of these areas describes a
wide variety of concerns and is summarized below.

Academic Outcomes

(1) Accslerants will fail in the new setting because
they will not be able to comply with increased academic
pressures.

(2) Developmentally precocious children who are
accelerated will slowly lose their advantage and event-
ually fall behind their older classmates.

(3) Accelerated students will have gaps in their aca-
demic preparation that may become more pronounced
and severe as they go through school.

(4) Accelerants will be physically or emotionally
too immature to compete successfully with their older
classmates.

(5) Precocity is more apparent than real. Acceler-
ants may demonstrate knowledge, but lack appropriate
experience, and thus will be unable to handle mature
themes and concepts at higher gradelevels.

(6) Acceleration within the regular curriculum will not
provide needed experiences for gifted students (e.g.,
independentlearning, creative problem solving).

(7) Increased academic demandswill force children to
concentrate on masteryof the basic skills and knowledge
presentedin the regular curriculum andthereforefail to
develop creativity and productive divergent thinking.

Social Adjustment

(1) Accelerants will sacrifice time to develop and to
learn through play and exploration.

(2) Students who are accelerated will miss age-
appropriate social activities.

(3) The developmentoffriendships will be threatened
because accelerated students’ time and opportunities to
socialize with same-age peers will be reduced and older
Classmateswill reject them.

(4) Acceleration will reduce opportunities to develop
social skills.

Emotional Adjustment

(1) Frustration from increased academic and social
demandswill cause stress and burnout.

(2) Reduced opportunities to form friendships will
lead to isolation and antisocial adulthood.

(3) Diminished opportunities to develop extracurricu-
lar interests and hobbies will contribute to emotional
difficulties in later life.

(4) Acceleration will not allow for the introduction of
valuable and potentially therapeutic integrative experi-
ences that are present in enrichment.

Reduced Extracurricular Opportunities

(1) Accelerated studentswill have fewer opportunities
to participate in age-related extracurricularactivities.

(2) Because of relatively immature physical develop-
ment, accelerants will not be able to participate in varsity
athletics.
For critics of acceleration, these hypothesized risks

seem unwarranted. If acceleration is used to address
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a mismatch between demonstrated achievement and
curriculum, it ignores the deficiencies inherent in the
curriculum itself. Furthermore,it also does not address
other needsthat gifted students may have. Acceleration
is an intervention that may address whatis only a tempo-
rary developmental anomaly. Finally, acceleration does
not address the uniquenature of the gifted student and
does not expand offerings that are based ontraditional
views of the more average student.
The nature of claims and counterclaims about accel-

eration have been consistent, but researchers have
addressed them only periodically and spasmodically. A
great numberof studies have accumulated onthe effects
of acceleration on academic and affective development,
but variables from both domains have been defined
so broadly and measured so diversely that consistent
generalizations have been difficult (Cornell et al., 1991).
Recent studies and comprehensive reviews, however,
have provided somestrong evidence about some of the
effects outlined above.
A broadly inclusive meta-analysis of the effects of

grade skipping (Kulik and Kulik, 1984) documented
that accelerants did not suffer academic harm from
the process. The accelerated students remained highly
productive and maintained their academic advantages
even in the new, more demandingsettings. Those fin-
dings were consistent with major reviews (Daurio, 1979;
Pollins, 1983) and a best-practices analysis by Rogers
(in press). Southern et al. (1989a,b) found that few
parents, students, teachers, school psychologists, and
coordinatorsof gifted programs cited academic harm as a
potential outcome from acceleration. Fears of academic
harm as a result of grade skipping may have been laid
to rest, provided that parents of the accelerants wisely
strive to help their child become well adjusted socially
and emotionally.
Whenconsidering early admission to school, however,

there is considerably more controversy. Some research-
ers have linked early admission to increased failure
and retention rates and even to referral and placement
in special education (e.g., DiPasquale et al., 1980;
Maddux, 1983; Maddux, Stacy, & Scott, 1981; Orbzut
et al., 1984; Uphoff & Gillmore, 1985, 1986). Jones
and Southern (1991) and Robinson and Weimer (1991)
have pointed outthe limitations involved in the research
supporting such conclusions. School readinessliterature
in general suffers from a variety of methodological and
procedural errors that make conclusions about academic
harm from early admission problematic. For systematic
studies with favorable outcomes, see Worcester (1956)
and Hobson (1963).
The evidence concerning social and emotional harm

is less conclusive. Cornell et al. (1991) have pointed
out that assertions of no harm from the process of
acceleration have not been proven. Amongotherthings,
they point to (a) a lack of adequately designed studies,
(b) failure to examine dropouts and students whodid not
succeed in accelerative programs, (c) frequent reliance
on case study methods andself-report data, both of
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whichare susceptible to bias, and (d) the large propor-
tion of studies based on questionnaires and surveys with
low or unknownreliability and validity instead of more
rigorous psychological instruments. Regardless of the
methodological problems and unaddressed questions,
advocates of acceleration are put in the unfortunate
position of having to confirm the null hypothesis—that
is, the absence of harm. That criterion is an unusual
one and cannotreally be met. The null can be rejected
in individual studies when relationships are observed at
given levels of probability. Alternatively, the researcher
may fail to be able to reject the null hypothesis because
a relationship could not be observedat a specific level of
probability. The null hypothesis itself cannot, however,
be proven to be true. It may be rejected, or it may fail
to be rejected, but tests of the statistical probabilities
of relationships will never provide valid proof that rela-
tionships do not exist. Furthermore, human beings are
subject to so many different conditions and influences
that no one variable such as educational acceleration1s
likely to triumph over them all. Inevitably, there will
always be somefailures.

Thereare few if any adequately designed studies that
documentsocial and emotional harm. Rogers(in press)
calculated a negligible effect in the areas of social and
emotional harm. Kulik and Kulik (1984) decided against
any meta-analysis of social or emotional effects because
of the dearth of well-designed studies on eitherside. It
is clear, however, that those who are convinced of the
negative impactof accelerative options hold their beliefs
tenaciously. Southern et al. (1989b) found that concerns
about accelerative options most frequently centered on
social and emotional implications. Many respondents
were able to cite assertions from critics of acceleration,
while few were able to cite studies by proponents. They
maintained their concerns about social and emotional
adjustment despite any awareness of empirical support
and frequently without any actual experience with
academicacceleration of gifted students.
There are several possible explanations. First, social

and emotional development are much more nebulous
constructs than academic achievement. Instruments that
measure academic achievementare widely available, are
fairly well accepted, and have excellent psychometric
features. The same is not true of instruments that
attempt to measure social development or emotional
health. The definitions of these constructs vary from
setting to setting and researcher to researcher. Informal
assessment by teachers and parentsis also less definite
than with academic achievement. Teachers are accus-
tomed to making judgements aboutthe level of learning
individuals achieve in classrooms.It is, perhaps, their
most familiar daily task. Determining if a student has
suffered from social or emotional harm is a muchless
familiar one.

Second, because acceleration is a practice that most
educators believe should be used conservatively, its
impact may be overestimated. If a student experiences
difficulties after acceleration, it is likely that parents,
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teachers and age mateswill ascribe the difficulties to
the acceleration (in logic, the post hoc, ergo propter
hocfallacy—after this, therefore becauseofthis). Gagné
(1981) has pointed out that, in most of the cases he
studied, the problems encountered by the accelerant
would probably have occurred with or without accel-
eration. Yet, because of the weight given to acceleration
decisions, problems are attributed to the educational
intervention.It is unfortunate that students cannot serve
as their own controls. It is impossible to determine what
would have happened should a particular student not
have been accelerated. This might be approximated by
using identical twins as the experimental subjects. Yet,
such a study would probably not be feasible because of
social an«dethical concerns.

Third, it seems clear that assumptions about the
effects of one type of acceleration will be generalized
to other types. Children who are young-in-grade also
will be przsumedto be affected similarly by the academic
and sociz.l/emotional demands, regardless of whether or
not they were placed in higher grades or entered school
early because of demonstrated precocity and maturity or
for other reasons. Southernetal. (1989b) observed that
educators rarely considered a difference in the effects
of early entrance and grade skipping or reasons for
a student’s being young-in-grade. They also observed
that educators claim to base their assumptions about
the effec:s of acceleration on their personal experi-
ences, but very few have had much experience with
gifted acvelerants. Instead, it appears that educators’
conjectures are based on over-generalizations of the
school-readinessliterature and on their experiences with
students who were young-in-grade, but probably not
academically precocious. The school-readinessliterature
is generally concerned with the effects of beingrelatively
young-in-grade and doesnot concernitself with selected
populations of the gifted. Some of the more sensational
fears havebeenappliedto practices specifically for gifted
Students, and to acceleration procedures that are apt
to be quite different from early entrance (Southern &
Jones, 191).

Fourth, much of the concern expressed oversocial and
emotional adjustments among accelerants arises from
a basic confusion about the term itself. Acceleration
brings to mind the speeding up of a student’s learning
tempo, aexternal manipulation of student learning.
The common usage of the word means to hasten,
quicken, or rush through—perhaps with the use of
some force. Common imagesof the effects of “rushing”
are tripping, crashing, overheating, burning out, and
missing the time to enjoy thetrip. In reality, however,
students are rarely “sped along.” Furthermore, thereis
no evidenve that accelerants are likely to miss out and
then fall behind as a result of acceleration. In the light
of commonschoolpractice, most acceleration decisions
are undertaken solely to apply some administrative
recognition to a student’s prior achievement.

Early admission and grade skipping do not usually
result fror1 broad screening efforts by the district to

determine which students could benefit from instruction
at a more rapid than normal pace (for an excep-
tion, see Hobson, 1963). On the contrary, parents,
administrators, or teachers recognize the extraordinary
achievements of individual students and refer them for
some form of intervention. Consideration of accelera-
tion options generally occurs because of concerns that
the student will not have access to any new learning
Opportunities in the current placement, or because
the student may be showing signs of maladjustment
in the current setting, which then is interpreted as a
sign of boredom. Acceleration options are rarely used
without extensive assessment of the student and the
learning environments, or without consultation with the
parents, teachers, and students. Theresult is a rather
conservative use of acceleration options. Generally,
students who are eventually accelerated already are
performing at the upper limits of the new settings
as well.

Clearly administrative in nature are options such as
concurrent enrollment, Advanced Placement, credit by
examination, or correspondence courses. Each of these
has built in a product or examination that documents
achievementso as to reward learning with the appropri-
ate level of recognition. Pacing is not external in these
options and they donot entail separation from age peers
or the normal curriculum of schools. Options such as
continuousprogressandself-pacedinstruction are rarer.
Still, they do not entail external manipulation of rate or
pacing. By definition, they occur at rates determined
by the student’s interest and ability. Moreover, these
options are most frequently employedin settings that
retain contact with same-age peers.
There are some options that, on the surface, appear

to involve manipulation of the pace of instruction.
Curriculum compacting, telescoping curriculum, and
extracurricular options like fast-paced math courses
do imply external manipulation of the curriculum.
Some of these programs use a purposeful search for
likely candidates for the process, raising the specter of
misidentifying students and endangering their social or
emotional welfare. In fact, these options are generally
firmly based on prior student achievement, and the
amountof differentiation may be very small.

Fast-pacedclasses, for example, are most often extra-
curricular, offered away from the regular classroom.
Students self-select for participation and are usually
in class with other same-age peers. It is only when
enough of these classes have been completed to qualify
the student for admission to higher level of schooling
that salient differentiation takes place. In this case, a
long history of successful achievement precedes any
placementoutside of the normal age and grade. Students
who qualify for such classes through the SATorsimilar
tests of academic achievementare not under greatrisks
for inappropriate pacing. Thoughtheir achievements are
gained through extracurricular experiences,it is learning
documentedby their test performance. Thecriteria for
suchselection of applicants is set so high as to preclude
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all but the slightest chance of including students who
would not be able to cope with the demands of a
fast-paced instructional program.
The process of telescoping is also probably less

drastic than it might at first appear. Although having
3 years of instruction collapsed into two may suggest
a very rigorous academic effort, telescoping is most
frequently employed for larger groups of students.
Thus, a substantial group of age-level peers accompany
each other through the process. The grouping not only
provides for peer support, it also limits how extreme
the effects of accelerated pacing will be. In high school,
unselected students often complete all requirements in
314. years or less, entering college 6 months to a year
ahead of schedule with no apparentill effects. Also in
senior high school considerable homogeneous grouping
is achieved “naturally” via the elective course structure
(e.g., chiefly academically able students take physics,
calculus, Latin, etc.). Telescoping is frequently applied
during the middle grades. The history of curriculum
development in the United States has helped insure
that ill effects during middle school are unlikely. Tye
(1984) states that one major purpose of both middle
schools and junior high schools is to reduce the pace of
instruction to allow students time for social development
and to allow slower students to consolidate basic skills
before high school. Hence,the expectation for academic
achievement in the middle grades may be generally
lower than in either elementary school or high school.

Options that place students in higher levels of educa-
tion (e.g., early admission to high school or college)
impose very different environments on students. How-
ever, once again, it must be pointed out that students
who receive such interventions are generally selected
because of an observed remarkable performance. Edu-
cators do not makea practice ofinitiating efforts to find
prospective candidates for early college entry.

Since acceleration is not a process of speeding students
along, some of the research outcomes and many of
the assumptions of proponents and advocates need
to be reexamined. In the first place, the outstanding
achievement of accelerants in their new placements
should be viewed in the light of the probable large
initial advantage most will have even in the accelerated
placement. That large advantage also may explain some
of the results that purport to show adjustment or
maladjustment in accelerated populations. The high
degree of difference from age mates observed among

students who are candidates, rather than the accelerative

interventionitself, may be responsible for perceptions of

difference in social adjustment.
Opponents and advocates of acceleration should also

realize that describing acceleration as a process of inter-
vention is probably inaccurate in most cases. The pace
of curricula and instruction are manipulated relatively

infrequently. Instead, in most options, the student is

placed in a setting that merely recognizes what the

student already knows, and does not accurately reflect

his or her potential functioning.
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That is why SMPYurgedfrom its inception that admis-
sion to special, academic, accelerative supplemental
courses for mathematics and science be based on clear
evidence of superior quantitative reasoning ability or
clear evidence of superior verbal reasoning ability for
the verbal subjects. In fact, for most such programs
only these abilities are required—not grades earned
in school, teachers’ recommendations, etc. The usual
minimum score levels are, before age 13, at least
500 on the mathematical part of the College Board
Scholastic Aptitude Test (e.g., SAT-M) or 430 on
SAT-Verbal. Each of these two score ranges (500-800M
and 430-800V) defines approximately the top 1% of
12-year-olds.

Ironically, the extreme levels of concern aboutsocial
and emotional development connected with acceleration
mayactually cause difficulties. The rarity of employment
of accelerative options makes those who do undergothe
process appear less normal. Parents, teachers, school
psychologists, and administrators agonize over decisions
about accelerative options; this can communicate to
students that there are tremendous dangers inherent
in moving ahead of age mates. After the decision is
made to employanaccelerative option, students may be
carefully monitored in an attempt to determine if harm
is taking place. All this communicatesto students, peers
in the new placement, and teachers that there may be
potential consequencesto acceleration that threaten the
accelerant’s social or emotional well-being.

It seems clear that much of the debate over accel-
eration and enrichmentarises not from the merits of
either, but from the protagonist’s assumptions aboutthe
natures of both giftedness and school bureaucracy, and
the prevailing currents of political and social demands.
In fact, the implication that acceleration and enrichment
are antithetical, even that they could be set in opposi-
tion, is naive. A numberof authors (Davis & Rimm,
1988; Feldhusen, 1991; Kitano & Kirby, 1986; Stanley,
1979a; VanTassel-Baska, Feldhusen, Seeley, Wheatley,

Silverman, & Foster, 1990) have pointed out that these
processes overlap considerably, both theoretically and
in practice. If enrichment is viewed as stretching the
curriculum to a greater breadth or depth than normal,
it is likely that elements contained in the original will
be part of the revised curriculum for some schoollevel.
The curriculum can be pictured three-dimensionally as
a funnel with the spout representing the entry point
of school. Academic options are relatively narrow and
more focused in early elementary years. Later, the
funnel widens to encompass moreareasof study. In the
same way the curriculum in schools widens enormously.
In fact, by the graduate level in college, nearly anyfield
of human inquiry is included.
Those who advocate enrichment would be quick to

point out that it is not their goal to supplement normal

curricula with subjects totally outside any purview of

study. The analogyis not meantto trivialize the concerns

of those who would point out limitations in the standard

curriculum. On the other hand,it is important to note
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that any enriched curriculum is likely to include some
significant measure of accelerated schooling. If a fifth
graderis interested in genetic engineering,it is likely that
pursuit of that interest will require knowledge andskills
normally taught at higher levels of education. If a junior
high school student engages in an independentproject
and works with local governmentofficials, it would be
difficult. for her or him to avoid learning concepts of
political science normally presented at the high school
or even the college level. |
Moreover, describing acceleration as simply more

rapid progress through stultifying and trivial curricula
is equally erroneous. It would be nearly impossible
to progress through higher levels of any discipline
without teaching the processes by which professionals
in that discipline operate. This is particularly true of
acceleritive elements in secondary and post-secondary
study. .Accelerative options will eventually entail many
of the processes most closely associated in the literature
with enrichment, such as independentstudy, productive
andcritical thinking in the discipline, and higher-order
thinkin:: skills.

It is possible to imagine enrichment options that
operate merely to hold students at grade level, regardless
of their abilities to learn more. Schools sometimesplace
a high priority on the maintenance of bureaucratic
convenience at the expense of serving the individual
needs of the child, or believe strongly in the nativity
of intelligence and development (Shepherd & Smith,
1986; Smith & Shepard, 1988; Jones & Southern, 1991).
It is also possible to conceive of accelerative options
that merely provide students with more rapid pacing
of acad::‘mic monotony or demandsthat emphasize only
knowlege acquisition at the expense of application,
analysis, or synthesis. While conceivable, these out-
comes remain onesthat require an almost malevolent, or
at least stupid, intent. Enrichment that answersthe goals
and objectives of those who originally advanced the
processfor students will invariably contain elements that
are accelerative. Acceleration that provides students
appropriate learning experienceswill also contain many
of the «elements that are touted as the strengths of the
enrichment paradigm.

Research efforts to date have weakenedthe apparent
dichotomy some advocates present. It is ironic that
reviewers have pointed outthe relative lack of evidence
for the effectiveness of acceleration options. Slavin
(1990) «asserts that accelerative options have demon-
strated only comparative effectiveness. It is unclear,
in his view, whether acceleration offers clear benefits
over other potential interventions in meeting the needs
of gifte:! students. Moreover, proponents of accelera-
tion, in their zeal to prove the processes involved are
harmless, have neglected to look at potential differences
among various kinds of gifted learners and how they
may be affected by accelerative programs (Cornell etal.,
1991). \dvocates of enrichmentare similarly indicted.
Appareitly as a result of being stung with complaints
that enrichmentis ineffective (Daurio, 1979), they have

concentrated on demonstrating academic gains at the
expense of presenting evidence of other potential ben-
efits for gifted students. Both sides have concentrated
on the charges of the other rather than documenting the
elements of each approachthat can benefit specific types
or the wide range of gifted children.

International Developments

Whatis to be learned from the American experience
in this debate, and how does the debate take shape
in other countries? Perhaps the most important lesson
is that provisions for gifted and talented children are
informed less by sound educational research than by
broad generalizations of educational research, prevail-
ing presumptions of common sense, extrapolations of
personal experience, folk lore, and political agenda.
These in turn are usually driven by the financial and
social exigencies operating at the time. For anysociety,
such demands will include the following themes: (a)
the commitment to providing access to education, (b)
the definition of basic education within the context of
that society, (c) the resources made available to fulfill
opportunity of access, (d) the social concern for the
exploitation of talent as a national resource, (e) the
degree to which schools function as gatekeepers to access
higher levels of achievement, and (f) the general appeal
of egalitarian social values. These factors will interact
with each other to characterize the efforts that societies
will take toward developing acceleration and enrichment
options.

In societies where educational opportunities are lim-
ited by class access, by economic resources, or by a
strongly perceived need to exploit talent, debate over
options for the gifted will be moot. The same will be
true in societies where the school is seen as a source
of wisdom or as gatekeeper for access to higher social
and economicstatus. In these societies, individuals with

access are privileged. The debate does not concentrate
on the nature of instruction. Instead, it focuses on the
limits of access to instruction. In countries where the
school is regarded as an instrument of upward mobility
and where values for universal access prevail, debate
over optionsfor the education of gifted studentsis likely
to occur. Asin the case of the United States, transient
economic andsocial forces may, however, intensify or
quell the debate for some time. Whena nationfeels that
its standard ofliving is threatened, efforts to provide
universal access maybetradedoff in favor of exploiting
talent, just as concernsfor individual liberty may be set
aside while efforts are madeto bolster national security
in times ofperil.
For educational systems in many developed countries,

class concerns and the schools’ responsibilities may
combine to limit access to all levels of education. In
these instances, debate about educational provisions for
the gifted will be notably subdued. In Great Britain,
for example, relatively few students have access to the
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highest levels of post-secondary training. The debate in
the United Kingdom andin countries adopting a British
model has devolved to one of class access rather than
forms of programsavailable. In third-world countries,
scarce resources have limited the numberof educational
options for the population at large. Debate over the type
and variety of programsforthegiftedis similarly limited,
but for different reasons. When only a small number
of citizens can receive education of any kind, and
access becomes morelimited as the level of education
increases, questions about the nature of the educational
experience diminish in importance.
Of course, there are areas where both conditions

exist. South Africa and Venezuela are notable examples.
Depending on the perceived need in these countries
to develop talent that can compete with industrialized
nations, concernsfor the educationof gifted students will
differ. Many third-world countries and manynationsin
the former Communist bloc have gone through major
commitments to exploit talent. The commitment to
develop talent seems to be a paradox in an egalitarian
Marxist system, but it remained a central tenet of much
of the Communist bloc. The additional privileges and
advantages that accrued to those whose talents were
identified and developed were accepted as the Com-
munist countries cast their efforts to develop resources
in terms of a struggle for their existence.
Some nations have a heritage that provides a history

of limited access, but also have major commitment to an
egalitarian revision of those historic strictures. Australia,
Canada, and New Zealand have had educationalsystems
adapted from an English model. Today, however, these
formerBritish colonies generally have a goal of universal
access and more egalitarian attitudes toward social
mobility. In some cases these commitmentsare limited
by economic resources. In others, it is limited by the
weight of traditional views of the schools’ role as
a limiter of upward mobility. In some of the East
Asian democracies, strong commitments to a view of
schools as a repository of cultural orthodoxy (another
manifestation of the role of school as gatekeeper to
social mobility) governs some elements of the debate.
For Japan, the development of talent as a national
priority often conflicts with official commitment to
provide open access to public school education. In
Singapore there have been major commitments to
talent development. The demandfor the exploitation of
humantalent resources has far outweighed concerns for
preservation of class. It has been accomplished largely
through the the power of leaders to arbitrarily effect
educational changes and there has been little debate
about the form such educational programswill take.
While it is not possible here to describe more than a

few national attitudes toward programmingoptions for
the gifted, some representative cases might be helpful.
The background and educational history of Britain
and Japan will be reviewed, and the implication for
accelerative and enrichmentoptions will be examined. A
brief review of notable applications will follow. Finally,
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in the conclusion weshall discuss reasons why, despite
ongoing debate, accelerative options are more easily
employedin the United States.

Britain

Through its once vast empire, Great Britain’s education
system became the mostinfluential model in the world,
adopted in widespread British colonies and possessions.
Attitudes and beliefs about the purpose and role of
education that are inherent to the British model were
also distributed throughout the world. With independ-
ence, some former colonies have attempted to reform
their adopted education systems. Several initiatives to
reform the system have occurred in Great Britain also.
The reforms, however, have not removedthe effects of
fundamental beliefs about the role of education.It is
instructive to examine Britain’s attitudes and the forces
that interfere with recognition of the needs of gifted
students.

In order to understand the attitudes of the British
toward special provisions for the gifted and talented,it
is essential to recognize that, for much ofits history, the
British education system operated as a major element
of the class system. Education in general, and higher
education in particular, were only gradually made avail-
able to middle and lowerclass social strata. University
education was the province of upper class families
(Furneaux, 1962). The Education Acts of 1870 (the
first attempt to mandate compulsory education) and
1902 established a system of elementary and second-
ary schools funded from local taxes (rate funded)
that were very specifically organized to educate lower
class children (elementaries) and middle class children
(secondary). These options were provided as terminal
educational opportunities (Simon, 1990). They also were
intended to provide differential educational methodsfor
each class. One of the principal authors of the 1902
Act writes that “The different classes of society, and
the different occupations, require different teaching”
(Simon, 1990, p. 24).
The social upheavalof two world wars placed demands

on the system to open advanced educational optionsto
lower and middle class as well as upper class children.
The Education Act of 1944 was a commitment to
opening larger opportunities for lower and middle class
children. It provided for a three-tiered set of optionsthat
tracked students to university preparation, general prep-
aration, and technical/vocational preparation. Students
were selected for tracks on the basis of a test of potential
aptitude, the “Eleven Plus Exams.” Students from
upper class and upper-middle class backgrounds scored
markedly higher on the examinations than workingclass
students, and, thus, accounted for most admissions to
university preparation programsand to the universities
themselves (Fleming, 1962). As a practical matter, the
reform didlittle to open access to university education.
Gradual disenchantmentwith the examinations, and the
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rise of <omprehensive schools, which rejected tracking
by examination, eventually led to the decline of the
predictive examination model. Since the 1960s, there
has beenstrong popular mistrust of efforts which appear
to track students early.

Unlike the United States, the British system main-
tained testricted access to higher, even to upper sec-
ondary, education. In 1987 only 18% of all 16~—18-
year-olds were enrolled in educational options (Simon,
1990). The proportions of British youth who enroll in
post-secondary education are far lower than in either
the United States or other nations of Western Europe
(Simon, 1990). In 1960, applicants outnumbered admis-
sion places in universities by a factor of 20:1 (Fleming,
1962). Subsequent growth of university enrollments has
increased and new universities have been founded, but
demandstill far outstrips the supply of places (Simon,
1990). ‘lo some extent, this restriction is explicable in
economic terms. University is free for British students,
so expanding access involves large central government
support. British policy makers have been willing to open
universities without cost to all students who qualify
for admission. They have been unwilling, however, to
provide sufficient funds either to expand post-secondary
education or to put secondary schools in working and
lower middle class districts on more equal footing
with schools in more advantaged areas. In Britain,
the university is one of the key institutions for the
preserviition of culture, and culture is clearly perceived
to be for the minority (Simon, 1990).

Despite the initiatives of the Education Acts, Brit-
ain has had a strong tradition of local control. The
extent of curricular offerings and the level of edu-
cational offerings are determined by Local Councils
responsible for determining the ranges and levels
of education programming and for funding those
efforts through local rates. Parents who feel that
locally supported school offerings are insufficient have
two options. They can apply for scholarship support
to attend a grammar (i.e., academic public high)
school, or they can opt for private (called “public”)
school. Access to the scholarships is limited, so only
those who could afford it could avail themselves of
private schools. The Education Act of 1988 aimed at
imposir.g a national curriculum that would standardize
offerings and set national standards for education. In
addition, a series of competency tests was planned to
be given to students at various age levels. By 1992,
standar‘lization of funding andoftheinitial curricula
had beenput into place.

Historical developments andtraditions have limited
recognition of the special educational needs of the
gifted. First, limited educational access for lower
and micldle class students to academically oriented
schools resulted in relatively limited opportunities for
advanced education. Since the educational system is
generally perceived as catering to an elite, there is
less dernand to review its suitability for populations
of gifted students.

Second, the intense debate over tracking through
differential levels of schooling and predictive exami-
nations has left the public and liberal education
theorists with a severe wariness about procedures
that remove students from mainstream education.
One of the few British texts about the education
of the gifted (Freeman, 1979) concludes that most
gifted children can be well educated in heterogeneous
groups, and that exclusive attention to academics
may result in harm to a gifted child’s social and
emotional development. Gallagher (1985) suggests
that in Britain grouping of any kind is viewed with
distaste, but sentiment toward enrichmentin regular
classes is more favorable. Understandably, efforts
like the Westinghouse Science Talent Searches or
the SMPY model of Stanley and associates have not
been received enthusiastically. Currently, students are
grouped almost solely on the basis of chronological
age. Progress from one grade to another and one
level to another is age-based. Any provision made
for individual differences comes from additions to
the curriculum presented to all students, rather than
varying of presentation or pacing (Freeman, 1979).
The practical outcome of the suspicion with which
ability grouping is viewedhasstifled the development
of accelerative optionsofall kinds.

Third, the establishmentof a national curriculum may
provide new impetus for examining the needsofgifted
children. As curriculum is standardized, it may be more
apparent that academically able students exceed the
current level of demand for each grade. This will be
particularly true if expansion of post-secondary options
occur and expectations for higher educational attain-
ment become moregeneral. The impending connections
with other nations of Western Europe in the European
Economic Community (EEC) mayserve to expand such
expectations. Until and unless this happens,limitations
in the numberof post-secondary placements currently
being experiencedin Britain eliminate options for some
students to progress more rapidly through the school
curriculum. If few such places exist, it is unlikely that
increasing the competition for them will be met with
enthusiasm.

Finally, Britain represents a tradition of educa-
tion as a social-status gatekeeper that is present in
many areas of the world and limits concerns for
the special needs of the gifted. Where access to
education is limited for any reason, concerns about
the gifted will be secondary. Ironically, the reaction
to a class-dominated educational system arising in the
1950s and 1960s is also a factor that limits support
for programs for the gifted. Many of the debaters
who campaigned for maintaining separate (generally
upper class) levels of education used the needs of
gifted children to buttress their arguments. This has
left a residue of distaste in the mind of those who
wish to liberalize education in Britain. There the
needs of gifted children are associated with elitist
arguments. Where countries have attempted to widen
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the educational mission from a legacy of aristocratic
or oligarchic dominance, resistance to serving such a
group maybe expected.

Japan

As Japan has emerged as a dominant industrial and
economic power, its system of formal education has
attracted increasing attention abroad. In 1868 the Meiji
Restoration rejected feudal systems of the Tokugawa
era. Since then, formal education has occupied a crucial
and rather obvious role throughout Japan’s moderniza-
tion and development (Beauchamp, 1991). Shimahara
(1992) argues that, more than in any othernation, Japan
relies on its educational system to build its industries,
to modernize culture, and to foster the moral character
of its children. Japan’s emergence to preeminence
in world economics has generated a great deal of
attention to its educational system. Numerousarticles
and books have been written about various aspects of
Japanese education, but very little has been written
about provisions for the education of gifted students.
The forces that shaped the Japanese system of formal
education have contributed to accommodation for its
most precocious students that differ enormously from
those of European and American education systems.

All Japanese children, except those with the most
profound disabilities, have access to formal education
in the primary and lower secondary grades (Jones &
Jones, 1986). More than 94%of the high school age
students enroll in upper secondary schools. Ninety-seven
percent of these graduate from high school. Of the high
school graduates, more than one-third enter colleges or
universities, and 90%of the university students graduate
(Shimahara,1992).
Access to the Japanese educationalsystem is open, but

progress through it is meritocratic—particularly in the
transitions from secondary schools to universities. Social
mobility and career options are largely decided by the
university from which one graduates. Entrance to one
of the most prestigious universities virtually guarantees
entry to a good career. Thus, the goal for most secondary
students is to gain entrance to the most outstanding
college or university possible. Higher education in Japan
is Stratified, and overthe last 30 years access to the best
institutions has become dramatically more competitive.
With the exceptions of Keio and Waseda Universities,

the most prestigious universities are public institutions.
Although access to higher education expanded substan-
tially in the 1960s and 1970s to meet the enormously
increasing demand, virtually all of the expansion was
provided by private universities and colleges. The
national universities barely increased their enrollments.
Although the Ministry of Education intended that
resources should be concentrated in orderto effectively
develop talent, the result has been a dramatic escalation
of competition and excessive emphasis on entrance
examinations.
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Performance on entrance examinations is generally
the sole criterion for acceptance to public and national
universities. Since entrance to these prestigious insti-
tutions is sought by so many students, the competi-
tion is extremely keen. Most of the major universities
have their own entrance examinations that supposedly
emphasize content most appropriate for their goals.
In consequence, preparation for examinations is not
the relatively simple matter of becoming acquainted
with the general content and format of one or two
entrance examinations. Students begin preparing for
these examinations very early in their school careers.
Public schools are required by law to provide a standard
curriculum to all students without tracking groups of
students or providing special instruction for individuals.
Individualization of instruction, whether by content
or pace, conflicts with the strongly held principle of
egalitarian schooling. Thus, the academic needs of
precocious students must be met outside of public
school.

Options to enhance individual learning include pri-
vate after-school instruction or juku, full-time private
schools, and yobiku the special schools where high
school graduates spend a year preparing for their exami-
nations. Participations in these options is broad. Since
success is attributed more to diligence than native talent
or ability, families of average as well as gifted students
will commit themselves to one or more of these options,
if they have the financial means. The competition to
gain accessto the better preparatory schools and private
schools is also competitive. The most capable students
will seek out and will sometimesbe sought by the schools
that have records for preparing students to enter the
mostprestigious universities and colleges.
Whentheyenterspecial schools, students are assessed

and tracked accordingto their abilities and levels of prior
achievement (August, 1992). Thus, special schooling for
the most capable Japanese students could be described
as accelerative. No acceleration, however, is provided
in the public education system. The Central Council on
Education, an advisory council established in 1952 to
advise the Japanese Minister of Education, has proposed
nongraded schools and grade skipping to accommodate
the needs of precocious students several times, but those
recommendations have been totally stymied (Schoppa,
1991).
For several reasons, enrichment programsforgifted

students are generally not provided. First, the Japanese
have committed to a standard basic curriculum for
elementary and secondaryschools. Proposals to diversify
secondary curricula have been only partially imple-
mented, and were never intended to provide accom-
modation for gifted and talented students. Second,
enrichment programming for gifted students would be
antithetical to the way egalitarian values are perceived
in the Japanese education system. Third, as long as
the pressures to compete for university entrance are as
great as they currently are, it is unlikely that parents
will seek programsthat divert their children from study
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of skilis and knowledge that are evaluated by entrance
examinations.
To date there has been only grudging official accept-

ance of the need for differential education for gifted
students. Private options have developed to enhance
the level and pace of instruction, basically through
extracurricular options. A parallel might be drawn with
the education of American students who have special
talents tn art or music. Challenging these students is most
frequently done through private lessons and tutoring. In
Japan,the strong rejection of class and status values, the
role of pre-university schooling as a conservatorof social
values. and the centralized control of public education
have led to a very rigid curriculum. In combination
with very specific and highly competitive demands of
university entrance examinations, these factors have
effectively prohibited the public schools from meeting
the needsof gifted students.

China and the Talent Search

Oneofthe world’s leaders in both educational accelera-
tion and educational enrichment, especially for math-
ematic: and science, is the People’s Republic of China.
Through its many talent searches and “Spare Time
School:” for the most intellectually talented students,
which 1isually meet on Sundays,it has risen to dominate
international high school competitions. In the 1992
International Mathematics Olympiad the PRC scored
far ahead of anyone else among the morethan fifty
nations contending. Its margin over the second ranked
(the United States) exceeded the margin by which the
second place exceeded the tenth. The PRC wasalso No.
1 in both the International Physics Olympiad and the
International Chemistry Olympiad. These achievements
are duc to diligent searching, intensive and long-term
training, and the human resources of a country that
has more than a billion inhabitants. Apparently, the
Communist ideology of equality is transcended in the
PRC bvthe desire to show the rest of the world how
effectiv> its educational methodsare.
The PRC has become hospitable to grade-skipping

for its ablest youth, more than are the United States
or mos! other countries. In 1986, one of the authors
(Stanle) spent a week on the campusof the University
of Scierice and Technology of China (USTC) in Hefei,
Anhui Province, interacting with aboutfifty truly extra-
ordinary, markedly underage college students. He was
assured that they were amongthe ablest boys andgirls
in the country. Their graduating from the UTSC four
Or mort: years early and becoming excellent graduate
students in the United States and elsewheretestify to
the quality of their selection and education.
Many members of SMPY’s “700-800 on SAT-M

Before ge 13 Group”(equivalentto the top 1 in 10,000
12-year-olds in the United States), live in the PRC. It
is easy 10 locate such talented students there, because
they are numerous and Chinese teachers and professors

cooperate fully in finding them. For a discussion of such
searches see Stanley, Huang, and Zu (1986) andStanley,
Feng, and Zu (1989).

Stanley has found it extremely difficult to export to
countries other than the PRCthe essence of his search
for youths who reason exceptionally, or even extremely,
well mathematically. He has tried in Taiwan, Japan,
South Korea, Singapore, Costa Rica, Spain, Germany,
and elsewhere. There have been some advances in
Germany, Taiwan, and Spain, but nothing to rival the
rich responses from Shanghai, Beijing, Tianjin, and
Nanjing.

Australia and the Talent Search

A bright spot in these respects at present seems to be
Gross’s work in New South Wales, Australia where she
is training teachersof the gifted in acceleration principles
and procedures. This seemsto be creating possibilities
for various kinds of educational acceleration in New
South Wales and possibly in other Australian states.

Herinterest in mathematically precocious youth may
have been engenderedinitially by observing the almost
unbelievable precocity of Terence (Terry) Tao of
Adelaide. At age 8 he scored quite high on the
Australian mathematics examination for entrance to
the university, but did not enrol at that time. Stanley
had the SAT-M administered to Terry when he was
still 8. He scored 760, equal to the top 1% of male
college-boundhigh school seniors in the United States.
That is the Study of Mathematically Precocious Youth
(SMPY)’s all-time age-score record. At age 10 Terry
won a bronze medalin the International Mathematical
Olympiad (IMO) competition. At age 11 he won asilver
medal. The day before his 13th birthday he earned a gold
medal(Stanley, 1989). That, too, is probably the all-time
record for the IMO.
By the fall of 1992, Terry (born 17 July 1975)

had earned the regular and the honor’s Bachelor’s
degree and a Master’s degree in mathematics from
Flinders University in Adelaide and become a graduate
student of mathematics at Princeton University in the
United States. Even in egalitarian Australia Terry
had been allowed to proceed at essentially his own
appropriate level in each school, attending both high
school and college at the same time. Several persons
such as Stanley, Gross, and Professor M. A. Clements
took a keen interest in him and helped his parents
plan effectively for his academic, social, and emotional
development. (See Tao, 1992, a book Terry wrote at
age 15.)

Other Examples

A third example, even more unusual in some respects,
concerns a 12-year-old Guatemalan boy of Indian and
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Chinese parentage who was sent by the Bank of
Guatemala to Baltimore to work with Stanley toward
high school and college education. He scored 730 on
SAT-M, even without being proficient in English. (The
average college-bound male high school senior in the
United States scores less than 500.) By age 17 he had
earned a high school diploma from a fine independent
school in Baltimore, Maryland, and also, concurrently,
a Bachelor’s degree in mathematics from a parochial
liberal arts college, where he was regarded as being
exceedingly brilliant.
The Guatemalan youth is not the only example of

concurrently earning the high school diploma and a
college degree. About the same time, an American
boy of Taiwanese parentage received his diploma from
an independenthigh school in Baltimore and his Bach-
elor’s degree in biomedical engineering from Johns
Hopkins University, both at age 17. He then enrolled
in the Massachusetts Institute of Technology (MIT) and
started as an undergraduate in a differentfield.

Acceleration and Educational Administration

Despite these examples, acceleration seemsrelatively
rare in most countries compared to the United States.
Standardized curricula, limited resources, and central-
ized control over instructional practice effectively elimi-
nate options. In the United States, educational accel-
eration is more feasible than in most other countries
because of the decentralized nature of education there.
Below the college and university level, the educational
unit that controls most curricular policies is the school
board of the county, city, or school district. Each state
and the U.S. government exercise some control, but
usually only in general ways. Much of the power to
decide about acceleration rests in the hands of the
head of the individual elementary or high school, i.e.,
the “principal” or “headmaster.”

State colleges and universities in the United States
do have some external control. It typically comes,
however, from an appointed Board of Regents that
has the well-being of the university firmly in mind.
Mostprivate colleges and universities are largely on their
own,although some(especially Catholic ones) still have
ties to churches. Manyinstitutions of higher education
have a great dealof latitude as to which applicants they
mayaccept. For example, Johns Hopkins University has
never required a high school diplomaof any applicant.
Thus a student completing the eleventh gradeis free to
skip the twelfth and enter Hopkins as a regular, full-time
undergraduate a year early if he or she wishes and the
university’s admissions committee is suitably impressed
by the applicant’s credentials.
Two Johns Hopkins graduates (B.A. degree in quan-

titative studies and B.A. in physics) illustrate this. The
former skipped grades 7, 9, 10, and 12 and received his
degree the month he became 17 years old. The latter
skipped grades6, 7, 9, 10, and 11 and received his degree
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with several major honors at age 15 years 7 months, the
youngest graduate the university has ever hadsinceit
awarded the first three Bachelor’s degrees in 1879. The
former becamea full professor at a top university at age
31. The latter earned his Ph.D.in biophysicsat a leading
graduate school andis a postdoctoralfellow. Both seem
well adjusted socially and emotionally.
SMPYdoes not recommend “radical acceleration”as

a general policy (Stanley, 1989), but believes it should
be available to those who are eager to move ahead
extremely fast in this way. For most intellectually
brilliant students, however, SMPY recommends only
a year or two of grade-level acceleration, if any atall.
It is crucial to get a fine liberal arts education along the
way, rather than to emphasize mere speed througha part
of the curriculum. Availability of the College Board’s
Advanced Placement Program, with its twenty-nine
college credit examinations makes hurrying through the
gradesless necessary and, in SMPY’s opinion, muchless
desirable than when the programstarted in 1971.
One of SMPY’s “protégés” completed eleven Ad-

vanced Placement Program examinations and some
college courses on a part-time basis before entering the
Massachusetts Institute of Technology a year younger
than average. In 4 years, by age 20, he had earned four
Bachelor’s degrees concurrently in electrical engineering
and computer science, economics, mathematics, and
physics. Was he “accelerated,” or was he “enriched”?
Obviously, that is a foolish distinction to try to make
in this case. Quite likely, via this combination of
enrichment and acceleration, he was exceptionally well
educated and trained. That is the appropriate motto:
enrichment and acceleration, not enrichment vs accel-
eration. If appropriately done, acceleration must be
enriching, and enrichment must, in the long run at
least, be accelerative. The title of a book by George,
Cohn, and Stanley (1979) emphasized this symbiosis:
Educating the gifted: acceleration and enrichment. The
opposition implied by “versus” should be consigned to
the junk pile of harmful stereotypes whereit belongs.
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Introduction

Asthe Year 2000 approaches, education throughout the
world appears to be going through a major revolutionary
change,a revision of the objectives of education. Today
it is proclaimed that our schools exist for learning. There
is greater emphasis on how to control teaching the
essential three R’s of reading, writing and arithmetic and
in addition, safeguarding the environment. However,
with the knowledge explosionit is increasingly important
that fulure schools be designed not only for learning but
for thinking. Increasingly, schools are being asked to
produce men and women who can think, who can
reason. who can argue, who can make new discoveries
and serve and solve society’s problems. If educators
can succeed in incorporating thinking skills, democratic
values, problem solving and related conceptskills into
the curriculum forall students, then the products of our
school: will improve greatly.

This new interest has been influenced by the follow-
ing factors, among others. Firstly, psychologists have
becomeincreasingly interested in the functioning of the
humar: mind. In their efforts to understand how the
mind works, these professionals discovered that some
individuals in society are endowed with performance
potential that is over and above whatthe average child
In socis:ty possesses.

Secondly, education has been realized as one of the
inalienable rights for all individuals. This fact prompts
goverriments to makesurethatall children are presented
with the most relevant education. This also calls for the
most appropriate method of teaching important but
different groups of individuals.

Thirdly, in modern societies, certain necessary spe-
cialize«! services are identified from time to time. These
services may require people with very high intellectual
abilities for example. For such cases, society has a
duty to identify those individuals who are endowed
with particular high abilities to perform specialized
services. For instance, some countries have established
educat:onal institutions to admit and educateindividuals
with high potential in science and mathematics to help
meet society’s need in those specialized areas.

Fourthly, the belief that education is one of the
inalienable rights of the individuals in our society

implies that the cost of running schools is normally
high for any government. It has also been discovered
that children with a more than normal potential ability
take a shorter time to learn certain tasks than average
and handicapped children. If the governmentis able to
identify children with more than potential abilities, it

may end up spending less money on them.
Fifthly, some social scientists have discovered that

children will engage in anti-social behavior for lack of
anything better to do. These are children who, because
of their high potential ability, take a shorter time to
accomplish certain tasks than does the averagechild. Ina
classroom situation, such children may resort to making
mischief because they are often idle or bored. Thus,it
is importantto identify these children and provide them
with challenging classroom opportunities.

Sixthly, scholars are interested in understanding the
nature of human beings, and particularly the limits of
their intellectual potential.

Finally, educationalists are agreed that it is every
child’s right to go as far and as fast along every
dimension of the school curriculum in order to reach
their considerable potential. This is one of the major
aims of education.

It is essential to continue the search for powerful ways
to provide appropriate education for the unique needs
and abilities of gifted children and to bring the results
of that search into general educationso that all children
have the opportunity to reach their highest potential.
Although the emphasis hereis on all children, that does

not mean to imply that all educational experiences for
gifted children are goodforall children for there must be
an understanding of the differences in content, process,
and product presented to the teacher by these unique
children. It does mean, however, that educators have
an obligation to enrich and involve the education of
the community so that all children, regardless of their
abilities and needs, will have appropriate educational
experiences that best support these needs andabilities.
Having suggested that every child is entitled to the

best program, the greatest love and respect as well
as the most attentive care, then the case has to be
made that these gifted children have special needs and
require special programs. Although there are many
choices, there are systematic ways to plan and organ-
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ize the learning experiences and choose appropriate
educational materials. There is no single method of
providing for gifted children. Before discussing the
various models available, it is advisable to consider the
following questions:

(1) Does the method emphasize the acquisition of a
higher order thinkingskills and concepts?

(2) Is the methodflexible and open-ended enough for
the child to develop at his/her own pace?

(3) Does the method provide a learning environ-
ment as emotionally protected as it is intellectually
stimulating?

(4) Is the method likely to alienate a child from the
peer group?

(5) Will the method be detrimental to the child’s sub-
sequent learning, introducing factors which will inevi-
tably be repeated later which could consequently lead
to boredom?

(6) Does the method chosen provide a process which
is more valuable to the child, rather than a product which
is prestigious to the school?
These are just some of the questions parents and

teachers should consider before adopting a model.
All teachers employ techniques and delivery systems
in the classroom to provide appropriate curricular for
gifted children. Most instructional strategies have value
in working with the gifted, but those that allow for
more open-ended, interactive and generative learning
behavior are probably most beneficial.

In the past two decades, the debate about curriculum
developmentfor gifted programs has been in response
to the general question: what type of differentiated
curriculum is appropriate for gifted students? As might
well be expected, this question evokes a variety of
responses, reflecting widely disparate philosophies and
definitions of the term “gifted students.” In spite of the
progress that has been made in improving the quality
of service available especially in the United States of
America, designing appropriate curricula for the gifted
is still problematic. In addition, thereis still a great deal
to be done in teachertraining and in order to prepare
teachers adequately for serving the needs of gifted
children. Training programs require a healthy balance
between the theoretical and the pragmatic. In the area of
theory, publications have provided background material
to aid teachers in the development of curriculum. A
variety of paradigms have been proposed, ranging
from Renzulli’s, “Enrichment Triad Model” designed
as a basis for gifted education programs to Guilford’s
(1967) “Structure of the Intellect” which provided a
variety of thinking processes. Other texts such as, Davis
and Rimm (1985), Gallagher (1985) and Clark (1992)
have presented a broad overview of the field of gifted
education emphasizing the needs and nature of gifted
education and suggesting ways and means of meeting
the diverse ways of these students. Still others have
presented individual strategies such as thinking skills,
creative problem solving, valuesclarification and simu-
lations for use by teachersofall levels of education.
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This chapter provides a review of available program
structures that can be used for the benefit of gifted indi-
viduals generally and deals with the tasksofsetting goals,
developing standards and writing plans appropriate to
individual children’s needs. Following this, strategies
for developing and implementing individualized and
differentiated curricular are discussed by presenting a
variety of models which could be synthesized to develop
curricula to meet the needsof gifted children with special
focus on integrating human functions in the process.
This includes ways of developing responsive learning
environments, strategies for an integrating learning
approach and ideas for extending the learning into the
community. Finally, there is a discussion on the future
role of research in this area.
A model can provide a useful theoretical framework

within which enriched activities can be planned and
the following summaries are aimed at helping to make
decisionsas to what programsto proposeto any group of
students in any single school as well as pointing the way
for future research. Program planners would considerall
of these models along with morespecific strategies which
will be discussed later in this chapter.
A teaching-learning modelis a structural framework

which serves as a guide for developing specific edu-
cational activities and environments. A model can
be abstract and highly theoretical or it can be more
practical and structured. Regardless of how theoretical
or practical, distinguishing features commonto teaching
models according to Maker (1982) are:

(1) Identifying purpose or area concentration;
(2) Underlying explicit and/or implicit assumptions

about the characteristics of learners and the teach-
ing/learning process:

(3) Guidelines for developing specific day-to-day
learning experiences;

(4) Definite patterns and requirements for these
learning activities;

(5) A bodyof research surrounding their development
and evaluation of their effectiveness.

Bloom’s Taxonomy (1956)

Much of the work in types of objectives to be taught
comesfrom the Bloom Taxonomyof Educational Objec-
tives model and suggests that teaching involves six
levels, progressing from lower level thinking to higher
level thinking. The levels are knowledge, comprehen-
sion, application, analysis, synthesis, and evaluation.
In teaching gifted students the teacher should try to
emphasize the highest two or three levels. Indeed, if
a child has a choice of activities based on a topic, for
example, then where the child decides to start work
will be an indication of that child’s ability. This long
recognized curriculum development structure serves
as a basis for many curriculum projects throughout
the world and certainly helps the educationalist to
distinguish between important and unimportantlearning
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experiences. Additionally, the taxonomy serves as a
commen basis for communication about educational
evaluation. It should be recognized that students with
special] talents in academic areas are able to master the
knowledge and comprehension levels very quickly and
accurately. To enrich the regular curriculum, developers
of curriculum for the gifted should include educational
objectives at the four higher levels of the taxonomy. Of
course the taxonomyandits educational objectives do
not constitute a total approach to curriculum develop-
ment for gifted children. The taxonomy is sometimes
difficult to justify at all due to its widespread use in
regular education and the absence of evaluation. Its
great benefit as indicated aboveis to showtherelative
empha:sis on highervs lowerthinking in gifted programs.
The following is a broad based worksheet used by the
author with young children andservesto illustrate the
above points.
An example of Bloom’s Taxonomy of educational

based on topic on Food for gifted young children (ages
5—7, for example).

Knowledge: Namethe four main groupsof food.

Cut pictures out of fruits and vegetables
from a magazine. Label them and name
yourfavorite.

Comprehension: Compare two green vegetables according
to their shape, size, taste and how they
grow.

Cut out pictures from magazines or draw
them to make a breakfast, lunch and

dinner.

Find out how manycalories these foods
contain.

Application: Makea collage of foods youlike to eat.

Analysis: List all the things that a cow givesus.

Makeupa crossword puzzle of tasty fruits.

Give good clues.

Synthesis: Pretend you are a bean seed. Write a story
about how youfeel as you grow.

Makeup your ownrecipefor a really
nutritious cake.

Evaluate: Work out how nutritional you dinner was
last night.

An apple a day keepsthe doctor away.
Whatdoesthis saying mean?

Don’t eat between meals. Is this a good
idea or not?

FIGURE1. This worksheetis designed at Bloom’ssix levels
of activity thus allowing anychild to find a task at their right
level and enable a teacher to recognize the thinking levelat

which the pupil is working.

Enrichment Triad

The Enrichment Triad model lends itself to self-
contained classroom adaptation andis one of the most
popular curriculum approaches in use. In this model
gifted students need an educational environment that
gives them more freedom ofchoice andindividualization
of instruction (Renzulli, 1977). To accomplish this goal,
Renzulli suggests that students go through three levels
or types of enrichmentactivities: Type 1 involves general
exploratoryactivities and is intended to expose students
to a great many topics. Type 2 involves enrichmentin
grouptraining activities and aimsat teaching analytical,
critical, creative and evaluative thinking as well as
encouraging good self concept, values, motivation and
both library and research skills. According to Renzulli,
these first two types are appropriate for any student,
although the gifted student will benefit considerably
more from them. Type 3 Enrichmentconsists of indi-
vidual and small group investigations of real problems
that have particular relevance for gifted students. Type 1
and the Type 2 activities are used to prepare the student
to be able to do the Type 3 activities independently
and therefore the model is developmental. Activities
should be encouraged. Real investigations may involve
practicing a scientific method where a student formulates
a problem, determines a methodto study the problem,
collects data and drawstheir conclusion based on their
own results. In addition, students are encouraged to
develop a product that is somehowpresentedto a real
audience and it is recommended that students should
spend about half of their time on these activities.

Evaluation and research of the effectiveness of the
Triad Model is being done increasingly. Teachers can
adopt this modelto great effect in that they can develop
qualitatively different programs that are defensible to
anyone whocould question their existence. In addition,
readers are recommended to consider the Multiple
Menu Model, (Renzulli, 1988), which is a series of five
planning guides that suggest sequences and alternatives
for teaching contentefficiently.

Self-Directed Learning

It is well accepted by educators that it is important to
developself directiveness or independentlearningskills
in students so that they can continue their learning
without constant supervision orassistance from an adult.
However,that is more than just the ability to think about
an issue whichis only thefirst step. Many gifted children
do not possessthe skills that will enable them to direct
their own learning effectively or to conduct their own
research. They require some practice in being self
directed before they can be set free to learn on their
own. Treffinger’s Model (1975) suggests a structured
approach which allows the student to develop the skills
necessary to become independentin the instructional.
process. There are four levels in this model. Atthefirst
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level, Teacher-directed, the teacher is the prime person
responsible for the educational program. Self-directed
1, the second level, allows the teacher to give choices

to the students regarding the content of the program
and the rate at which the student will work. This is
followed by next level, Self-directed 2, which gives more
responsibility to the student so that both the teacher
and the student work together to develop the most
appropriate educational program. In the final level,
Self-directed 3, the primary response for choosing the
teaching contentof the learneris such that the teacher’s
role becomesoneof a resource person providing input
and materials where necessary. There are four factors
to be considered for each of the four levels in order
to develop an educationally satisfactory program: (1)
the determination of the goals and objectives, (2) the
assessment of the student’s entering behavior, (3) the
identification of the instructional procedures to be
used, and (4) finally, the assessment of the student’s
performance. By this means, the independent learning
skills of each child are enhanced, and byusing learning
contracts, students are given opportunities to work on
independent projects of each successive level of self
direction.
The following is a typical Independent learning con-

tract:

Evaluation — How well did you work? MTWTF

1. I moved quietly and settled to my tasks quickly

2. I listened carefully and followed the instructions

3. 1 worked quietly not disturbing others

4. I planned and organized my time well

5. I used my spare time wisely

6. I completed my tasks giving thought and effort

7. I participated in discussion groups

8. | proof-read and checked my work before handing in

9. I corrected any errors and added words to my learning list

10. I thought about neat handwriting/presentation

11. | worked well unsupervised

12. I handed in and collected my work daily

FIGURE2.

For many gifted students, of course, it would not be
necessary to start at the teacher-directed level although
one should not assumethat they are ready for a totally
independent approach. The teacher must determine the
appropriate entry level which the student can work at
most comfortably.

In this model like many others, the teacher moves
from being a director to being a provider of options
and then to resource managerorfacilitator — a person
who encouragesthe student to pursue abstract, complex
ideas, to choose learning experiences to develop higher
levels of thinking and thereby to work at a level of
sophistication commensurate with their abilities.

Treffinger makes some general recommendationsfor
fostering self-directedness:

(1) Do not smotherself-direction by doing for children
whatthey can dofor themselves.
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(2) Develop anattitude of opennessfor such learning.
(3) Provide training in problem solving and skills

of enquiry and independent research. Help students
to learn to diagnose needs, locate resources, develop
a plan, carry out appropriate activities, evaluate and
presentthe results.

(4) Emphasize the inter-relatedness and continuity
of knowledge to help students to synthesize and relate
various topics and problems.

(5) Treat difficult problems at home and at school
as Opportunities for independent problem solving and
not as problems requiring the unilateral wisdom of an
adult.

Structure ofIntellect

The Guilford and MeekerStructure of Intellect Model
(Guilford, 1967, 1977; Meeker and Meeker, 1986) is
a popular rather complex theory of the nature of
humanintelligence based upon 120 combinations of 5
operations, 6 products and 4 contents. Guilford suggests
that intelligence can be depicted as having three major
dimensions. It involves an operation acting on some
kind of content that results in some form of product.
According to this modelthe intersection of each of the
three dimensionsresults in a componentofintelligence.
Meeker uses 26 abilities from the Guilford Model to
guide and diagnosespecific learning ability, especially
those related to creativity, mathematics, reading and

writing and by doing so focuses on an analysis of the
student’s strong and weak intellectual components.
This model encourages an educational program for
gifted students which includes both the development
of strengths and the remediation of weaknesses, using
a diagnostic—prescriptive program designed for the indi-
vidual student. Some educators see this feature as
useful in identifying gifted minority and disadvantaged
students. It is generally recognized and recommended
that the SOI approach should be used in combination
with other curriculum content andnotbyitself (Maker,
1982). Meeker suggests that working on an SOI task for
twenty minutes, three times a week oughtto result in
significant gains in a child’s ability.

This theory of the structure of human intelligence
has had considerable influence in all areas of program-
ming including definition, philosophy, identification and
testing, as well as teaching strategies and curriculum
development. Perhaps as importantly Guilford’s work
has contributed to expanding the definition of giftedness
which has long been synonymous with IQ. Research
has shown that the approaches designed by Guilford-
associate Meeker,can beeffective in enhancing specific
abilities. These approaches are practical and easy to
implement. For example, when the SOIis used with
science, there are many ways in which to construct a
learning situation in which a student comes to appre-
ciate, perhaps unconsciously, that science is not mere
knowledge or developing skills but is something that the
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scientist does which is to ask questions of nature as well
as yield reliable information which on interpretation and
analysis will permit him to construct generalizations that
can be used astools for expanding knowledge. (Endean
& George, 1982).

Feldhusen (1981) Three Stage Enrichment Model

This Three Stage Enrichment Modelfocuses on fostering
creativ:: thinking, research and independent learning
skills, and positive self concepts. It emphasizes teaching
for creative development and aims at strengthening
convergent problem solving. Whilst these three types
of activities may be used intermittently throughout
the program, there is an increasing emphasis on the
higher level. Stage 1 involves short-term teacher-led
exercises in creative, critical, and logical thinking. Stage
2 requres more complex thinking such as learning
creativ;:: thinking techniques whereas Stage 3 activities
focus on independent learning by challenging students
to define a problem,gather data from various resources,
interpret, and creatively report the finding.

This model shares some similar approaches with the
Renzulli Model. For example Renzulli Type 2 Enrich-
ment resembles Feldhusen’s Stage 1 exercises. Renzulli’s
Type = Enrichment however, involves dramatically
higher level thinking and activities than Feldhusen’s
Stage = activities.
The Feldhusen Model aims at social and affective

goals as well as cognitive ones. Gifted students work
with psers with similar ability, peers who understand
and appreciate specific talents. This social contact and
support helps gifted students view themselvesas effec-
tive, creative, competent and independentlearners.

Williams Model

The Williams Model aims at developing thinking and
feeling processes. Williams (1970) developed a cur-
riculun: model that originally was intended to help
teachers enrich educational programsforall students.
It is now widely used in gifted programs.It is a relatively
complete system asit includes teaching strategies across
important content areas that are designed to produce
specific student outcomes that can be evaluated with
Williarns’ assessment instruments. The Williams Model
is comiparatively easy to implement because of its
hundre:ds of detailed learning activities and projects.
The approach is based on three dimensions: content,
process and strategy. Dimension 1 includes a curriculum
with six levels: art, music, science, arithmetic and
languaye. Dimension 2 deals with teacher behavior
strategies which include 18 activities and skills that
teachers mayuse to teach skills in any of the six content
areas. [Dimension focuses on it the thinking and feeling
processes called pupil behaviors.
As ruentioned earlier some of these models overlap

and in this case, Williams (1979) has suggested how
the Renzulli Enrichment Triad Model may be combined
with his own curriculum model. The two seem to
complementeach other. As Williams, has put it “oneis a
guide for what should be done,the other a multi-strategy
approach for how to get it done” The Renzulli Model
provides direction, the Williams Model yields results.
The Williams 18 teaching strategies could be rearranged
into the Renzulli type 1 and 2 activities good forall
students with some additional type 3 strategies judged
by Williams to be appropriate for gifted students.

The Autonomous Learner Model

The Betts (1985) Autonomous Learner Model deals
with the cognitive, emotional, and social needs of
gifted students. It provides for individual development
in areas of learning skills, personal understanding,
interpersonal skills, as well as student enrichment and
career development. Its five major components include
orientation, individual development, enrichmentactivi-
ties, seminars, and in-depth study.

The Taylor Multiple Talent Totem Pole Model

Taylor (1979) suggests that if one looks at enough
talents, most children will be at least above average
in one area. Indeed, many people will agree that not
manychildren are broadly gifted across the curriculum
and mostchildren have at least one talent area (Ogilvie,
1973). Taylor’s Totem Pole Talents included academic
ability, creativity, planning, communicating, forecasting
and decision making. He suggests these areas be usedas
a basis for curriculum planning with activities aimed at
strengthening each of these six talent areas.

Kaplan Differentiated

Most of the models discussed so far give a structure for
developing just part of a curriculum, most are models
for defining and developing the individual processes
used in learning. However, Kaplan’s (1986) model
is the only one that includes all of the components
of a differentiated curriculum. These components are
based on the theme of content, processes (including
thinking skills), research skills and basic skills as well
as products.
Kaplan suggests that educators shouldstart to plan the

differentiated curriculum within a theme rather than a
topic because a topic may limit the learning abilities
of gifted students. Whilst topics will be incorporated
in parts of the theme’s overall aim, a wide variety of
interests and an ability to generalize and see relation-
ships are more valuable to learning when the larger
units of themes are used. By content, Kaplan includes

the knowledge andinformation defined as useful, timely
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and interesting for students to acquire through their
educational program. She declares that the development
of skills and assimilation of content are interactive and
therefore should be of importance in planning any
lesson. By process, however, she means productive
thinking skills, research skills, learning-how-to-learn
skills, life skills, and the skills of technology. Rather
than choose one suchset ofskills it is suggested that
the integration of various categories of processes into
the curriculum planning be implemented. By product,
Kaplan means that time be allowed for students to
communicate in a variety of ways, oral, visual, and
written formats as a result of using these skills and
materials as well as a self determined criteria for
evaluation. Product is both a tool for learning and a
means to communicate a synthesis and assimilation of
both knowledge (contentandskills) processes.

Clark Integrative Educational Model

The Integrative Educational Modelis a process model
for optimizing learning. This model developed by Clark
(1992) was designed to synthesize the current findings
from brain research, the new physics, general systems
theory, and psychology as they relate to education as
well as showing their application to optimum teaching
and learning. This is a holistic approach because from
these disciplines comes the concern for connectedness
and wholeness. Brain researchers indicate that the
complex human brain operates best when all of its
functions are integrated and stimulated. This modelis
individualized andallowsfor variationsin level, pace and
grouping. It encourages student choice, participation
and involvement by meeting the needsof each individual
child. In addition it can be used in the regular classroom
as it otpimizes learning by offering brain compatible
teaching experiences. In every subject area this model
combines thinking with feeling, intuition and physical
sensing and the author considers this to be essential
because of the neglect of the affective curriculum
(George, 1992). Through this model each function of
the brain is allowed to support the others resulting in a
very coherent, powerful learning experience.
The Integrative Educational Model has seven major

components:
(1) Responsive learning environment.
(2) Relaxation and tension reduction.
(3) Movement and physical encoding.
(4) Empowering language and behavior.
(5) Choice and perceived control.
(6) Complex and challenging cognitive activities.
(7) Intuition and integration.
Van Tassel-Baska (1986) has organized the models

presented into three categories, content, process/prod-
uct, and conceptand points to the value and limitations
of each:

(1) Content Models tend to emphasize the importance
of subject areas and domains of enquiry. These are
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often used with individualized, diagnostic, instructional
approaches. They accommodate the gifted student’s
need for acceleration and subject mastery. The well
known mathematics program at John Hopkins Univer-
sity uses such a curriculum model.

(2) Process/Product Models emphasize scientific and
social investigative skills that result in high quality
products. These serve the needs for independent enquiry
and guidance by a mentor. The Renzulli Enrichment
Triad Type 2 Modeltypifies this approach.

(3) Epistemological Concept Models. These stress
the importance of systems of knowledge and expose
students to themes, ideas and principles within and
across disciplines. They meet the needs for complex and
abstract thoughtas well as the ability to see relationships
and appreciate them.

Other Theories and Models

There are other models which have contributed to
the thinking about provision for gifted children. For
example Sternberg (1981) identified the components
of cognitive giftedness for the purpose of improving
differentiated curriculum planning. He believes that
giftedness can be understood in terms of superior func-
tioning of, activation of, and feedback from information
processing variouskinds andthat children can be trained
along theselines.

Bruner’s (1960) ideas in The Process of Learning have
contributed to many of the other models and emphasizes
the need for curriculum modification for the gifted.
One of the strengths of Bruner’s workis that it is a
total approach that provides a framework for most,if
not all the curriculum modifications discussed in this
chapter. Many of Bruner’s proposed adaptations are
widely used in the enrichment, such as, content changes
of abstractness, organization, complexity, higher levels
of thinking and discovery, whilst others, although, less
direct, give valuable guidance suchasthat of, pacing,
openendedness, reasoning, real problem solving, the
learning environmentandfree expression.
The Teaching Strategies Program (Taba, 1966) pro-

duced one of the most promising process models. The
series of four sequential questioning techniques resulted
from manyyears of research on children’s thinking and
how it could be nurtured. Taba incorporated many of
John Dewey’s ideas along with the research of Bruner,
Piaget, and Vygotsky in developing her approaches to
teaching and curriculum development.

Mitchell and Cantlon (1987) presented a model to
train children in problem-solving skills that involve the
identification of problem statements related to future
issues, the creation of goals and objectives, as well as
the forecast of probable consequencesto the solutions of
the problems. In the same area of higher order teaching
skills Crump, Schlichter, and Polk (1988) describe a
school district wide attemptat training these skills based
on the Talents Unlimited Model.
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Towards a Comprehensive Approach

A number of known models available for developing

a curriculum for gifted students have been described

briefly above. No one modelbyitself provides a com-

prehensive approach and, since many of the models

reviewe| were not developed specifically for gifted

children programs, this is to be expected. Most of the

models were developed for some specific, well-defined

purpose One should recognize that no-one model

provide: the basis for a curriculum that will meet

all the needs of gifted children in that program. The

Guilforé Structure of the Intellect model, for example,

was developedas a theory to explain humanintelligence.

The Wiliams’ strategies were developed as a way to

stimulat2 a narrow range of human behaviors. Bloom’s

Taxonomy was developed for the narrow purpose of

classifying educational objectives. Maker (1982) has

recommended that teachers should begin with what
exists and move forward and choose the models which
are mos’effective for a particular group of children. The
numberand rangeof curricular modifications needed in
any prozram will depend uponthe characteristics of the
children.

In developing a curriculum for the gifted, Maker
(1982) suggests the multi-faceted process including the
following:

(1) Involvementof the key individuals who assess the
situation and assist in the development of goals and in
prograrn development.

(2) Developmentin a definition of giftedness.
(3) Assessmentof the needsof the student.
(4) Dzvelopmentof a philosophy.
(5) Development of program goals.
(6) Choice of teaching models.
(7) Developmentof objectives andstrategies.
(8) Development of evaluation procedures.

(9) Ibevelopment of a plan for implementing the
curricu!.um.
Each model needs to be assessed for its appropri-

ateness for any particular situation and Maker (1982)
suggests. a checklist of questions for this purpose. All
the evaluations are based on whether the model makes
direct, specific suggestions regarding how to implement
a particilar curricular adaptation. From this assessment,
she suggests that the most comprehensive overall are
those cf Parnes, Renzulli, Taba, Taylor, Williams and
Treffinger. However, no model makes more than 17
out of the 25 total modifications. Bruner’s approach,

for exainple, though not one of the most comprehensive
in overall ratings, provides most of the content changes
needed Taba’s model though not the most comprehen-
sive, provides more of the process changes than any
other approach.

It is obvious that several models are acceptable,
allowin;; a range of options for different purposes.
The combination of several models will ensure that
variety will be an important aspect of the curriculum
and that modifications will be made in more ways than

one. Most model designers recognize that teachers will

adapt their work so that it is most useful for them but

teachers have to make sure that the strategies from
any model fit their philosophy. It is probably best in
the end to use an overall framework such as Kaplan’s
Differentiated Curriculum Grid whenit will be easier
make the appropriate choices and present a unified plan
using ideas from manysources.

Teaching Strategies

The models discussed earlier provide a useful, theoreti-
cal framework within which enriched activities can be
planned and for judging what types of differentiated
curriculum are appropriate for gifted children. As might
be expected, the models evoke a variety of responses
reflecting widely disparate philosophies and even defi-
nitions of the term “gifted students”.

Anyteaching strategy that results in advanced place-
ment beyonda child’s chronologicalage is titled “accel-
eration” and this is one of the most popular ways
to cope with more able children in many parts of
the world (NAGC, 1990; Brody and Benbow, 1987).
Accelerated learning allows children to moveat a rapid
pace through a subject andit is generally believed that
they will be more appropriately served by providing
them with challenging learning experiences beyondtheir
peer group. This strategy is probably most appropriate
in school subjects that are sequential in nature, such as
mathematics.
The Education Reform Act (1988) in Britain assumes

that most children will reach attainment targets six or
seven, but also that some will reach nine or ten. Thus,
the Act recognizes gifted children who may reach this
level. However, there is little cognisance of the wide
abilities found in any oneclass norof different needs of
children and the curriculum contextis the sameforall.
The topic of acceleration has been studied exten-

sively and, despite controversy, research has supported
its use with these children (Gold, 1979). Brody and
Benbow (1987) noted that acceleration offers students
the opportunity to select a program of work that is
both challenging and interesting. It is also helpful to
the school because a special program does not have to
be developed and implementedfor such children. Gifted
children should certainly have the opportunity to work
at their own rapid pace, to progress through andoutof
primary school on into the secondary phase and beyond.
Acceleration which speeds up learning time to match
students potential and capabilities makesthis policy.

Early admission to the infant school requires careful
screening. Early attendees should beintellectually pre-
cocious, reasonable at motor co-ordination, have good
health, social maturity and possess adequate reading
skills. Early admission to the junior and secondary
phases of education will benefit children who are ready
for a specialized course, but may mean abandoning
friends.
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There are, however,critics of acceleration and warn
of its potential problems. Coleman (1985) suggests that
acceleration resulted in teaching the same material, only
teaching it faster. He also suggests that it can lead
to emotional and social maladjustment. Most of the
literature does not supportthis latter point (Whitmore,
1981; Birch et al., 1965), but nevertheless, it is often
a difficult decision to make. A checklist (George, 1992)
was developed to help parents and teachers in making
decisions regarding acceleration.
For example, not all children progress steadily

through their school careerandif a child’s development
Slows, it could cause feelings of failure andfrustration.
Perhaps most important of all are the differing rates
of a child’s emotional and social developmentvis-a-vis
academic growth. A child could find herself in an
atmosphere, having left behind friends, which is not
inducive to personal growth and development. This is
potentially a situation which can lead to difficulties in
the developmentofher ability to make goodsocial rela-
tionships and to consequentlong-term unhappiness. The
risk can be considerably tempered whenacceleration
is modified to part time attendance in a higher class
for a child’s specific talent area. Examples of this
practice are John Hopkins University in the United
States and the Royal Institution Maths and Science
master classes in London and elsewhere. Vernon (1977)
gives evidence that adverse effects can be minimalized
whenthe following criteria are carefully judged for each
child.

e The child is adequately prepared psychologically.
@ The teachers of the new classes are sensitive and

aware.
@ The child is both emotionally and physically mature.
e The child is not accelerated more than oneyear.
@ The child really is capable of advanced work.
With acceleration, it is hoped that a child will be more

stimulated, less bored and enjoy school more.It is also
the easiest administrative method.

Aboveall, it needs to be emphasizedthatall programs
must be designed to produce sensible, defensible and
valuable educationalgoals.
A second general response to the challenges of

providing for gifted children is that these children
need enriched curricula made up of learning experi-
ences with greater depth and breadth than their peer
group.Literature, science andsocial studies are subjects
that lend themselves to the development of enriched
curricula and students with special aptitudes in these
areas often respond with enthusiasm to programsthat
allow them to deal with complex and abstract ideas.
Enrichment programs are frequently offered in many
schools and are included aspart of a pull-out program
whereby children are allowed to leave the regular
classroom for say, two hours a week, to work in a
small group or on their own with enrichment materials
or with a specialist teacher. There are now a number
of published enrichment packages available although
very few have been assessed as to the benefit children
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gain from them. In England, for instance the National
Association for Curriculum Enrichment Kits provide
learning resources for science which are intended for
use with gifted pupils. The NACEkits intended for use
with gifted pupils mainly in the 14-16 age-range though
some of the materials mayalso be usefuleither earlierin
the secondaryschoolor for young people beyondthe age
of 16, according to theirability.
They are designed to encourage young people to go

as far and as fast, in pursuing a topic, as they are able
without any brakes or narrow limitations. The assign-
ments demand a general knowledgeofscience, supple-
mented on occasions by access to the science section
of the library, a class textbook or a good encyclopedia.
Although the materials have been prepared so that they
are as self-supporting as possible, thereby relieving the
pressures onteachers,it is anticipated that young people
will normally undertake the assignments in small groups
and thus benefit from their interactions with each other.
Anyadditional interaction teachers are able to provide
will clearly increase the educational potential of the
activities.
The assignments may be useful in the following

contexts:
(1) To encourage further thought and interest in a

subject beyond the core curriculum.
(2) As more stimulating and demanding homework

exercises. (Homework offers splendid opportunities for
differentiated work).

(3) Where gifted pupils have completed the core work
in a topic well in advance of the majority of their
classmates.
When developing the materials the following intellec-

tual skills have been bornein mind:
(a) The comprehension of an account ofscientific

research or phenomenain science, i.e., the ability to
read and understandat a higher cognitive level.

(b) The ability to draw conclusions and reason from
presentedscientific evidence.

(c) The interpretation of numericaldata.
(d) Theability to place information in a widercontext,

to see interconnections and to draw conclusions.
(e) To see the socio-political implications of scientific

research and to develop empathy with scientists and
society.

(f) To organize and present the outcomes of their
activities in a variety of styles and formats.
The aboveskills contribute a significant proportionof

the assessment in modern science schemes, a contribu-
tion whichis likely to increase during the next few years.
Manyof the assignmentsare written so that whilst they
stretch the mostable theyare also accessible to all young
people of above averageability. Since these assignments
differentiate by outcome, rather than by task, they can
often be used to develop skills with a whole teaching
group.
NACE’s aim throughout has been to develop work

of greater difficulty, rather than greater quantity, for
gifted students. The emphasis is not on the accumu-
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lation of factual knowledge for its own sake but on

developing such abilities as understanding, reasoning,

applying“old” knowledge in newsituations, seeing new

problems, thinking laterally and creatively and realizing

the social implications of science.
The assignments build on or complementtopics nor-

mally covered in examination syllabuses. They are
simply headed with an appealingtitle and an indication
of the scientific topics to which they relate. The assign-
ments viry widely in depth, time needed for completion,
and in subject. This is deliberate in order to cater for the
diversity of pupils and their interests as well as that of
time. Although the materials are primarily concerned
with the interpretation of presented material, there
are some opportunities for experimental work through
which science courses are nowadays predominantly
taught andlearned.

Davis and Rimm (1989) suggest that enrichment
activities should be planned and designed with the
followin objectives in mind:

@ Maximum achievementin basic skills.
® Content beyondthe core curriculum.
e Exposure to a variety of fields of study.
@ Student selected content. As we do notask children

nearly enough what they wouldlike to learn.
@ High content complexity.
® Creative thinking and problem solving.
® Developmentof thinkingskills.
@ Attentive development.
@ Motivation.
As has already been indicated, enrichment is more

than a simple provision of more demanding materials.
Enrichment is an activity which is a function of the
teacher’;flexibility, sensitivity, individual needs, a sense

of timing and a masterof a subject.
A third response to the challenge of providing for

gifted children is the provision of individualized curricula
that emphasize independentstudy that they themselves

have selected. This implies that children with a special
interest have to be given opportunities that do not
necessarily fit into the regular curriculum but rather one
that develops out of students’ own interests. Children
are usually more motivated to do better on a topic if
it comes from their own interests. This also enables
them to take ownership for their own learning, to do
good research. The process begins with the ability to
use the library well. Teachersstill have a responsibility
to see that the students understand the basic steps in
preparing their research and topic report, including
choosing the subject, planning, outlining, gathering
information from a variety of sources, writing, revising
and preparing the final report. In addition, students are
provided opportunities to work with people who have a
like enthusiasm and knowledgerelated to the student’s
choice of subject. This also means that the teacher has
to locate experts to mentor a student from within the
school or the community. This is necessary because with
the growth or knowledge, no teacher can possibly know
all there is to know about a subject, and some of these
outstanding children need the stimulus, maybe only
acquired from someone with the depth of knowledge
that the average teacher cannotpossibly have.

This form of independentstudy is more processorien-
tated than either the acceleration or enrichment model
and enables the pupil to perform as an independent
researcherin a self-selected talent area.

» Differentiation

Differentiation is often a buzz-word, a convenient port-
folio term for an issue which has been around for some
time. Inspectorate reports in Britain have frequently
drawn attention to the scandal of undifferentiated les-
sons (H.M.I., 1992). Creating the conditions to achieve
differentiation is a difficult task and anillusive goal.
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A curriculum which is differentiated for every pupil
will build on past achievements; present challenges to
allow for more achievements; provide opportunity for
success; and remove barriers to participation. This
meansteachers devising tasks appropriate to the range
of abilities, aptitudes and interests of their children,
regularly reviewing pupils’ progress through observa-
tion, discussion and testing, which leads to variation
in the tasks pupils have to undertake. Then teachers
offer support for individual work, both in person and
through the ready availability of appropriate resources.
This word differentiation has become an issue because
schools experience difficulty in coping effectively with
the wide range of pupils that come throughtheir doors.
In the United Kingdom for example, the spread of
comprehensive schools and the increasing access to
mainstream schools of pupils who have quite acute
learning or behavioral difficulties, has highlighted an
issue that has always been there. The mixed ability
groups, taken for granted and on the whole, well
executed in primary schools, are seen by some as
a threat to standards in the secondary school. There
has been a long running debate about standards, which
showsnosign of diminishing. For some,the solution lies
in the return to grammar schools, which for those who
thrived in them were often a great success, but there
wasalso a great deal of underachievement in the old
tripartite system, just as there undoubtedly is in many
a comprehensive school today. To link differentiation to
pupils at the extremesof the normaldistribution curve of
ability is to miss the point. No mass of 60%ofour pupils
in the middle range are doing well in our schools. Some
are, but manyare not.

Differentiation is not primarily about helping slow
learners or disaffected pupils. Differentiation is not just
aboutstretching the clever child. Differentiation is about
all children, becauseall children are different, and one of
the fascinating aspects of being a teacheris this very fact
of humanvariation andall its attributes. Differentiation
then is the process by which curriculum objectives,
teaching methods, assessment methods, resources and
learning activities are planned to cater for the needs of
individual pupils. Differentiation is accessing the whole
curriculum to the learning needsof the individual. With
this definition in mind, it then becomesthe linchpin of
the entitlement curriculum. It is meaningless if access
is not available. The other important point about this
definition is the emphasis on the individual, and this
could prove to be a much more helpful emphasis in
categories like slow learner, average, bright or gifted,
although it would be foolish to suggest that these
categories are meaningless. They are all marked by
individuality, and our children think differently, they
behave differently, they learn differently, they come
from different backgrounds and they bring different
skills, attitudes and abilities with them. This is both a
joy, but also the great challenge for the busy teacher.
For this reason, differentiation must be regarded as an
issue affecting all pupils of every age in every kind of

420

Different Different

 

 

 

   

Different
levels of learning rates of

parental styles learning
support

Different Different
tasks LL activities

. COPING WITH :Different Different
reading DIFFERENCE interests

skills
PN Different

Different expectations
resources

Different
Different . .
abilities Different motivation

outcomes

FIGURE4.

school in every kind of grouping, for this is what makes
the teaching profession such

a

skilled pursuit. Figure 4
summarizes someof these differences.

Teachers use two major ways of differentiating learn-
ing activities. The first is commonly called differentiation
by task. After establishing curriculum objectives for a
class activity, the next step is to develop tasks which
help individual pupils achieve these objectives. There
are many factors which affect the difficulty of the task,
and these include:

@ The required accuracy for measurements.
@ How familiar the pupils are with the materials and

apparatusto be used.
© How familiar the pupils are with the concepts and

vocabulary involved in the investigation.
@ The extent to which a teacher leads or prompts

pupils.
@ The number andtypes of variables involved in any

investigation.
Secondly, there is differentiation by outcomes. This

involves setting a common task for the class. The
task is designed so that every pupil understands what
is required of them. They use their knowledge and
understanding to achieve successat different levels. The
gifted student should be expectedto:

@ Plan and carry out more complex work.
@ Use more difficult concepts in planning their work.
@ Make more accurate measurements.
@ Complete more stages in an investigation.
® Record results more precisely.
@ Express findings in more sophisticated vocabulary.

Grouping

Grouping involves providing various organizational
structures of either long or short duration, whereby
students of a like ability can work together. One of
these categories is full time homogeneous grouping,
where students of various ability levels are taken to
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the particular school that accommodates their needs
and career interests. Another category is commonly
called chister grouping and involves placing a group
of gifted students in the same regular class for special
assignments andfield trips. This could mean that the
regular common core curriculum may be compacted to
allow tim2 for enrichmentactivities.

In some countries, of course, there are special schools
for the gifted. In the United Kingdom,or example, there
are famous Choir Schools, the Royal Ballet School and
the Yehudi Menuhin School of Music, to name but
a few. However, for ideological reasons, there are
reservations in the U.K. to grouping and segregating
children.

Indeec.,, for the same reasons, there has been a
tendency to teach in mixedability groups and here,the
teacherhis to be an excellent managerand disciplinarian
in order to make sure that children reach the higher
potential of which they are capable. Mixed ability
grouping was, in part, a reaction to the rigid banding
and strea ‘ning that had existed in most of U.K. schools.

Streaming is one organizational methodof creating a
situation which is in danger of hinging around quantity
rather than trying to create qualitatively different kind
of work. {t is, however, based on the theory that people
who are of a certain ability in one area are, therefore,
of a similar ability in most areas. This is an outdated
and disproved theory. Whereassetting, while being an
improvement on streaming, has many drawbacksaswell
as some Denefits. Primary school teachers in England
seem to ;:;rovide work of a more advanced nature to the
top set 1 any one class, which should be appropriate
to meeting the needs of those intellectual characteristics
mentioned earlier. The work carried out in sets or
bands is usually too rigid, too structured and lacking
in open-ended problem solving elements so needed to
allow the potential of gifted children to flourish.
A pro:vess-centred approach is an alternative for

gifted children. If one can identify those higher-level
intellectu.al abilities and talents, then it is these that
would fo-m the basis of any enrichment or extension
work with gifted children.

Organ:.zationally, such work could be designedtofit
into normal school lessons, with the gifted children
working on this kind of material in the same classroom
as the rest of the class, who will proceed with their usual
work. Al:ernatively, the gifted children could be with-
drawn, some from their usual lessons, to attend some
process-c.ntred sessions. This imaginative and stimulat-
ing approachtries to provide qualitatively different work
for the gilted student. It must be remembered, however,
that not just the gifted children are capable of using
these higher level intellectual skills, as process-centred
work should form part of the curriculum for every child.
The other concern is that much of the package material
available for such children is still teacher-directed,
lacking in the provision of opportunities for open-ended
problem solving and investigation and is all too often
carried o.1t in much the samewayas other school work.

Experience has shownthat students of similar ability
levels work well together despite age differences and
the scheduling of some class time should be allowed
for this type of activity. The time may be used for
tutorial time work, with the older student instructing or
leading the youngerintellectual peer. Projects should be
co-operative in nature, with students of different grades
whohavesimilar interests or strengths, being grouped to
pursue a selected topic. Such grouping would allow for
the efficient use of the resources necessary.

Mentorship

Teachers recognize that they are not always able to
extend gifted children and that there are numerous
people in the community who would be delighted to help
in various ways, people who have similar enthusiasm
and ability for a certain topic or subject. These com-
munity resources are available, and where curriculum
compacting has been achieved, this mentorship model
can provide a very worthwhile learning experience for
gifted children. A typical scenario will be where an adult
member of the community and a single student meet
regularly over a period of months, with the student
possibly visiting the mentor at the job site to learn
first-hand and in detail, the activities, responsibilities,
problemsandlifestyle associated with a particular busi-
ness, profession or art. Of course, mentorship presumes
a commitment on the part of the student and the
mentorto plan a detailed sequence of learningactivities
designed to achieve a specified goal.

Children can learn a great deal about the lifestyle of
mentors and problems of industry, commerce and the
professions, as well as acting as a role model. It is
important to match the mentor to the child carefully;
have a clear plan of objectives and evaluate progress
carefully. Ideally, double mentoring is recommended,
whereby a mentor from the community is shadowed
by a professional teacher to ensure development is
progressive. This may involve regular in-school and
after-school meetings.
A most time-consuming and sensitive task is that of

matching students to mentors. The school cannotexpect
to do everything themselves, teaching is too demanding,
and therefore, the talent pool of the community is
a vital resource. The School Co-ordinator for gifted
and talented children should seek out members of
the community from all walks of life, not only willing
to share their expertise with children, but also time,

patience and understanding. The success of the program
for each child hinges on an effective match.

Counselling

Some gifted children and their parents as well, could
benefit from counselling, which would provide a support
system for gifted and talented students and payattention
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to the social and emotional well-being, as well as
the academic means. Every effort should be made to
improvethe well-being of students through the provision
of help with normal developmentaltasks, as well as the
special problemsassociated with beinggifted.
The students could be helped with skills involved

in studying and management of time. One challenge
to any school is to identify the talent pool ofstaff,
because teachers have hiddeninterestsjust like children.
Other areas within a school where counselling could
take place would be in small tutorial groups, or a
few minutes in the lunchtime or after school with a
teacher whohasa like interest with that of the gifted
child. Ideally, each school should have a counsellor,
who would be part of the school team, consulting
the classroom teachers, encouraging the use of the
peer group dynamicsto reinforce student co-operation.
These children need assistance in defining career goals
and identifying appropriate ways early in their school
careers. Counselling is an important element in any
gifted education program,butstaffing levels in many,if
not most schools are not usually good enoughto cope.
The tutorial system in British schools is a sporadic

one and needs a coherent plan, as many gifted and
talented children need support. They may havepersonal
and social concerns, as well as educational and careers
decisions to make. Parents and teachers can support one
another here to help their children discover interests
and abilities and to relate these to lifestyle, educational
and career opportunities. There is often a need for
family counselling, as some parents are bewildered,
disbelieving, fearful, or even resentful of their child’s
abilities. The National Association for Gifted Children
Counselling Service provides needed services to both
parents and schools.

Career development is one of the few areas of
provision whichis supported by research (Shore, 1991).
Career counselling helps children to mark career pos-
sibilities early and should favor those open-ended ones
that allow for further challenge and growth.Thisisvital
for the broadly gifted child whois “good at everything”
and yet, having gained 10 ‘A’ grades in ten different
subjects has to make a decision about higher education.
Some parents put considerable pressure on their

children to follow in the family business, or to go
into a career that does not coincide with their child’s
true desire. Girls in particular may need convincing that
career and family are compatible, and children from
poor backgrounds and some ethnic groups may need
help in setting their sights higher. Professional models
from similar disadvantaged backgroundscanbe vital
componentof a successful career service.

Flexible Progression

This involves the promotion of a child to a level of
study beyond that which is usual for his or her age
group. It may take the form of earlier enrolment, early
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completion of a stage and entry to the next stage in one
or more subjects, and even earlier entry to the next stage
in one or more subjects, and evenearlier entry to tertiary
education.

Extra-MuralActivities

In most countries now there are special summerschools
and Saturdayclasses where coursesof study are provided
in one or more areas for gifted and talented students.
The students are able to pursue knowledgeand skills
with other students of superior ability, and this has been
shown to be a stimulating experience for them. With
their staff of experts, many colleges and universities
would be delighted to help and meeta child or group of
children who have a fascination for a particular subject
(Endean and George,1982).
Secondary schools and summer campsareincreasingly

popular and have the advantage or permitting gifted
children to meet like-minded children away from the
restrictions of a busy school life. In Britain most Sat-
urday schools are run by the NAGCorby a higher
educationinstitution, and are taught by volunteerspe-
cialist teachers, lecturers or community experts, assisted
by parents of the gifted child. Normally, the children
attending are selected by teachers whose children would
benefit from being extended and the programs designed
to be inclusive and not exclusive (Endean & George,
1982; Davis & Rimm, 1989).

Using the Library More Efficiently

It is essential that gifted students receive their full
entitlement to and access to books and literature. Access
to various libraries needsto befacilitated.

Local Organizations and Agencies

Manylocal organizations and agencies often have junior
membership andthis can be a good outlet for students
whose enthusiasm and abilities exceed the regularly
offered course work.
Technology and computertechnologyhasgreat poten-

tial for individualized learning and this could provide
a valuable additional tool to be used in enrichment
programs for gifted children. The skill of computer
languages, such as Basic, Logo and Pascal, should be
taught at an early age and can be used to generate
ideas. Some children are capable of developing their
ownsoftware and design their own technologies.
From the foregoing it is obvious that teachers should

employ a numberofspecific teaching strategies when
working with gifted students. Many fall under the
general category of enrichment approaches which allow
the student to work at his or her own pace ontopics of
specific interest and relevance. These should include the
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use of inclividualized educational programsandstudies.
Mentoring is to be recommended and even double
mentoring, in which an expert mentor works with the
student in a specific interest area or expertise and
the teacher mentors or addresses the development of
affective needs of the student.

In addition to these strategies, we need to consider a
method of how wepresent material to children and make
learning opportunities available.

Some Pointers to the Future

(1) Research studies have shown that participation
of giftecl students in special programs improve the
educational and professional achievements of every
child whoparticipated (Tremaine, 1979; Swing, 1973;
Gowan, !978). Gowan (1978) pointed out that virtually
every ou'standing professional athlete receives special
attention. equipmentandtraining in his/her youth. This
and otherstudies suggest that the special cultivation of
talent in other areas should also produce highly capable
adult professionals in the art, sciences and in business
but unfo:tunately, these studies are all too few and this
therefore, would be a fruitful area for further research.

(2) Computer technology should provide a valuable
addition to the education of gifted children with some
software now available that can be used for enrichment
purposes. Howley, Howley and Peddarvis (1986) noted,
for example, that computer simulations had been used
to teach #3 great variety of extra-curricular topics such as
economics and even the maintenance of nuclear power
plants. In addition, computer programmingis also skill
that can ve taught in gifted education programsearly as
young children seem to be attractedto this facility and be
very competent in using computers. These can be used
to generate many ideasand to re-organize elements of a
problem.

(3) Earlier in this book definitions of gifted and
talented children were discussed and if, for example,
we were to adapt the Marland definition (1972) or the
similar Cgilvie definition (1973) then, there is a great
need to research into how weprovide children who
have specific talents such as, creative or productive
thinking, leadership ability, visual and performing arts
as well as: psychomotorability. Take this latter example
of psychomotorability, this area is often not considered
as important in the gifted child movement because those
who are already talented in sport are well provided
for. If one, however, agrees that a healthy mind and
a healthy body are important for the holistic education
of children then, this area is important for the future of
our movement as the aims of physical education are not
just the physical development of each person but the
development of the whole person in society through
physical activities and the promotion of excellence
and life-long participation in physical activity which is
beneficia. to health.
Holisti: curriculum enriches each aspect of the body;

health, wholeness and holiness, and quality is the
prize. That is, quality in human endeavor; quality in
education; and quality oflife. This idea of a holistic living
program is now the fastest growing and most important
development in the domain of health and healing and
there is a great need for research within this area.
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Introduction

In comp.:ring the education he received at the lycee in
France during the 30s and 40s to the curriculum his
father encountered at a Vienna Gymnasium before
World War I, George Steiner (1971) observeda striking
continuity. In particular, Steiner noted the emphasis
on forms: both he and his father were provided with
ample opportunities to wrestle with “Homeric and
Vergilian epic, the poetry of Ovid and Horace, the
theory ol genres in Aristotle and Longinus” (107-108)
not in esmteric and marginalized graduate programs,but
during early adolescence in the daily rites of schooling.
The curriculum that Steiner described, with its emphasis
on the classics and formal structures, held sway in the
Western world, at least amongthe cultural elite, from
the seventeenth century until the latter part of the
twentieth-century. Thus, it is only recently that there
has been any question about how one should go about
nurturing linguistic talents.
The retreat from instruction in the classics, in literary

forms—whether rhetorical or poetic—grammar,and the
structure of language in general can be explained on
several levels. Clearly, science and mathematics (the
language of numbers) have supplanted mere words as
the primry means by which wedescribe ourposition in
the universe. At the same time, the popular media—with
their ever-accessible images and instantly gratifying
lyrics—have distracted many from the morechallenging
pleasures offered by such traditional forms as poetry,
drama,andfiction.

Oneshould not infer, however, that linguistic talents
are no longer valued; in contemporarysociety, no skill
may be as important as the ability to process vast
amounts1of linguistic information quickly and accurately
and to communicate ideas clearly and concisely. Para- .
doxically. it may be the formsof linguistic expression
tradition:lly considered the “highest”—the poetic and

rhetorical—which are no longer valued as they were in
Steiner’s school-days and the three preceding centuries.

In recent years, there has been a persistent call, par-
ticularly from political conservativesin the United States
and Europe, for a return to the classical curriculum of

- Steiner’s lycee. While these programs for the recovery
of the lost intellectual Eden are tempting, under close
examination they reveal considerable obstacles. Inevi-
tably, one is reminded of Jorge Luis Borges’s Pierre
Menardattempting to translate Quixote “word for word,
line for line” to reconstruct in twentieth-century France
the work of the popular seventeenth-century Spanish
writer. As Steiner has observed on more than one
occasion, the decision to retreat from the classical
tradition and its forms was no accident: it grew from
the recognition that “words are corroded bythe false
hopesandlies they have voiced”(71). The problem with
humanism, as Merleau-Ponty (1969) suggested, is that it
failed to humanizeus.

Merleau-Ponty’s observation presents a question
which all educators must address: to what end would
we educate? Whereas exceptional accomplishment
within the clearly delineated parameters of a specific
discipline was the goal of education in Steiner’s day,
contemporary Western pedagogical theory appears to be
more concerned with notions ofcreativity, democracy,
and the “empowerment” of children. The extent to
which schools or teachersare able to achieve anyof these
noble aims remains unclear. What has becomeapparent,
however, is that many talents are going unrecognized
and unnurtured within the schools.
While it would be foolish to return to an uncritical

acceptance of the classical canon or the rote learning
and tyrannical classroom practices which accompanied
it, there are both practical and theoretical reasons for
recovering some of the formal rigor of the traditional
curriculum. Beyond a certain point, when a child has
masteredthe basics of her native language, development
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of linguistic abilities is deeply anchoredin culture (Ervin-
Tripp, 1964). As Vgotsky (1962) observed, “languageis
a historical phenomenon.” Formalstructures—figuresof
speech, rhetorical and poetic devices, grammar—should
be consideredstrategies and tools developed to address
specific problems of communication and expression.
Cutting children off from tradition deprives them of the
opportunity to develop a broad repertoire of linguistic
tools and word “senses,” which are the essential feature
of participation in a language’s culture. Structured
linguistic expression—the genres and forms referred
to by Steiner, Shakespeare’s sonnets, Pascoli’s tercets,
Basho’s haiku—encountered early and continuously,
learned by heart and savored, provide young talents
with a storehouse of culturally resonant knowledge,
which may later be examined,criticized, reaffirmed or
abandoned.

Althoughliterature does not progress in the way that
science does—towards ever-moreprecise and powerful
predictions—it does grow: the emergence of new forms,
interpretations and meaningsis an evolutionary process.
New worksgain their power and significance, in part,
because oftheir referential texture. A successful break
with tradition invariably depends on a thorough know-
ledge of tradition: works like J. P. Jacobsen’s Niels
Lyhne, Joyce’s Ulysses, or Charles Johnson’s Middle
Passage are effective because their authors knew exactly
against what they were rebelling.
The model for developing and nurturing verbal talents

presented in this chapter is not a call for an uncritical
return to tradition, neither is it a paean to the educa-
tional status quo. A close examination ofthe literature
on the development of linguistic abilities, language
acquisition, and literacy combined with 15 years of
experience providing effective programs for verbally
talented youth provide the basis for the proposals set
forth in this chapter. Recognizing what Perkins and
Salomon (1988) call “the synergy of local and more
general knowledge,” this chapter presents a model
which integrates groundingin traditionaldisciplines with
society’s need for verbal talents which are flexible and
broadly transferable to a variety of complex situations.
This model, based largely on the academic programs and
research of the Center for Talented Youth (CTY) of
the Johns Hopkins University, combines contemporary
pedagogical methods, emphasizing the child’s central
role in the active construction of knowledge, with a
curriculum rooted in the traditional formsand structures
of language and linguistic expression.

Verbal Talent: A Working Definition

A precise definition of verbal talent remainselusive, in
part because of the shifting grounds of culture, in part
because of the difficulty in identifying instruments which
can accurately predict long-term success in linguistic
endeavors. Because language is not a closed symbolic
system like mathematics, it is constantly transformed
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by its cultural context: verbal talents recognized and
celebrated in one culture maybe overlooked in another.
Sometheorists (Olson, 1983, 1986) have evencalled into
question the very notionoftalent.

Psychometric approaches, long the dominant method
of identifying verbal talents, have yielded some impor-
tant insight into the cognitive profiles of verbally tal-
ented youth.Particularly importantin this regard is Red-
ding’s (1989) work on verbally talented underachievers,
which suggests that some students with exceptional
linguistic ability may fare poorly in school because the
material presented is not designed to provide optimal
challenges, and the school environmentis not compat-
ible with the learning styles of the talented student.
In particular, Redding found that verbally talented
underachievers tended to prefer global strategies to
solving problems and were motivated more bythe desire
to learn than bythe desire to achieve.

In recent years, the psychometric approach has come
underfire from a variety of quarters. According to Rose
(1988), one shortcoming of the psychometric approach
is that it tends to lead to cognitive reductionism—”the
tendencyto seek singular, unitary cognitive explanations
for broad ranges of school ... performance” (267).
Others (Gardner, 1983; Gallagher, 1991) havecriticized
the psychometric approach on the basis that it is not
longitudinal: it tends to construe the individual student’s
learningstyle, abilities, and temperamentas fixed quan-
tities, unaffected by developmental and environmental
factors.
Gardner has attempted to clarify the muddle sur-

rounding linguistic talent by linking research in neuro-
physiology to psychological models of intelligence. Cur-
rent understandings of the structure of the brain and the
biochemistry of learning and memory have not, how-
ever, advanced to the point where his theory of multiple
intelligences can be proved or disproved. In particular,
the notion that the brain consists of a series of separate
systems working more or less independently remains
speculative (Rose, 1988). Recent research has even
called into question the widely accepted distinctions
between the functions of the right and left hemispheres
of the brain. Sinatra (1984), for example, noted that “as
mental processing increases due to task complexity, the
more likely it is that both brain hemispheres will be
called into play to generate a solution.”It is precisely at
the moment whenthe brainis functioning at the optimal
level, when theartist attains what John Barth (1984)calls
“inspired mastery of craft informed by a unique angle
on the world” or whenthe scientist or student makes a
similar breakthrough, that a fragmented model of brain
functions seemsleast tenable.

In the absence of an all-encompassing theoretical
model of verbal intelligence, one must settle for a
more modest working model, which permits the iden-
tification of students who may require modifications
in the content, pacing, or style of delivery of the
curriculum at a given point in time. The adoption of
this perspective represents a significant, if subtle, move
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away fromthe conventional approach to the problem of
talent development. No longer is the emphasis on the
construct--on attempting to sort the gifted from the
“non-gifted”; now, the focus is on the individual child,
on attempting to create an optimal match between the
student’s abilities and the learning environment. This
approach ‘s associated with the use of domain-specific
aptitude tests and increasingly with more holistic pro-
cedures fcr the identification of talent, including case
studies anil portfolio assessment.
For pra:tical educational purposes, verbal talent may

be divided into five categories, each of which may
overlap to a certain extent but each of which mayexist,
in varying degrees, relatively independently of each
other in the same individual. The categories are: oral
expression, reading, foreign language, creative writing,
and general verbal reasoning (Fox & Durden, 1982).

Possibly because programs focusing on the develop-
ment of oral expression remain a rarity, a search of
the literatiire yields no formal proceduresfor identifying
students who exhibit this sort of talent. On the other
hand,the :nanifestationsof oral talents tend to be readily
apparent: the quick, felicitous turn-of-phrase, the easy
reproducti.dn of the most complex rhythmic patterns, the
ability to rnimic the inflection and cadenceofclassmates,
teachers, and popular figures are among the marksof the
young orator, actor, or comedian.

Almostiis easy to identify as the budding oratoris the
precocious reader. In the early years, standardizedtests
of reading achievementprovidea fairly accurate picture
of which students need to accelerate their progress
through the curriculum. Teachers, parents, and school
libraries cin also play critical role in the identification
of a student’s hidden reading talents, which may, in
some cases, be quite specialized. It is not unusual, for
example, o encounter 9- or 10-year-olds who regularly
consumelughly sophisticated technical materials related
to topics that interest them but simultaneously show no
interest in school-assigned readings.
One wa)of identifying students who mayhavea talent

for foreigr languages involves looking for individuals
whocanreadily imitate dialects in their native language
or ones who have learned to speak Ediging-lidigish or
similar transformational argots. The Modern Language
Aptitude Test and similar instruments provide a more
conventional means of predicting which students may
have potential for learning foreign languages. A well-
designed {reign language program should, however,
eliminate the need for identification instruments of any
sort. A stave or territory which intends to have its popu-
lace learn |. anguages other than the national onewill, as a
matter of course, follow the example of Scandinavia and
many Asian countries and provide instruction in those
languages beginning at the primary level and continuing
intensively throughout the secondary level. Under such
circumstances, early manifestations of talent will not
determine who may benefit from foreign language
instruction and who may not; instead, talent merely
becomesa “actor, along with persistence, in determining

who will attain the highest levels of accomplishment in
the study of foreign languages.

Identifying talents in creative writing is a somewhat
more complicated proposition. While general tests of
verbal aptitude give someindication of an individual’s
ability to abstract and analyze verbal material, a pro-
cess which is fundamental to the rhetorical modes of
expression, they providelittle insight into the working of
the gift for poetic usage of language. Recent case study
research conducted on verbally and mathematically
talented youth (Tangherlini & Durden, in press) con-
firms Aristotle’s observation that poetic talent is indeed
distinct from other types of linguistic talent. Beyond
the usual considerations of coherence, concision, and
clarity, talents of the poetic sort may make themselves
apparentin surprising figures of speech, distinctive word
choice, unusualattention to detail, and early facility with
metaphor.

It is the peculiar character of artistic talent that
while it is readily apparent to the initiated, it remains
largely obscure to the outsider, for as Roman Jakobson
observed: the aim of poetry is “to make strange.”
Given the extent to which poetics are cultivated in
contemporary society, one should not be surprised to
discover that many talents are going unrecognized.
Literary competitions, magazines which publish the
worksof youngwriters, portfolio assessments conducted
by experts, and programs which bring students into
contact with practicing writers hold the most promise
as identification procedures.
The CTY Talent Search Model, proposedinitially

by Stanley, Keating, and Fox (1974), may provide the
most effective meansof identifying students who possess
exceptional verbal reasoning ability with applicability
to a wide variety of situations. The Talent Search
consists of a two-step process: aninitial screening, using
an in-grade, standardized test and the identification
of exceptional talent, which involves the use of an
out-of-level instrument, the Scholastic Aptitude Test
(SAT). Thirteen-year-old students qualify to sit for the
SATbyscoring in the top three percentiles nationally (in
the United States) on an in-level screening instrument;
those who subsequently achieve scores equivalent to
those of the average college-bound high school senior
on the SAT qualify for participation in CTY’s academic
programs in mathematics, sciences, social sciences, or
the humanities. Admission to the humanities andsocial
science programs depends onthe individual’s scores on
the verbal subtest of the SAT and attainment of a
satisfactory score on the Test of Standard Written
English (TSWE),a test of usage and grammar. Students
are accepted into the mathematics and science courses
on the basis of a combined verbal and mathematical
score. Keating (1974) found the SAT to be remarkably
well-suited to this purpose becauseof its proven capacity
to “predict success.” In a recent study, Gustin and
Corazza (1992) confirmed the validity of including the
measure of verbal ability in the identification procedure
for science courses. Verbal ability was strongly correl-
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ated to success in CTY’s science courses: in fact, they
found that “verbal ability as reflected by the SAT-V is
consistently more valuable as a predictor of success in
science than is mathematical ability as reflected by the
SAT-M.”
The SAT-V maybe particularly well-suited to assess-

ing the verbal reasoning skills of 11- to 14-year-olds
because they are precisely at the stage when verbalskills
are integrated with cognitive skills in the conventional
Piagetian scheme of development (Piaget, 1954). This
is a tremendously important time in the intellectual
development of the individual; exposure to the right
set of opportunities in a properly designed environment
can result in tremendously accelerated learning and
intellectual development, while neglect or exposure to
the wrong sort of environmental stimulate can cause
profoundandlasting damage.
Although the modelfor the nurture and development

of verbal talents presented in this chapter addresses the
stages of intellectual developmentdirectly preceding and
following the acquisition of formal reasoning and the
integration of linguistic and cognitive ability (age 11-13
in Piaget’s scheme), its primary focusis on this crucial
transitional period whenthe ability to abstract and think
in hypothetico-deductive terms is being acquired and
meshed with linguistic ability. This is both becausethis
period has been the focus of most of CTY’s work butalso
becauseof its central developmental significance.

The Optimal Match: A Program for Nurturing
Verbal Talents

Introduction

CTY did not set out to create programs with explicit
groundingin the psychologyof giftedness or of cognitive
development. In fact, the underlying philosophy of
CTY,like that of its direct precursor, the Study of Math-
ematically Precocious Youth (SMPY), is distinctly prag-
matic and untheoretical. As Wallach (1978) observed,
SMPY(and CTY) have been so successful in providing
students with effective learning experiences because
they have steered clear of the theoretical quagmire
surrounding gifted education, choosing instead to focus
energies on “arranging the environment”tofacilitate the
developmentof those “competencies one directly cares
about,” in the case of CTY, verbal and mathematical

talents.
At the core of CTY’s approach is Julian Stanley’s

(1976) ground-breaking discovery that students demon-
strating ability in the top percentile for their age-group
on a standardized test of mathematical aptitude (the
SAT) are capable of learning at an accelerated pace
material usually reserved for much older students.
While the pacing of instruction is not as much of
an issue in the development of verbal talent (it will
often be desirable to have the student linger over
a text, a passage, or a word, examining it from a
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variety of perspectives), the same general principle
holds. Students who demonstrate exceptional verbal
reasoning ability at an early age (11-14) are often
ready to tackle curricular material usually reserved
for much older students. In particular, they appear to
benefit from educational experiences which reinforce
the developmentof propositional logic using the forms
and techniques particular to the various disciplines:
literary and rhetorical modes, linguistic devices, the
scientific method of enquiry, research and data gathering
methodologies, fieldwork techniques and so on.
On the basis of this initial premise, CTY consulted

with the Classics, German, and Writing Seminars
Departments at the Johns Hopkins University to
develop courses which would introduce students to
content and methods usually reserved for advanced high
school students (ages 16-19) and college students. In the
intervening years, CTY has expandedits offerings in the
humanities to includesix distinct writing courses, courses
in history, logic, psychology, archeology, German,
French, Japanese, and various sciences. Experience has
shown that interest and motivation interact to produce
exceptional performance which might not be predicted
by test scores alone; hence, beyond the introductory
level, students select their own courses.
Many instructional techniques are borrowed from

the university setting but modified for use with ado-
lescents. A conscious attempt is made to move away
from what Friere (1970) described as the “banking
concept” of education. Students are not viewed as
empty vessels waiting to be filled with knowledge,
but rather as young writers, scientists, historians, or
linguists learning the techniques of their disciplines by
applying them to genuine problems. Teachers are seen
as mentors—asthe leaders of group discussions, whose
role is mainly Socratic: to prod, tease, question, and
instigate (Reynolds, 1980). On the other hand, because
teachers are chosen onthebasis of their expertise in the
field they teach—an approach which has long been the
norm in Europe and Asia but not necessarily in the
United States—they are also expected to coach students
intensively on an individual basis, to share insights and
tricks ofthe trade they have discoveredin practicing their
disciplines.

Classes are kept small so that students may interact
with one another, for experience shows that students
learn as much through intensive interaction with their
intellectual peers as they do through direct instruction
(Mills & Durden, 1992; Tangherlini & Durden, in

press). Exercises and games also play an important
role in the CTY classroom, never as ends in themselves
but rather as the means to model important techniques
and processes. Critical thinking and metacognitive skills
are integrated into the disciplines rather than taught in
isolation, for CTY instructors have found that if there
is one thing that verbally talented youth havelittle
patience or use for, it is excessive psychological jargon
and “scaffolding.”
At the heart of CTY’s instructional approach 1s
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a characteristic common to all effective approaches
to nurturing intellectual talents: the Optimal Match
principle. Simply stated, an appropriate educational
experience is one which challenges the individual to
perform at a level just beyond his or her cognitive grasp
(Redding, 1989). As Csikszentmihalyi (1982) observed,
optimal experiences blurthe distinction between process
and content, causing the subject to identify wholly
with the object of study, engaging the totality of the
individual, erasing all concept of the passage of time.
Both learning and creative adult production appear to
depend on the ability to perform at this optimallevel,
and effective educational strategies must be designed
with this xoal in mind.

In recent years, CTY has expanded its programs to
include a component addressing the development of
talents in languages for students at the primary level
(ages 7-11). Thus, with the exception of the first few
years of schooling and the last two years of secondary
education, CTY programs currently address the needs
of studerits throughout their pre-collegiate years. At
the same time, recognizing that students from diverse
cultural and/or financially disadvantaged backgrounds
have historically been under-represented in programs
for the verbally talented, CTY has developed a number
of programs designed specifically to nurture linguistic
talents amiong such special populations (Lynch & Mills,
1990; Barnett et al., 1992). With the expansion of
its mission, CTY has come to recognize that creat-
ing opportunities for optimal educational experiences
requires adjustment of the curriculum to meet the
unique cognitive, developmental, and ecological profile
of the ind: vidual student.

Within the framework of the Optimal Match, the
following five sections set forth strategies for nurturing
verbal talent in each of the subcategories mentioned
above: oral expression, reading, foreign languages,
writing, and cross-curricular applications. The discussion
of strategies is divided into two sections, corresponding
roughly to the primary grades (ages 7-11) and the
transitional period during which linguistic and cognitive
reasoningabilities are usually integrated (ages 11-14).
In some instances, suggestions are also provided for
addressing the needs of students at the secondarylevel
(ages 14-16). Whenever appropriate, the unique needs
of students from disadvantaged backgroundsor cultural
backgrounds differing from the dominantculture are
also discussed.

Since developmentis a process whichvaries from indi-
vidual to individual, the age-frames mentioned above
are merely suggested. Whereas mathematical talent
almost invariably appears early and continues to develop
at a rapid pace, verbal talents, because they are so
Closely linked to other life experiences, may surface
at different times in different individuals, developing
in uneven spurts. Thus, the success of the strategies
outlined below will depend on thesensitivity, determi-
nation, and talents of the teachers and administrators
implementing them.

Oral Expression

“What’s meaning but vanity? A word is a sound—one
of the handmaidensofthe seraphim” (O. Mandelstam.)

Commenting on whathecalls the “organized amnesia
of present primary and secondary education,” Steiner
(1970) lamented the “catastrophic decline of memori-
zation,” of students learning and knowing pieces by
heart. In the nameofliberation from rote, contemporary
educational theory has systematically endeavored to
detach thought from memory and experience. Instead
of being taught sonnets, which are whole,integral things
that may be possessed and contemplated once they have
been memorized—studentstoday, if they are lucky, are
taught the rules of sonnetry so that they may recognize
future specimensof the theory. Forgotten is the fact that
language consists of words,and that wordsarefirst ofall
sounds.
A 7- or 8-year-old presented with somethinglike this:

Qual di gemiti e d’ululi rombando
cresce e dilegua femminil lamento?
I fili di metallo a quando a quando
squillano, immensa arpa sonora,al vento.

does not need to know that the poem from which it
is drawn consists of two tercets and a quatrain with
alternately rhymingverses, that it is written in hendeca
syllabic verses, or that these lines were described by the
critic and poet Renato Serra as “pure music.” Enough
to discuss the impression that the appearance oftrains
made on Pascoli and the people of his generation,
enough to know some of the outlines of the poet’s
life—for example, that he had three desks in his study
(one for Italian, one for Latin, and one for the study
of Dante)—enoughto practice the rhythm of the words,
enjoying the effect of a train coming downa track.
As Vgotsky (1962) observed, a child’s speech resem-

bles an adult’s in form first and in significance later.
A poem memorized in youth becomes a tremendous
possession later in life—a key to a vast realm of
memories, a source of rich meanings which otherwise
might be lost. After his release from many years in
captivity, a hostage said that he kept hope alive by
reciting verses he had memorized in his youth. What
greater gift could onegive a child?

Transition and Secondary

While memorization and recitation are the key ap-
proaches to developing oral expression on the primary
level, at the transitional stage, rudimentary rhetorical
and linguistic analysis becomes increasingly important,
both as a meansto reinforce the acquisition of formal
reasoning andto provide the student with fresh insight
into the meaning of utterances. Studentsat this stage in
developmentare increasingly ready to examine formal
issues. Now, it becomes important for the student to
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note that the rhyme pattern is irregular in the second
tercet of Pascoli’s poem andto notethatthis irregularity
persists—that it is not so much an irregularity as a
stylistic decision. At this point, the student may ask why
hendecasyllabic verse was chosen andin so doing discover
that this rhythm is particularly well suited to representing
the sound madebya train as it comes downthetracks.

If memorization has occurred throughout primary
school, by the age of 11 or 12, the student, having
gone beyond the need for simple mnemonics, will
be prepared to learn much longer pieces, with more
complex rhythmic patterns and in somecases even prose
pieces and dialogues.
The following lesson, derived indirectly from an

exercise developed by Benjamin Franklin and used
effectively for many years by teachers at U.S. overseas
schools, illustrates an approach that is particularly
effective for developing oral expression skills at the
transitional level. First, students listen to recordings
of speeches made by an exceptional orator: Winston
Churchill, Nelson Mandela, or John F. Kennedy for

example. After an initial broad sampling of speeches,
the class chooses one speech, or a section of a speech
for study. Over the course of several days, students
then listen to the speech at least ten times, at school
and if possible at home. Students should be instructed
not to memorize the speech. Instead, they shouldlisten
carefully to what is being said and howitis being said,
trying to pick out techniques the speaker employs to
create an effect or strengthen an argument.

After listening to the speech one last time, students
are paired with partners and instructed to practice the
speech from memory—filling in with their own wording
whenever memoryfails them. At no time should words
be committed to paper. Reproducing the argumentof
the speech is a secondary objective in this exercise,
the primary goal being to reproduce the effect of
the speaker. After adequate practice time has been
provided, each student performs his or her version of
the speech. Each performanceis followed bya brief peer
critique focused on the speaker’s success in recreating
the effect of the original piece. Comments solicited
during the peer critique sessions should be recorded
on the blackboard as a basis for later discussion.
After every child has had an opportunity to perform
and the blackboard has beenfilled with observations,
the original version of the speech should be played
again as a stimulus to discussion. After similarities and
contrasts betweenthe original and the various renditions
are noted, the teacher should lead theclass in a careful

analysis of the techniques employed by the original
speaker: the cadence, the pauses, stresses, grammatical
constructions, figures of speech (e.g., anacoluthon), and
word-plays uniquely suited to the art of speech-making.
Appearing on the comedy show Saturday Night Live,

the Reverend Jesse Jackson demonstrated how a humor-
ous variation of this exercise might be implemented.
Withall of the characteristic intonations, gestures, and
emphasesofthe traditional African-Americanpreacher,
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Reverend Jackson read chapter and verse from the book
of Seuss: “I do not like green eggs and ham.I do notlike
them, Sam I am.”

Exercises like the one outlined above are no substi-
tute for memorization; rather, they are an important
complement. Starting in middle school and continuing
through secondary school, oral expression skills may be
reinforced by continued memorization and recitation,
participation in debates and speaking contests, acting,
and extemporaneousspeaking,with increasing attention
being paid to the ways in which techniques—diction,
enunciation, cadence, timing—are used to make a point
or create a particular effect.

Reading

Primary

Recent research on language instruction at the primary
level has made it abundantly clear that the traditional
basal approach, with its emphasis on skill acquisition,
workbook exercises, and oral reading of simple pas-
sages, fails to address the needs of most students not to
mention those of youngsters with exceptional linguistic
abilities (Mangieri & Madigan, 1984; Robinson, 1986).
All too often, students who enter school already reading
competently and with a great sense of adventure are
confronted in the primary grades with materials and
classroom techniques which insult their intelligence.
In recent years, the whole language movement has
gained momentum,particularly in New Zealand and
Australia, but also increasingly in the United States,
Canada, Europe, andparts of Asia.

Instead of construing readingas a series of skills to be
acquired in a predetermined hierarchical sequence, the
whole language approach emphasizes the relationship
between the individual child and the text (Freeman &
Freeman, 1987; Goodman, 1986). Furthermore, read-
ing, writing, and the development of oral expression
are not viewedasisolated activities: in fact, the whole
language approach, as the name implies, emphasizes
the creation of connections across the curriculum. Thus,
writing lessons may be explicitly designed to teach
children how to makea clear presentation of scientific
findings, or students may be encouraged to delve into
texts not usually encountered in reading class: books or
articles on internal combustion engines, aerodynamics,
Impressionism, or chaos theory. Providing children with
a choice of reading and opportunities to discuss reading
with peers are hallmarks of the holistic approach. The
hope is that children will develop the habit of reading
and writing, that they will fall in love with language and
the mysterious workings of words.

In general, the whole language approachis entirely
consistent with findings regarding those approaches
which are most effective for verbally talented students,
particularly at the primary level. Individualized reading
and peer discussion have long been recognized as
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essential features of effective instruction for advanced

readers “Barbe & Renzulli, 1971; Fox & Durden, 1982;

Robinson, 1986). In implementing a whole language
approach, one must bear in mind a numberof caveats,

howevel.
First of all, whole language is often linked with

cooperative learning and attempts to eliminate abil-
ity/achievement grouping (Atwell, 1987). Although
whole language approaches are entirely consistent
with cooperative classroom arrangements, there is
a tremendous amount of evidence which supports
the grouping of students on the basis of ability or
achievement levels, especially when the curriculum or
mode af delivery is modified to meet the needs of
advanced students (Kulik & Kulik, 1990; Gamoran,

1987; Mills & Durden 1992). There is no reason why
a student who is ready to tackle Faulkner or Flaubert
should I:e forced to read stories about Fluffy the Kitten’s
adventures in the forest. Naturally, grouping need not
be pern-anent: one student who may show noaptitude
for literary texts may prove to be quite advancedin his
or her ability to digest technical materials.
A second reservation is also related to grouping.

Advoca‘es of whole language (Bos, 1991) have linked
this approach to Vgotsky’s socio-historical theory of
education, which defines learning as the result of social
interactions which “create meaning” (Vgotsky, 1978).
On the other hand, research on the learning styles
of the .erbally talented supports the notion that high
ability students tend to enjoy working independently
and often make the greatest strides in their learning
when they are allowed to work alone (McGinn, 1976;
Bloom, 1985; Redding, 1989). Thus, while it is important

to provide ample opportunity for students to discuss
reading with their classmates, teachers must also make
certain that children are given opportunities to work
independently. Being provided with the chance to work
independently with a mentor from the community is
particularly important when students develop areas of
expertise in which they outstrip their teachers. In such
cases, forced interaction with peers whoare at radically
differerit stages in their intellectual development may
becomefrustrating and counter-productive.

Transition and Beyond

For the reading of literature ever to become a habit
andii pleasure, it must first be a discipline. (Flannery
O’Cennor)

A final caveat regarding the whole language approach
pertains to students who have reached thetransitional
Stage in their linguistic and cognitive development.
While students should always have some degree of
choice in their reading (e.g., one of the books that
will be tead over the course of a semester), as mastery
of formal structures becomes increasingly important,
the teacher must play an expanding role in directing

student reading. Once students have become fluent
readers, once they have mastered the basic processes
and strategies which permit them to cull the meaning
from a variety of texts, their continued development
as readers and writers depends on a more explicit
instructional approach. At this point, one bookis not
as good asthe next.
A practice that is particularly inappropriate but cur-

rently enjoys a great deal of favor in the United States
consists of using pop fiction genres and novels written
expressly for adolescentsasthe sole basis for instruction.
The problem with this approach lies in the fact that
such works tend to lack texture, substituting for the
historically significant and culturally resonant form the
glib or slick professional formula. Jim Stahl, the editor
of Merlyn’s Pen, a magazine of outstanding literature
by young writers, suggests that students reap greater
benefits by reading and discussing the works of other
adolescents. According to Stahl:

“There’s a certain hypocrisy in calling something
“Young Adult Literature’ when it is written by
adults, especially when there is a body of young
adult literature written by young adults. . . Inschools
everywhere, there’s at least one author writing good
stuff. It’s a matter of appropriate technology. There’s
more enthusiasm for the good writing of peers than
there is for things written by adults.” (Personal
communication)

Stahl’s point is welltaken: there is certainly room for
more student writing in the curriculum, but student
writing has its limitations. In order to go beyond
the accomplishments of peers, students must be given
opportunities to wrestle with the best. Does this mean
that the curriculum of Steiner’s schooldays should be
reinstituted? Certainly not. Contemporaryliterarycriti-
cism has performed no service more valuable than
forcing the recognition that much of the best of what
has been said and thought has been said and thought
by individuals at the margins of Western culture or
entirely outside of it. Thus, it is no longer tenable to
view tradition from a narrowly Eurocentric perspective.
While this realization mayat first appear to threaten

the Western tradition, ultimately it serves to enrich
it greatly by liberating young thinkers from cultural
myopia. As the painter Romare Beardon observed:
“There’s only one art, and it belongs to (hu)mankind.”
Every culture has evolved certain forms of expression

which are imbued with the most meaning and resonance,
and every form has found certain masters who have
seized the possibilities of that form and, ignoring its
limitations, have created works, inevitable and sublime,
for which the form seems to have been invented.
Furthermore, in every discipline there are articles and
books distinguished bytheir lucidity, originality, or by
the influence that they have exerted on subsequent
thought and research. The teacher’s responsibility is to
nudge students in the direction of this great literature
and scholarship.
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Paradoxically, this task may have been simplified by
the fact that the classics no longer loom abovetheclass-
room like great stone monuments. Many adolescents
think that Leonardo and Raffaello are turtles, and,
outside of Germany, most have never heard of Goethe.
For the teacher, thetrick is in the selling, and with ado-
lescents, irreverence often makes the best pitch. Faust
might be introduced via Walpurgisnacht, The Inferno
via its farting demonsor Dante’s political commentary.
The works of Shakespeare, Dickens, Twain, Rizal,and

Dinesen all have moments of wit andstirring beauty
which can be used to convert even the most reluctant
young reader. After all, as Flannery O’Connor has
observed, one of a teacher’s primary responsibilities
should be “to change the face of the best seller list”
(O’Connor, 1962).
Once the student has been convinced to read impor-

tant works, it becomesincreasingly important to engage
him or herin close readings of texts—what the French
call l’explication de texte. A short passage is chosen for
examination, because it is crucial to understanding the
point the authoris trying to make, because it requires
further elucidation, because it creates a certain esthetic
effect, or because it illustrates a masterful use of a

particular technique. In this way, students are taught
to view composition as a process of conscious decisions
madeby an author attempting to achieve specific goals.
Thus, reading is no longer framed as an innocent
act of consumption but rather as a meansof gaining
understandingandinsight.

Textual analysis is one of the central functions of the
writer’s workshop, an educational strategy described in
greater detail in a later section of this chapter. Seated
around a conference table, students discuss a text
from a writer’s perspective, asking what techniques the
writer has employed, why they have been effective or
ineffectual, and speculating how such techniques might
be integrated into their own writing. In the workshop,
discussion focuses alternately on worksof literature by
established writers and on pieces written by students
in the class. Using the same approach in both cases
helps students to sense the profound connection that
exists between understanding literature and writing
effectively.

It has been argued that adolescents have not experi-
enced enough of life to understand the complex ideas
or the moral dilemmas which are the subjects of great
literature. Certainly there is no 13-year-old child who
can fathom the depth of the sorrow and bitterness of
the doctor, called away from homebya frivolous dandy
on the eve of his only child’s death, in Chekhov’s great
story “Enemies.” By carefully selecting passages for
discussion, the teacher can, however, guide students
to a greater understanding of the way in which the
story has been crafted: the movement from darknessto
light and back again, the contrast between the dandy’s
volubility and the doctor’s stunned silence, the way
the sounds and scents are orchestrated to create an
effect, the significance of the stains on the doctor’s
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hands. In reading closely and carefully, the student
can only develop a greater empathy for the doctor, for
as Chekhovonce observed,the effect of a story depends
on the steady “accretion of detail.”
With practice, close reading becomesa habit. Gradu-

ally, the student seeks out those sections of a text which
seem the most complicated or significant and subjects
them to further examination. The basic idea behind
textual analysis is a simple one with broad application
across the disciplines: attention. Confronted with a text
or other “thing,” the student must look closely, paying
attention to every detail, to unravel the mystery it
presents. Olson (1986) has even argued that learning
to interpret texts is crucial to the training of young
scientists. According to Olson, “developing notions of
interpretation and ambiguity, of claims and evidence,
would seem to be an appropriate introduction to notions
of hypothesis and observation in science.”
One should not expect the 13-year-old, no matter

how well trained in textual analysis, to read a work
of literature as a sophisticated and thoughtful adult
would. What distinguishes the great work from the
merely passableis that the great workis worthrevisiting.
This point should be made explicit to students: do not
worry if you encounter many things in this work which
are slightly beyond yourgrasp. Life would be dull if you
were neversurprised or baffled by new encounters.

Foreign Languages

Primary

The European Economic Community, through the Lin-
gua Project and a number of other initiatives, has
adopted the admirable goal of insuring that all students
in its member states will be bilingual. Aiming for
anything less would be pointless.

Individuals who speak more than one language have
access not only to great stores of information which
might not otherwise be accessible, but also to different
approaches to viewing and experiencing the world, for
languages are influenced in large part by their cultural
context and serve in turn to shape that context. Terms
fundamental to a culture are often untranslatable: the
Danish notion of “hygge”—an otherwise undescribable
sense of warmth and comfort which permeatescertain
Danish homes, or the Tagalog notion of a “suki”—a
reciprocal relationship between a merchantand a regular
customer, each of whomis the other’s “suki.”

Introduction to a second language in the primary
grades is often resisted on the basis of research which
showsthat students may encounter problems with their
primary language if they are introduced to a for-
eign language before a “threshold of mastery” has
been attained in the native language (VanTassel-Baska,
1987). Unfortunately, this understanding has resulted
in an overly cautious approach to language instruction



Strategies for Nurturing Verbal Talents in Youth
 

at the primary level. Verbally talented students in

particular may benefit greatly from opportunities to

participate in foreign language instruction soon after

they have learned to read their own language, often
before they enter school. While research on the subject
remains inconclusive, there is some evidence that young
children may acquire languages moreeasily than adults
because of the plasticity of brain functions (Gardner,
1983).

In the primary grades, the instructional approach
should sgain be holistic: phonetics and the rules of
grammai are not the right place to start with very
young children. At this level, instruction should focus
on the :poken language. Here, humoris a valuable
tool. Stidents can be taught quirky dialogues, which
are memorable fortheirsilliness. These dialogues can be
expanded into skits which students perform themselves
or with the aid of puppets. Kjems (in press) has
develop:d a variety of approaches to using puppets
in languige instruction. Certain phrases and idiomatic
expressions can be assigned to specific puppets as
illustrations of their temperaments: the playboy might
always say “I love you darling”; the grump,”leave me
alone, ] m tired”; and the whiner, “this is boring; I

hate it.” Emphasis on idiomsis crucial at this stage, for
such expressions can be learnedeasily, even before their
significaice is grasped entirely. In learning a foreign
languag:: one learns to use the words of others, and
though this may seem strangeatfirst, it is only through
practice that one may cometo possess those words.
Kjem: has also suggested that students should be

encourayed to make friends with their puppets, and to
take them home from school. As friends, the puppets
are alwzys willing to listen to the students’ problems;
howevei, to communicate with the puppets, the children
must speak the target language, which is the only
language that the puppets understand. This process
encourayes students to develop inner speech in the new
language, which, as Vgotsky (1962) has shown,is central
to language acquisition.
At the primary level, students should be encouraged

to memorize songs and poems in their new language:
melodies, rhyme, and rhythmic patterns serve as won-
derful mmemonics. Familiar items in the classroom:
doors, windows, bookshelves, the blackboard, light

fixtures should be labeled in the target language and
students should be encouraged to refer to these items by
their new names. From thefirst day of class, instruction
should be carried out almost entirely in the target
language, the goal being to suspendtranslation and to
encourage students to think in the new language.
The gifted education tradition has contributed

preciou: little to the practice of foreign language
instruction: in fact, one of the least effective meth-
ods—foreign language “enrichment”—derives from the
gifted tradition. Nothing is a purer waste of time than
progranis which encourage dabbling in a variety of
foreign Janguages. As onefrustrated student remarked:
“I have learned to count to ten in Spanish, French,

and German,and I’m beginning to wonder—isn’t there
anything more?” (Tangherlini & Durden,in press).
The goal of primary instruction in foreign languages

is two-fold. First, students should be taught a variety
of songs, poems, dialogues, idiomatic expressions and
phrases, which can be reproduced with apparentfluency.
Secondly, they should be encouragedto feel comfortable
expressing ideas and communicating in a rudimentary
version of their second language, a pigeon dialect as
it were, replete with approximations and grammatical
infelicities. Correction of this early spoken language
should be suspendedforit will only force translation and
shut off the student’s emergentinnerspeech.It is only at
the transitional stage that instruction can become more
explicit, and when the methodical study of grammar
and other formal structures must be incorporated to
integrate the two strands of primary learning.

Transition

VanTassel-Baska (1987) presents a cogent argumentfor
providing students at the middle school level (ages
11-14) with instruction in Latin. Because of its stress
on “logical reasoning and analysis,” “translation,” and
“the study of changesin form at increasinglevels of diffi-
culty.” Latin, according to VanTassel-Baska, represents
“a verbal analog to mathematics” (160). While the
logical organization of Latin makes it especially well
suited as a learning tool for students at the transitional
stage of development, VanTassel-Baska’s observations
provide a more general framework for a productive
approach to teaching any second language to students
at this stage.
Assuming that students have received a solid ground-

ing in their second language during the primaryyears,
the goal of instruction in middle school should be
to integrate the oral/phonetic skills with the cogni-
tive/whole language skills through the study of formal
grammatical and syntactical structures. This does not
mean that the conversational and playful approaches
adopted at the primary level should be abandoned.
Instruction should continue to be conductedin the target
language, with an expectation of increased fluency and
morearticulate expression. Students might,at this point,
be encouraged to memorize and dramatize scenes from
plays and to write and enactstories and dialoguesof their
own. McClain and Durden (1980) found that middle
school students participating in intensive Germanclasses
learned the complete grammarof an introductory course
in Germanin two-thirds the amountof time required by
college students. While they did not handle abstractions
with the same ease as college students, they were
particularly adept at the mechanical aspects of grammar,
such as “linguistic patterns and paradigms.” It was also
found that students readily acquired “the practical skills
necessaryfor literary analysis,” and that they could glean
valuable insights by applying these techniquesto the sto-
ries and poemsthey were studying. It was also noted that
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instruction in Germanwhich,like Latin, involves a great
deal of practice with increasingly complex forms, helped
to reinforce students’ understanding of the grammar and
syntax of their native language. This wasespecially true
whenstudents were explicitly encouraged to make the
connection throughtranslation exercises and classroom
discussions in which the structures of various languages
were compared.
A combination of cooperative approaches and com-

petitive activities appears to be particularly effective
with this age group. Again, using a workshop approach
is useful, for it encourages students to interact with
one another in a context where the fear of failure is
minimized.

Advanced Level

At the advanced level (15-18), if prior instruction has
been carried out properly, students should be prepared
to move into material usually reserved for college and
university students. The comments regarding the value
of using great literature apply here as well as to earlier
sections. In advanced modern languageclasses, students
should be fully engaged in workshop-style discussions,
and the teacher’s role should primarily be that of a
diagnostician and mentor. On the one hand,the teacher
should keep close tabs on the students’ progress, using
direct instruction and exercises to address specific weak-
nesses and deficiencies in the students’ learning. On the
other hand, the teacher should facilitate discussions of
literature, current events, or other topics of general
interest. At this point, all instruction should occur in
the target language, and students should be expected
to make frequent oral presentations and write lengthy,
articulate stories and essays on a regular basis.

Creative Writing

Primary

Addressing an audience on the art of writing short
stories, Flannery O’Connor (1962) made the following
remarks pertinent to writing instruction on the primary
level:

I have heard people say that the short story was one
of the most difficult literary forms, and I’ve always
tried to decide why people feel this way about what
seems to me to be one of the most natural and
fundamental modes of human expression. After all,
you begin to hear and tell stories when you’re a
child, and there doesn’t seem to be anything very
complicated aboutit. . . . I suspect that most people
start out with somekindof ability to tell a story, but
that it gets lost along the way (86-87).

At the primary level, when children are just beginning
to write, the responsibility of the teacher consists of
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helping them to retain and improvetheability to tell sto-
ries—whetherfictional or nonfictional. CTY beginsits
sequenceof writing courses, both on the primary and the
transitional levels, with literary nonfiction and personal
narrative. At the primary level, fluency and confidence
are the main objectives. Students are taught various
approaches to generating ideas for essays and stories
and are given ample opportunity to develop writing
routines with which they feel comfortable. Criticism is
accompaniedby praise and focuseson issuesof style and
contentrather than the minutia of grammarandspelling.
Experimentation and word-play are encouraged. For
example, students are asked to construct anagramsusing
their names and the namesof classmates. No attempt
is made to teach creativity explicitly, since there is no
evidence that this can be done. However, whenstudents
demonstrate creativity in their writing, they are praised
and encouraged to examinethe processes which led to
their success, so that they might repeatit.
As students becomeincreasingly confident, they are

provided with models of increasing complexity to imi-
tate (e.g., limericks, haiku, terza rima, sonnets, and
sestinas). Again, the principle described in the section
on oral expression holds here also: while a student of
9 or 10 years may compose a poem which imitates
the form of a Shakespearean sonnet, one should not
expect Shakespeareaninsight. In imitating models, the
student has notfailed if meaningis sacrificed to form.
At this point, it is the act of production that is crucial
(Olson, 1983).

Transition and Beyond: The Workshop

Asthe students’ understanding of writing becomes more
sophisticated, they are increasingly exposed to new tools
of the craft and taught to examine the ways in which
writing works, in Flannery O’Connor’s terms, to see how
a story or essay 1s “made.” Initiation into the more for-
mal aspects of the writer’s craft is accomplished through
the workshop,a strategy derived from graduate writing
programs—in the case of CTY, the Writing Seminars
of the Johns Hopkins University. In a class arranged
as a workshop, students are considered apprentice
writers, practicing their craft and honing skills under
the guidance of a more experienced writer, who serves
primarily as a mentor and a coach, primus inter pares
(Reynolds, 1980; Reynolds, Kopelke, & Durden, 1984;
Albert et al., 1992).
Because they are actively engaged in the process of

writing, CTY has foundpracticing writers to be the most
effective workshop leaders. Further elucidation of this
approach may be found in the poet Denise Levertov’s
(1970) discussion of her work as a writing teacher:

My inexperience . . . has meant that so far... I
have inevitably brought to teaching a freshness, a
quality of improvisation, that I believe my students
have foundstimulating.
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What the non-professional teacher—theartist who
is invited to teach his thing—hasto offer must surely
be precisely a fresh response to the individual group
of students and his passionate interest in the art he is
teaching. . ..

The fact that most schools do not have the luxury of
being able to provide students with access to professional
writers (although, given the current state of publishing,
writers come much cheaper than most school adminis-
trators might imagine), does not mean that a workshop
approacl: cannot be implemented. It simply meansthat
teachers must be willing to attempt to change the way
they coneive of their role in the classroom.First, they
must adc.pt the perspective of a writer, and begin to ask
of a text ihe sort of questions that a writer asks: Doesthis
work? How does it work? How doesn’t it work? What
techniqu.2s can be employedto improveit? One waythat
teachers may begin to makethis shift in thinking is to
make a <ommitment to completing writing assignments
themselves—to apprentice themselves, along with their
students, to words. In so doing,the instructor may begin
to understand that writing is a process of exploration,
experimentation, and discovery, that writers do not
always set out knowing exactly where they are going
or howthey are going to get there.

In the workshop, emphasis is placed on helping
students to develop routines that will work for them:
effective teachers recognize that there is not one “pro-
cess of writing” but as many processes as there are
writers. Chis does not meanthat the more formal aspects
of writing are ignored; however, students are taught to
view forins not as inflexible Platonic ideals, but rather
as structures with historical significance, which they may
choose t) employ to create certain effects or to give a
piece of writing resonance. Or to put it another way,
students are taught what Flannery O’Connor (1962)
called “those conventions which, in the hands of the
artist reveal . . . the central mystery of our position on
earth.” ‘While fostering an appreciation for this mystery
is a central concern of the workshop, it is equally
important for students to gain an understanding that
writing which creates an effect or makes a point derives
from hard work, from concentrated experimentation and
continua! revision—that the mystery of expressionlies in
the prodict, not in the process of production.
Although direct instruction has fallen into disfavor in

recent y«:ars, it continues to serve a vital function even
in classes: which are primarily organized as workshops.
There is simply no more effective way of introducing
new con.cepts and broad contextual material, without
which the workshop has a tendency to run out of steam,
to become a rehearsal of concepts which students have
already mastered. In order to achieve maximum effect
with stuclents of this age, lectures should be short and
Clearly focused; whenever possible, they should be
accompanied by exercises designed to reinforce new
concepts andskills.

After :tudents have gained somefluencyin the basics

of literary nonfiction—narrative, description, the use of
detail to support a generalization, issues of voice, point
of view, and audience—instruction focuses increasingly
on more analytical approaches to writing. In CTY’s
second level writing courses, emphasis is placed on
rhetorical devices and modes, logical analysis, and
critical theory. In “Writing and Society” students discuss
in the workshopsetting and write critical essays about
advertisements, television shows, movies, rock androll
music, and other “honorary texts.” In this way, they
learn that the basic tools of hermeneutics are applicable
to a range of subjects: that life itself may be considered
a subject of textual analysis. In “Writing and the Arts,”
students are encouraged to apply the techniquesof close
reading and the workshop to music, painting, drama,
sculpture, as well as literary texts—to pay close attention
to the ways in which anartist creates a particular effect.
In observing parallels and contrasts between theplastic,
the visual, the musical, and the literary, students are
encouraged to formulate their own theories aboutart
andartistic expression.
CTY also offers a third level of courses in creative

writing, focusing on fiction, poetry, and drama. Asin
all CTY writing courses, the works of accomplished
writers are used as models. The formal aspects ofcraft
are introduced via Aristotle’s Poetics and reinforced
using exercises developed by Raymond Queneau, John
Gardner, and CTY’s instructors. Douglas Kincaid, for
example, has the students in his Poetics class speak to
one anotherin iambic pentameter one dayand in rhymed
couplets the next.

Caroline Payson,a fictionist and veteran CTYinstruc-
tor, has developed an exercise that is uniquely well suited
to developing a student’s ability to control and modulate
style. First, the teacher reads a fragmentary passage,
marked by a distinctive style, to the class. Next, students
are asked to complete the passage, imitating to the best
of their abilities the voice, tone, and style of the author.
Meanwhile, the teacher writes the author’s continuation
down on a piece of paper similar to the one where the
students are writing their attempts. After everyone has
finished writing, the teacher collects the various efforts
and shuffles them together. Next, the teacher reads each
of the attempts along with the author’s version aloud to
the class. Students then vote on whichof the conclusions
they believe to be the one written by the author. In
the spirit of friendly competition, a tally is kept of the
number of votes received by each author as the game
is repeated several times. Such training of the ear and
pen is particularly important for the buddingfictionist,
playwright, or lawyer.
Depending on the preferences of the instructor, the

precise routines of the workshop will vary; however,
there are certain elements that are sharedbyall effective
workshops.First and foremost, an atmosphere must be
created in which youngwriters feel that they can safely
take intellectual risks: from the start of the workshop,
the teacher muststress the importance of mutualrespect.
Since the primary mission of the workshopis to provide
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a forum in which young writers take turns analyzing and
discussing each other’s work with a view to improving
it, little progress can be madeif students do not respect
and trust one another. According to Elizabeth Albert
(Albert et al., 1992), Coordinator of CTY’s Academic
Programs, “the workshopcreates a kind of paradox: at
the same time that instructors encourage their students
to invest themselves in their writing, they must help
students not to take criticism personally”.
What follows is a description of one approach to

the workshop; a more detailed description can be
found in Writing Instruction for Verbally Talented Youth
(Reynolds et al., 1984). In the workshop, students are
seated around a conference table or with their desks
arrangedso that they face each other. Discussion focuses
on an essay, a poem,a Story, or text of some othersort,
which has either been written by a student or by an
established writer. In the case of a workshop focusing on
a student’s writing, copies of the piece under discussion
are distributed several days before the class meeting, so
that students may prepare their comments.
Many teachers like to begin the workshop with

“an opening celebration,” in which each workshop
participant chooses an aspect of the piece to praise.
The goal is not simply to boost the writer’s ego,
but to have students pick out particularly felicitous
turns of phrase, effective uses of specific techniques,
well-executed transitions, and then to explain why these
are worth celebrating. This processis particularly useful
for beginning writers, because it teaches them that
there is much to be learned from classmates. After the
opening celebration, a workshopleader (preferably not
the teacher) offers a summary of the assignment and a
general assessmentof the piece’s overall effectiveness.
Manyteachersfind it useful to limit the workshop leader
to three main points whichwill structure the subsequent
discussion.

Oncethe full class becomesinvolvedin the discussion,
the workshop leader and the teacher serve mainly as
facilitators: they keep the discussion on track by reiter-
ating the main points raised in the opening presentation
and by asking focusing questions. The teacher bears
the added responsibility of insuring that the criticism
remains constructive. Adolescents are notorious for
making vague and sweepingassertions abouttheirtastes.
Teachers must makeit clear, particularly through the
rigor and specificity of their own comments, that such
assertions are inappropriate in a workshop setting. The
task facing a workshop participant is not to determine
whether or not he or she likes a piece but rather
to contemplate the means by which a piece may be
improved. After the discussion has run its course, the
workshopleader, aided by the teacher, makes a closing
statement in which the main points and suggestions
raised in the workshop are summarized.It is not until
after the closing remarks have been made that the
author is allowed to makea brief statement and to ask
for clarification of any points that may not have been
clear. As a service to the author, classmates return their
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copies of the piece with detailed comments written in the
margins and suggestions for revision noted at the end.

In CTY courses, the workshop processis integrated
with the study of literature and literary forms, using the
techniques of textual analysis discussed in a previous
section. Students are introduced to new concepts and
general contextual material through direct instruction,
and exercises and games are used to model the pro-
cesses involved in effective writing and to reinforce
the acquisition of skills and techniques. The volume
Writing Instruction for Verbally Talented Youth discusses
a numberof these gamesand exercises. In implementing
the workshop,the teacher must always take care to avoid
becoming formulaic, for it is only through freshness and
spontaneity that the teacher may inspire in students
that sense of mystery which is the precondition forall
learning.

Inter-Disciplinary Approaches

While inter-disciplinary approaches are often recom-
mended for meeting the needs of highly capable stu-
dents, the justification for such approaches remains
largely theoretical. Advocates of inter-disciplinary edu-
cation are particularly concerned with issues of transfer:
they fear that skills and knowledge garnered in English
Class will not be brought to bear in history class (or
in life), unless the artificial barriers separating the
disciplines are removed.

Recent research on the mechanics of knowledge
transfer have broughtto light new ways of understanding
the relationship between domain-specific knowledge and
general cognitive skills. Perkins and Salomon (1988,
1989) have shown that earlier advocates of general
cognitive skills may have put too muchfaith in the ready
transfer of skills across domains. While emphasizing the
importance of a rich knowledge-base within specific
domains, Salomon and Perkins have not abandoned
the notion of general cognitive skills all together. What
emerges from their researchis the sense that while skills
and knowledge may be best acquired in a domain-
specific context (e.g., in history class or physics class)
transfer does not happen automatically. Instead, lessons
must be structured in such a way that students learn
strategies and processes which help them to reflect and
“mindfully decontextualize principles.” In the words of
Perkins and Salomon (1989) “the approach that now
seems warranted calls for the intimate intermingling of
generality and context-specific instruction”.
At the International School in Manila, humanities

instructor Gina Apostolhas devised the following lesson
to help students learn about the connections between the
variousdisciplines. During oneclass period students are
presented with a painting, drawing, or print. They are
asked to examine the work and to write a story or
essay describing the action or tensions depicted. When
these pieces are read aloud to the class, students note
that the same image has beeninterpreted in a variety
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of different ways by a number of observers. Students
are then encouraged to discuss general principles about
point of view that might be drawn from this lesson. In a
subsequent lesson, students are assigned to groups and
asked ti research an historical event or phenomenon:
they mizht be asked, for example, to examine the causes
of Worid War I. Each group is provided with sources
which reach different conclusions about the event in
question. After each group makesits presentation to
the class, students are once again asked to discuss
the gerieral principles about point of view, drawing
connections between the interpretation of history and
art. This lesson can further be reinforced by a viewing
of Akutagawa’s famous movie Rashomonand a lesson
on relativity introducedin science class. Again, students
should »e encouraged to discuss and formulate general
principles, so that the connectionsacross the curriculum
may be nade explicit.
At this point, one reservation should be expressed

with reyzard to inter-disciplinary approaches. Although
there is nothing sacred about the way in which the
disciplines are presently configured, there are certain
forms, techniques, and approaches to problems that
are best learned within the context of a discipline. In
combining the disciplines at too early a stage, one runs
the risk of confusing students, of making them think that
there is no distinction between history and biology, or
literature and sociology.

This \‘eservation having been voiced,it is important to
note that effective cross-disciplinary approaches depend
largely on helping students to grasp the broad trans-
ferability of a variety of structures and methods. As
Olson (1986) has argued, “the differences between the
human and the natural sciences . . . is one only of their
objects of study, not of their epistemologies. . . . Seeing
nature .3 of a piece with reading texts”. Thus, one way
to help students learn to apply skills and knowledge
across the curriculum involves combining structures and
techniques commonlyassociated with onediscipline with
those of another discipline, or in Olson’s words to use
the connections between the hermeneutic andscientific
epistemlogies. This might involve examining a dead
fish as though it were a text, or attempting to develop
testable models and theories about a poem,play, or body
of artwork.
Working with inner-city children in Baltimore, Mary-

land and Washington, D.C., CTY writing instructors
Greg Seagle and Christine Hoskins have successfully
applied this principle to help students make connec-
tions across the curriculum and develop skills that
are broadly transferable. After having observed that
student: participating in an outreach program appeared
to lag behind their coevals in the acquisition of formal
reasoning and higher order thinking skills, Seagle and
Hoskins (Barnett et al., 1992) designed a number of
exercise; to link observation, prediction, and description
skills commonly associated with the scientific method to
the hermeneutic techniquesof close reading and textual
interpretation.

One particularly effective lesson included Ms
Hoskins’s 10-month-old-son Benjamin as a laboratory
assistant and involved reconstructing a number of
Piaget’s experiments on object permanence.First, the
class read a brief description of Piaget’s experiments and
discussed the goals and significance of the experiments.
Then they made a numberof predictions about whether
or not Benjamin would be able to find things that
were hidden from him. While the experiments were
being conducted, the students were instructed to take
notes and encouraged to discuss their observations.
Thus, Benjamin’s explorations were treated the way
a text might be treated in the workshop, as an
object that requires close examination, discussion, and
consideration. After the experiments were completed,
students were asked to write up reports of their findings.
In discussing these reports, the instructors helped the
students to see the importance of using precise language,
choosing vivid details, and making exact observations,
whether one is writing a scientific report, a short story,
or an expository essay.

In order for cross-disciplinary lessons to be carried out
effectively, instructors must be well-versed in the various
disciplines they would seek to integrate. Furthermore,
lessons must be explicitly designed to facilitate the
transfer of skills. This is accomplished whenstudents are
encouraged to posit general rules that may be applied to
other contexts and whenstructures from onediscipline
are incorporated into lessons in anotherdiscipline. In the
next decade it will be important to explore knowledge
transfer on the level of the basic linguistic structures
that allow individuals to make connections between
seemingly disparate objects and ideas. According to
Aristotle, “metaphor is the one thing that cannot be
learned from others; and it is also a sign of genius,
since a good metaphor implies an intuitive perception
of the similarity in dissimilars.” Aristotle’s observations
notwithstanding, the challenge for those who seek to
make learning transferable may consist of finding ways
in which to make genius teachable.

Conclusion and Suggestions for Further Research

This chapter should be construed not so much as an
exhaustive summaryofeffective strategies and programs
for developing verbal talents but rather as a synthetic
framework. An attempt has been madeto draw connec-
tions between current understandings of language and
literacy acquisition, developmental psychology,classical
worksin psycholinguistics, and the humanistic tradition.
What emergesis a model in which emphasis is placed on
individual development and the processes whereby the
educational environment maybe shapedto addressthe
needs of the student.
The approach explored above bears a great deal of

resemblance to widely accepted models for developing
musical talents and parallels Bloom’s (1985) findings

439



A. E. Tangherlini and W. G. Durden

regarding the development ofscientific, mathematical,
andartistic talent. In the early stages of talent develop-
ment, instruction should be holistic. Students memorize

poems, attempt to imitate poems, and read for universal
understanding. At the intermediatestage,if students are
to move beyondthe novice level of language usage, they
must begin to examine and analyze linguistic processes
on what has come to be knownas the meta-cognitive
level.

It is not, however, appropriate to introduce separate
instruction in meta-cognitive thinking at this point. The
tools of literary analysis and textual interpretation,
which have been developed andrefined over the cen-
turies, are the ones best suited to the task of improving
students’ languageskills.
Denying students access to these tools, because of

one’s ideology or stance on interpretation, is equiva-
lent to using relativity as a justification for omitting
Newtonian mechanics from an introductory physics
course. The point is that in attempting to express
themselves or communicate ideas, students encoun-
ter problems which have been addressed many times
before by previous writers, speakers, and readers.
Formal structures may be understood as the tools and
strategies which other generations have developed to
solve linguistic problems; while they need not accept
approaches developed by predecessors, they are at a
tremendous disadvantageif they do not knowtheyexist.
Thereis no reason, for example, why a student should be
forced to deduce the structure of tragedy or epic when
these have been described so concisely and elegantly by
Aristotle.

Writing at the beginningof this century, Henry James
observed that young people of the future would go for
rides in airplanes but would know nothing about mystery
(O’Connor, p. 124). This observation coincides with
Steiner’s description of the descent into a post-cultural
condition, characterized by its “new stoic or ironic
pessimism ... at once realistic and psychologically
hollow” (80). Oddly enough, it is the humanists who
are mostpessimistic about the role of mystery in current
understandings of the position of this majestical earth in
the universe. Physicists, in contrast, sound increasingly
like poets of old when they describe big bangs, black
holes, asymptotic freedom, and indeterminacy. Inter-
estingly enough, Einstein himself felt that a sense of
mystery was the prerequisite for learning of anysort.
Thus, the most important question for researchers and
educators to address may be: how can we nurture and
develop a child’s sense of the mystery of existence?
The following specific suggestions for further research

are proposed in light of the framework presented
above.

(1) Continue expanding the dialogue between the
humanandthe biological/physical sciences, so that one
may begin to understand the fundamental biochemical
processes involved in memory and language acquisition.

(2) Extend models of language and literacy acquisition
so that they begin to address higher levels of compet-
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ence. A great deal of research needs to be done on
the link between the acquisition of propositionallogic,
higher order thinking skills and literary production. In
this regard, Olson’s work onthe basic processes involved
in writing, and the connection between reading, writing
and oral language should be extended.

(3) It might be interesting to examine the processes
involvedin the acquisition of slang and transformational
argots of varioussorts.

(4) Conduct research done onthe nature of metaphor
and the means by which students learn to make con-
nections amongdisparate objects, ideas, and situations.
Perkins and Salomon’s (1988) theories about “high road
transfer” may provide someclues here, but more work
needs to be done on how onestructures the educational
environmentto facilitate metaphoric thinking.

(5) Explore the extent to which the methods of
textual analysis and critical interpretation are applied
by students in other contexts, both with and without
explicit instruction on how this is to be accomplished.
In this regard, Olson’s suggestion that young science
students be trained in the methods of hermeneutics
should be especially provocative.
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Introduction

When considering strategies and programs for nur-

turing <iftedness in mathematics, one must be clear

about what is actually meant by such constructs. It

is equally important to recognize the interdependence

among the problems of definition, identification and

conceptualization of special measures. This is obvious

enough with the relationship between the definition

of a psychological construct andits identification. The

definitions used affect how highly gifted pupils are to

be identified (selected) and what measures are to be

included in special provisions. It follows that reliable

diagnostic strategies and error-free identifications are

limited without a satisfactory operational definition of

the construct derived from an unequivocal theory.

Furthermore, proven partial functions, special abilities

or characteristic aptitudes at a particular time are not the

only factors important for the prediction of excellence.

The interaction of potential with personal characteris-

tics, motivation, task commitment, and outside support

all leaci to the acquisition of domain-specific knowledge

and a highlevelof performance.In this sense, excellence

can be regardedas the optimal goal for the development

of the highly gifted, and the unfolding of talent viewed

as a continual shifting within the internal structure of

knowledge and metacognitive competencies acquired at

each stage. Parameters of mathematical abilities have

occupi:d the interest of researchers for more than 50
years. [wo central questions have repeatedly recurred:

(1) 1s mathematical giftedness an expression of spe-
cific cognitive characteristics or is it due largely to high
general intellectual abilities?

(2) Is mathematical giftedness a uniform construct
or does a consideration of many different profiles of
mathernatical gifts make more sense?

Questions such as these are not exclusively of aca-
demic interest; depending on the answers arrived at,
quite different strategies are implied for the implemen-
tation of special educational provisions.

Mathematical Core Variables for Research on

Intelligence

In general, research carried out from the 1930s up to

the 1960s only examined general factors of intelligence

and not the more specific parameters of mathematical

giftedness. Identified factors of intelligence such as spa-

tial relations, visualization and orientation, numerical

facility, reasoning, induction, deduction, andflexibility

(cf. overview in Pawlik, 1968) were first introduced

in validation studies involving unusual proficiency in

solving mathematical problems (Halpern, 1986; Merz,

1979; Lloyd & Archer, 1976; Maccoby & Jacklin,

1974; Terman & Tylor, 1954; Siegvald, 1944). Since

research onfactors of intelligence at this time (e.g., the

work of Thorndike, Thurstone, Guilford) was basically

concernedwith attributing complex cognitive processes

to general operations (primary factors), the relative

lack of attention given to the complex structure of
specific abilities, such as those related to mathematical
giftedness, is quite understandable. Areas of achieve-
ment among individuals or homogeneous groups were
ascertained by meansof varying profile emphases within
a scale of generalability. This procedureis still common
in recent test diagnosis andis also regularly applied when
describing components of mathematical giftedness. In
this context, more general cognitive operations such
as ability in abstracting concrete problems, ability to
generalize, flexibility, reversibility of operations,fluency
of thought, and strategic decision-making ability are
applied as core variables for mathematical giftedness.
The main objection to the use of general ability param-
eters lies in the lack of specificity involved. In order
to facilitate understanding of a special gift (or special
measures to nurtureit), it seems reasonable to assume
that the primary cognitive operators mentioned above
are not functionally equivalent if applied in specific
academic topics such as mathematics, biology, physics
or even the social sciences. At least, concepts on general
academic giftedness should be augmented with specific
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characteristics and then analyzed as to their bearing
on mathematical talent (Dummer, 1983; Heid, 1983;
Gardner, 1983; Sternberg, 1981).

Structure of Mathematical Abilities

Krutetskii (1976) has madea significant contribution to
the understanding of the structure of mathematical abil-
ities. He has shownthat the structure of mathematical
abilities is comprised of three components: reception,
processing and retention of mathematical information
(see Table 1). These closely related components influ-
ence each another, and constitute a completely integral
System, or a distinctive syndrome of mathematical
talent: the mathematical cast of mind (p. 350).
A mathematically gifted schoolchildis mainly distin-

guished from oneofless talent by internalized qualitative
differences in cognitive processes. This subject-related
analysis of talent has been accepted by other researchers
(e.g., Marjoram & Nelson, 1985; Bright, 1977), butstill
remainsrelatively indefinite.

TABLE1

Structure of Mathematical Abilities (Krutetskii, 1976, p. 350)
 

Obtaining mathematical information
- Theability for formalized perception of mathematical

material, for grasping the formalstructure of a problem

Processing mathematical information
— Theability for logical thought in the sphere of

quantitative and spatial relationships, numberandletter
symbols; the ability to think with mathematical symbols

- Theability for rapid and broad generalization of
mathematical objects, relations, and operations

— Theability to curtail the process of mathematical
reasoning and the system of corresponding operations; the
ability to think in curtailed structures

- Flexibility of mental processes in mathematical activity
— Striving forclarity, simplicity, economy, and rationality of

solutions
~ Theability for rapid and free reconstruction of the

direction of a mental process, switching from a reverse
train of thought (reversibility of the mental processin
mathematical reasoning)

Retention of mathematical information
Mathematical memory (generalized memory for

mathematical relationships, type characteristics,
schemes of arguments and proofs, methods of
problem-solving, and principles of approach)
 

According to Krutetskii (1976), characteristics such
as speed of mental processes, computational abilities,
memory for symbols, numbers and formulae, ability
for spatial concepts, and ability to visualize abstract
mathematical relationships and dependencies are not
obligatory for mathematical aptitude. In contrast, a few
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Students apparently master a task more swiftly and more
effectively by being able to resort more effectively to an
intelligence structure and thus opting for any of their
internalized cognitive processingstrategies. Acquisition,
application and extension of mathematical knowledge
vary On a time continuum not only quantitatively, in
regard to more rapid insight or the mastery of a
math problem, but also qualitatively, in regard to
a broader and increasingly discriminant spectrum of
knowledge and proficiency far in advance of curricular
requirements.

The Hamburg System of Complex Mathematical
Abilities

The most striking feature of the main mathematical
activities described by KieBwetter (1992, 1985) is their
operative mode or the “acting” definition entailed
in them. In this system, mathematics is understood
as a process of devising theories in the course of
which four steps can be identified: (a) ascertainment
of constellations (questions) of interest, (b) focusing
on the mathematical object in question and specifying
the statement of the problem to be processed, (c)
creatively and by meansof heuristic procedurearriving
at new terms, mathematical formulations, proofs, and
(d) broadly applied expedients which will place the
established interconnections in an optimal series of
mathematical expressions, formulations and conclusive
evidence (KieBwetter, 1992,p. 11).

This concept of process-oriented mathematical activ-
ity is characterized by its predominantly qualitative
nature, which appears to be more important than
quantitative aspects when defining, identifying and
implementing special measures. The Hamburg Test
for Mathematical Giftedness (HTMB—HamburgerTest
fiir Mathematische Begabung) developed along the
lines of 6 system variables (see Table 2) not only
recognizes correct answersin its evaluation but also the
sensible application of these system variables (Wagner,
Zimmermann & Stiiven, 1986). High scores on the
test indicate probable success of creative work within
mathematical domainsor/and related areas (Wagner &
Zimmermann, 1986).

TABLE 2

System of Complex Mathematical Activities (KieBwetter 1985)
 

(1) Organizing materials
(2) Recognizing patternsor rules
(3) Changingthe representation of the problem and

recognizing patterns andrulesin this new area
(4) Comprehending and working with highly complex

structures
(5) Reversing and inverting processes
(6) Finding (constructing) related problems
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The CTY Approach

The Center for Talented Youth (CTY) at The Johns
Hopkins University conducts talent searches using the
College Board Scholastic Aptitude Test (SAT), a stand-
ardized test for 17- to 18-year-olds. The idea underlying
the sear‘ h is that 12- to 13-year-olds “whoscore highly on
the SA’l-M have enhanced problem translation ability
and are superiorin their ability to represent and manipu-
late information in short term memory” (Benbow,
1990, p. 96). In this pragmatic approach, mathematical
giftedness is defined in terms of an extraordinarylevel
of speec| in processing and retaining basic mathematical
information and in operating successfully with these
novel terms in novel tasks. Yet, many mathematicians
do not consider speed components and memoryfor sym-
bols, numbers and formulae to be essential requirements
for mathematical talent. Perhaps this discrepancyin the
importance attached to speed and power components
is rooted in a misunderstanding. Those unacquainted
with, and making their first efforts in understanding,
the findings of mathematical research are working with
a qualitatively different cognitive background from those
whoare expertin thefield.

Mathematical Giftedness from the Perspective of
Gifted Youth

As perceived by youth of high mathematical achieve-
ment between the ages of 16 and 20 (174 males and 60
females), 71 of whom took part in the HamburgProvi-
sion Program for up to six years, an exceptional math-
ematical gift is attributed to six dimensions obtained by
a factor analysis. These are: general (unspecified) traits;
task commitment; memory for symbols, numbers, for-
mulae, principles, mathematical structures and patterns;
flexibility in mathematical abilities; and visualization
of prob/ems and relations. The factor items and their
loadings. are shown in Table 3.

 

  

 

4E

37 y

y+ y
JMm. Z

Gen. Trai:s Memory Flexibility
Task Commitm. Structures Visualization

MM Placed Non-placed

FIGURE1 Aspects of mathematicaltalent

AsFigure 1 shows,cognitive flexibility was viewed by
the youth displaying high achievement in mathematics
as being the most important, followed by perception of
structures and patterns, the esthetic value and elegance
inherent in a solution, and the ability to visualize
abstract mathematical relations. However,statistically
significant (p < .01) differences in attitudes towards the
importance of the task commitment and memory for
symbols, numbers and principles factors were found
between those in the Hamburg Provision Program
and those not in it. These two factors were viewed as
more important for excelling in mathematical activities
by those not included in the program.

Mathematical Excellence as a Developing State of
Mind

As the above considerations have shown, the various
conceptions of mathematics lead not only to varying
perceptions of what mathematical giftedness indeed
means, but also apparently affects the instructional
methods and contents (Zimmermann, 1992; Wagner &
Zimmermann, 1986), all of which has not been explicitly
reflected in scientific debate thusfar.

Aspects of mathematical giftedness are notin the least
an expression of subjective experience and personal
expectations. Statements on mathematical giftedness
and its structure exhibit commonalities and uniformity
as well as specificity supposedly stemming from differ-
ent philosophies of mathematics (Steen, 1981, 1979)
and being based on the rich variety of aspects within
mathematics (David & Hersh, 1981).
The character of giftedness as being “in process” and

the development of special ability as change in the
internalized structure of a subject has often emerged in
the scientific research (cf. GeuB,1981). From this point
of view, giftedness unfolds along with ongoing work in a
given subject. Abilities are then extended within a dia-
lectical relation between subject and (learning) object,
i.e., between the learner and the subject material. The
conception which sees changes in cognitive structure as
being a result of constant interaction with accumulated
and new experience has been put forward primarily by
Piaget (1970).
Such an interactionistic—-constructivistic perspective

has been emphasized in most recent exchanges on
mathematical giftedness by, among others, Bauersfeld
(1987, 1988). Two fundamental qualities of processes
are mentioned: (1) being able to easily shift from one
subjective reality to another, and (2) being able to easily
form new subjective realities. According to Bauersfeld
(1988), there are six steps within these constructivistic
processes in which categories of metacognitive compet-
encies workedout by Sternberg (1985, 1981) can befilled
in (see Table 4).
An analysis such as this probably comes closer to

the problem-solving process than do ability-oriented
definitions of mathematical giftedness. However,it must
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TABLE3

Aspects of Mathematical Talent

(1) General (unspecified) traits Understanding and empathy 579
Emotionalstability .612
Originality of formulation .605
Sensitivity .604
Originality in connecting ideas and information 585
Unusualsuggestions 572
Fantasy 566
Aesthetic sensibility 570
Rhythmicfeeling 563
Goodverbal expressivenes 523
Willingness to take risks .568
Self-confidence 543
Musicality 522
Perseverancein attaining goals 515

(2) Task commitment Tenacity in problem-solving .763
Task commitment 727
Goal orientation 719
Ambition .702
Constance in mastering tasks .696
Permanentreadinessto learn .605
Ability to concentrate 537

(3) Memory for symbols, numbers, principles For formulae .730
For numbers and symbols .676
For relations .637
For methodsand principles .604
For mathematical proofs 549
Searching out most apparentsolutions 431
Reconstructing learning process .480
Swift and precise calculations .603

(4) Mathematical structures and patterns Flexibility of thought .734
Inversion of thought processes .508
Flexible application of solving principles .384
Generalizing a problem in terms of problem area .346
Trying various approaches to a problem 324
Shift in representationallevel 437

(5) Flexibility in mathematical abilities . Flexibility of thought .734
Inversion of thought processes .508
Flexible application of solving principles 384
Generalizing a problem in terms of problem area 346
Trying various approaches to a problem 324
Shift in representational level 437

(6) Visualization of problemsandrelations Ability to visualize problems .776
Imaginingspatial relations .774
Ability to imagine visually .768
Visualizing abstract relations 138

TABLE 4

Metacognitive Analysis of Progress in Mathematical Activities (Bauersfeld, 1988)

Recognizing problem Activating fitting subjective realities (constructions)
Planning strategies of problem-solving Finding an appropriate initial approach
Selecting steps of action Widerrange of alternatives because of realities created by the subject
Mental representation of the problem Finding a concise, condensed and generalized form of representation
Distributing attention Frequentshifting of perspective and a wider overview of connected subjects

facilitate complex decision making

Monitoring solution-related process Monitoring the informational network at each phase of the process
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be added that mathematical activities of young people
will not always follow this ideal algorithm of thinking
linearly and without fractions in the course of progress
(Zimmermann, 1992).

Programsand Strategies in Nurturing
Mathematically Gifted Students

Educational programsfor the gifted student can, on the
whole, be classified within a two-dimensional system.
One dimension concernsinstructional settings (in-school
settings vs out-of-school settings), and the other con-
cerns the special approach of provision (acceleration
and enrichment). This two-fold formal structure is
complicated by the supplementary factor of grouping
according to either ability or interest. Though both of
these criteria are, in practice, applicable to the same
programin most cases, ability or interest groupings are
of significant importance for placement and selection
when considered separately.

Acce)].2ration can be described as a provisional pro-
cedure which allows highly gifted pupils to cover a
curriculum in a shorter period than would be required
by their peers at a normalclassroom pace. Enrichment
for the highly gifted involves giving them the opportunity
to study in greater depth topics which are (or, possibly,
are not) part of the regular curriculum of their actual
grade.
Enrichment and acceleration are generally seen as

principles in opposition to one another. In contrast,
Stanley (1986, p. 228) has pointed out that “enrichment
must, in the long run, be accelerating, if it is not to be
stultifying. To be really effective, acceleration must be
enriching.” Nevertheless, each program type takesa dif-
ferent biasic standpoint and expresses varying intentions,
as can be seen in two examplesof extracurricular course
prograris—an American one at the Center for Talented
Youth «und one which has been run as the Hamburg
Model i1 Germanysince 1982.
The (Center for Talented Youth (CTY) offers fast-

paced rnathematics classes in intensive 3-week residen-
tial courses during the summer. Students registered for
the Precalculus Mathematics Sequence are given an
Algebra Diagnostic Test in order to place them at an
appropriate instructional starting point. In accordance
with the principles of diagnostic testing followed by
prescribed instruction, the DT—>PI model (Stanley 1991,
1978; Lupkowski et al., 1990), the students’ approach
is tailored to their individual needs. Progress in course
workis paced according to the learners’ specific intellec-
tual talents and motivation.
The rationale of the CTY concept is to support

young mathematically gifted pupils in the swift and
improved mastery of math curricula (and otherscientific
subjects. as well) in a manner which would not otherwise
be possible in most public and private school math
instruction. CTY students use their academic program

coursework for credit or placement purposes at their
local school (Barnett & Corazza, 1993, p. 10).
The underlying philosophy of mathematics of the

Hamburg Model (KieBwetter, 1992, 1988) is basically
different from the rationale of the CTY. As Wagner
and Zimmermann (1986, p. 275) have pointed out,
the emphasis of the Hamburg Provision Program is
on informal mathematics and mathematical ideas rather
than on abstract structures. In this way, “good math-
ematics” is defined by the quality of problem-solving
strategies. In this context, mathematics is seen as an
open process of thought rather than a universe of
fixed products. Therefore, the main educational goalis
exploring mathematics by micro-research processes with
as little guidance as possible. In this view of necessary
mathematical provision, finding and creating problems
are as at least as important as solving them.
The different basic positions of both approachesare

obvious: while the CTY approach intends to speed up
learning with a rather radical form of fast-paced learning
of prescribed instruction aided by skilled mentors, the
Hamburg approachis guided by the central thought of
improving mathematical abilities through working with
relatively complex problems. The conceptualization of
strategy differs from one approach to the other.

Programs in Advanced Mathematics for the Gifted

Programs in advanced mathematics for the mathemati-
cally highly capable and interested can be divided into
several types according to how they are implemented
into either the in-school or out-of-school settings and
according to the dominant didactic ideas underlying

 

In-school-setting
 

— differentiation/specific
classroom activities

— adaptation of curricula
— elective courses
— part-time special classes
— full-time special classes
— special schools
— summerschools

  
  

    

  

   
    
  

  

      

    

    

Acceleration Enrichment   
Out-of-school-setting
 

  

— summer camps

— extracurricular courses

— mentorship, tutoring,

internship
— correspondence study
— mathematical contests   

Exclusive Ability

Grouping

FIGURE2 Strategies for special provision for the math-
ematically gifted
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them (acceleration vs enrichment). A two-dimensional
matrix cannot, of course, account for the wide range of
programsforthe gifted. The sheer numberof programs
meantto provide special measuresfor the highly gifted at
a regional, national and international level would thwart
any effort to ascertain their structure (see Figure 2).

Providing opportunities for the gifted has been estab-
lished in in-school settings as well as in out-of-school
Ones. Programsin both settings follow either a radical
or less accelerated strategy, sometimes with additional
subjects included in the curriculum or an enrichment
type of mathematicalinstruction.

Exclusive grouping is a prerequisite for participation
and include three types of pre-selection: selection with
the use of objective ability tests, placement on the basis
of previous extraordinary achievement in regular class
instruction, and a strong interest in mathematics.
These three criteria are not mutually exclusive and

will often come into play in combination. On the one
hand,interest in mathematical problemsis almost always
related to a higher level of achievement and conception
of oneself as a bright achiever. On the other hand, the
readiness to prove one’s own skills in a talent search
and to take part in a program is, as a rule, coupled
with exceptional interest in mathematics. Grouping
proceduresfollow a four-step strategy (Figure 3).

 

Pre-selection Self-evaluation Special

provision
Teacher program

nomination Self-nomination
Test +~ Observation

working through rm of behaviourShow ofinterest
the preparatory

i . ttendancby parents/pupils material and Attendance

Preparatory evaluating own Assessment

materials abilities Counselling        and referral
 

FIGURE3 Identification by pre-selection, self-evaluation,
testing, and special provision in advanced courses.

A strategy such as this (or very similar to it) is
being followed by various programs which have been
implemented worldwide. A few examples can be given.
The Country Day School in Seattle tests interested

elementary school-age children with very high individual
intelligence test scores (WPPSI or WISC-R), followed
by an interview with the parents and an evaluation of
previous schoolrecords. Selection criteria includes social
skills, emotional stability and intellectual giftedness.
The objective of the program is to support children
in acquiring basic learningskills for their later academic
career (Roedell et al., 1980). Elective and enrichment
coursesare offered on a rotating basis from a curriculum
that includes, for instance, additional laboratory science,
advanced mathematics, robotics and chess.
The North Carolina School of Science and Math-

ematics (Durham)is highly selective in its admissions
policy. Sixteen separate criteria are used to screen
students, including standardized tests, personal recom-
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mendations, writing samples and out-of-class participa-
tion in science fairs (Cox et al., 1986). The teaching
and learning processes include independent studies,
tutorials, projects and a professional research internship
(mentor program). Students get practical experience
underthe guidanceof individuals away from the campus.
For mathematics curricula and courses see Davis and
Frothingham (1985).

Special schools have long been in place at Russian
universities, such as the polytechnical and mathematical
boarding school of the University of Novosibirsk, which
includes a secondary schoollevel comprised of the ninth
and tenth grades. Pupils are chosen based on

a

selection
process of several steps. First the university publishes
mathematical problems requiring mathematical and logi-
cal capability and judgmentin its solution. The most
successful applicants taking part and the winners of
regional Math Olympicsare then invited to a four-week
summer camp. Final admission to the special school
is based on psychological testing which follows the
final exam at the endoftrial classes at the camp. A
similar screening process is employed at the Moscow
Lomonossov University (Hilgendorf, 1987; Kolmogorov
et al., 1985).
An example ofspecial class grouping within the regu-

lar schools can be seen in the former Czechoslovakia.
There are twelve preparatory schools with special math-
ematics classes. In 1969 thefirst courses were introduced
in Prague coveringall four years of high school (grades
9-12). This provisional mode had as its objective the
identification and nurturance of the mathematically
gifted as well as the preparation of the students for
further study in the sciences and engineering. In some
Cases special provision begins with math instruction at
the elementary school level. Standard class instruction
is extended at this level to include new areas such
as permutations (subsets), working with graphs, and
introductory math-based data processing. A similar
concept can be seen at the secondary school level.
Four more school periods a week are devoted to
mathematics, physics and chemistry than in normal
classes. After parents have nominated their children
and the instructor agrees that testing is appropriate,
an entrance examination is administered as a final
requirement.

In the Federal Republic of Germanya similar program
for highly gifted youth beginning in the eleventh
grade (16-year-olds) and most recently starting in
the tenth grade has been established at Jugenddorf-
Christopherusschule in Brunswick, Lower Saxony
(Eichholz, 1990; Hellert, 1990).

Part-time special classes in mathematics offers inten-
sive contact with mathematical problemsin grades 11-13
at Germany’s preparatory Gymnasien. Courseelectives
which allow high school students to determine for
themselves the emphasis of their preparatory studies and
whichlater constitutes the core of what subjects they will
be tested on before graduating, include a special course
in mathematics. A formal screening process does not
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take place. Taking part in such a course is determined
by achizvementin the subject and a strong interest in
mathematics.

In addition to this, there are also study groups
being offered at Germany’s preparatory schools with
voluntary participation. Mathematics topics are covered
which would not ordinarily appear in school curricula.
Teachers of mathematics tend to encourage pupils to
particip:te who they feel would most benefit from
such study groups, yet all those displaying interest
are welcometo take part. It is in this form of special
provision that the fourth element of the pre-selection,
self-eva.uation, testing and special provision paradigm
takes on more significance (see Figure 3).

In England the secondary level curriculum provides
acceler:tion and enrichment opportunities for the gifted
student of mathematics with courses in Additional Math-
ematics and Further Mathematics as well as Mathematics
as an acivanced-level subject. These accelerated courses
contain more advanced material, but also require more
in-depth study of the standard mathematics curriculum
(Marjoram & Nelson, 1985).

Regional centers provide the participant with a wide
variety of opportunities to engage in work beyondthat
offered in school, in many cases in conjunction with
a nearby university (House, 1988). Examples of these
well-organized activities may be seen in the Hamburg
Model for mathematically precocious students, the CTY
approach, the Master Classes of the Royal Institution
and the MEGSSS program (Mathematics Education
for Gifted Secondary School Students). For objective,
organization, and contents, see Kaufman & Rising,
1983).
The Hamburg Model has already been described

above. Admission is restricted to about 20% of the
highest scoring students in the talent searches admin-
istered each year. In 25 weekly sessions held each
year, participants work in small groups on demanding
mathernatical problems(theory of graphs, permutations,
numbeis theory, geometry). Each problem can be pur-
sued further since they are chosento serve as a point of
entry into a problem field. Particular emphasisis given to
devisiny: problem-solving strategies and identifying prob-
lems stemming from the original problem by extension
and formulating these as questions (KieBwetter, 1992;
Zimmermann, 1992; Wagner & Zimmermann, 1986).
Admission to the Center for Talented Youth Summer

Prograin involves a two-step screening process. In the
first stage, seventh graders who are in the top three
percentiles of standard grade-level testing are invited
to apply to the talent search. In the second stage,
they take the Scholastic Aptitude Test (SAT) for high
school students preparing for college. Students with
scores at or above 500 SAT-Math earn admission to
the surmamer programs which offer demanding math-
ematics courses, among them Precalculus, Mathematics
Sequerice, Linear Algebra, History of Number Theory,
Digital Logic and Calculus. Mastery of course material
must t:2 demonstrated by several means, including a

standardized examination (Barnett & Corazza, 1993).
Mathematics Master Classes for Young People held

at the Royal Institution of Great Britain have been
offered since 1981, both in London and in various
other school districts. Over the course of anywhere
from 5-10 Saturdays, 12- to 14-year-olds are given the
opportunity to work on interesting math problemsnot
otherwise handled in normalclass instruction. University
mathematicianslead these sessions and guide the young
people through the day. For objectives, organization
and contents, see Zeemann and Stewart (1985) and
Tammadage and Crank (1983).
Very muchin line with this program is one held in

Hamburgfor 12- to 15-year-olds interested in mathemat-
ics who can take part in studentcircles given every two
weeksby university mathematicians. The Mathematical
Society and the Institute for Continuing Education of
Teachersprovide help in organizing and supporting this
program (Miiller & Sielaff, 1988).
Two other programsshould be cited for their efforts

to provide interested pupils with additional impetus
to explore areas of mathematics outside school. The
Weizman Institute in Israel offers mathematics fans
from the fourth to ninth grade membership in a
nationwide correspondence course called the “Math
by Mail Club”. Those taking part submit answers
which are reviewed, corrected and returned along with
new problems.Participants are later invited to attend a
math activity day including a lecture by a mathematician
(Burg, 1989).
The Mathematics Department of Monash University

in Victoria, Australia publishes Function, a school
mathematics magazine. Its intention is to provide
secondary school math students with demanding mathe-
matical problems. Essentials of the magazineare: valid
and interesting mathematics, high quality exposition,
and access to all. The contents of the magazine include
pure mathematics, statistics, computer science and
applications of mathematics. Matters of special interest
such as computer chess, problems and solutions, and
discussionsalso fall within the scope of the magazine.
It comes outfive times a year (Function, August 1992).

Concluding Remarks

Participation in a special program—whether on the
basis of high test scores in a talent search, exceptional
achievement in the classroom setting or by virtue of
expressing a strong interest in mathematical subjects
and thought process—entails unmistakable prospective
components. As Eccles and her colleagues have shown
in a General Model of Achievement Choice (Eccles,
1985; Eccles & Jacobs, 1986), dynamic processes set
off by challenging activity within a subject can have a
significant bearing on how suchactivity is experienced
and the way ensuing decisions as to career path are
made (for a discussion of related sex differences
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in mathematical achievement, see Wieczerkowski &
Prado, 1992; Wieczerkowski & Jansen, 1990).
Taking part in a special program for the mathe-

matically gifted, and the challenge which normally is
inherent in such participation, causes change not only
in the cognitive structure of knowledge and thought
of the young person, i.e. heightened mathematical
competence, but also induces change in a person’s
non-cognitive structure. Up to the present, only modest
empirical investigation of these dynamics can be found
in studies concerning the effects of such changes.

Concepts of the characteristics and components
of mathematical giftedness mark the beginning and
remain central to any effort to identify and nurture
the mathematically highly able. Not only the selection
process, but also concepts dealing with the form
and content of what optimally should be included
in a program are directly affected by assumptions
made aboutthe structure of mathematical giftedness.
Assumptions which are implicitly presented to school
children assist them in forming their “perception of
mathematics”, their subjective realities, something
which, presumably,later influences their attitude toward
the subject. Special provision for highly able students
of mathematics may, as knowledge and mathematical
competence increases, implicitly induce a continuous
change toward a specific mathematical cast of mind
(Krutetskii, 1976). In most programs,this aspect is not
explicitly considered.
The variety of approaches which can be used

to nurture talent is enormous. The multiplicity of
organizational principles, course content, formal as
well as informal settings, regional and national set-ups
within the gamut of special provision concepts make
clear that there are a large numberof available program
forms. Whenselecting or constructing a program from
such a large variety, one cannot act on the premise of
arriving at the “right” one. It would be more valuable
to make certain that the selected form is viewed by
students as stimulating and effective. Finally, any
strategy aiming to nurture mathematical giftedness
is dependent on the respective instructional objective
and intention of the program. As Gallagher (1985)
pointed out, in reaching certain instructional goals,
any of the approaches eventuatly adopted have their
ownintrinsic value.
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Introduction

The pur}ose of this chapteris to discuss effective strate-
gies and programsfor nurturing those gifted in science
and technology. The basic assumption of this chapteris
that “no single formula can be developed which can be
followed byall schools andall science classes” (Passow,
1957, p. 112). Rather a smorgasbord of educational
opportunities (Stanley, 1979) should be available to
enhance student’s potential for future development in
science. Some items suchasfield trips might be thought
of as appetizers, which might spark an interest in science.
Rigorous content-oriented curriculum such as Advanced
Placement Biology would be the main course for some
students.

Participation in special science summer camps might
be just clesserts that reward dedication throughout the
school year.
The decision regarding which item(s) from a variety of

possible educational opportunities are most appropriate
for a given studentis a complex one which must be based
on the characteristics of the learner (aptitude/achieve-
ment patterns, interests, level of motivation, career
goals, developmental level, and socio-cultural condi-
tions), thie nature of the discipline (content knowledge,
methodological skills, and personal traits needed to be
a skilled practitioner), and the nature of the instruc-
tional option (goals, instructional activities, and staff
competerice).
A brieintroduction to research findings andinsights

from the sociology of science, the psychology of emi-
nence, arid science education providesan orientation for
examinin;; recommendedpractices for nurturingtalents
and gifts in science and technology.

Lessons From the Sociology of Science

The sociology of science providesinsights into socio-cul-
tural factors that influence the development of future
scientists. It also examines the role demands and expec-
tations that are placed onscientists. It also provides
descriptions of various functions in science such the
communication process.
Compelling evidence regarding the origin ofscientific

accomplishmentis provided by Zuckerman (1977) who
examined backgroundvariables of Nobel Laureates and
members of the United States National Academy of
Science. Fifty-five percent of American Nobel Lau-
reates and 47% of members of the National Academy
of Science received graduate degrees from one of
these institutions—Harvard, Columbia, Johns Hopkins,
University of California at Berkeley, and Princeton.
About one-third of these laureates attended one of 20
elite undergraduateinstitutions. After finishing graduate
school, they were mostlikely to pursue post-doctorates
or begin employmentat prestigiousinstitutions. As part
of their scientific training, 52% of American Laureates
and 41%of the 286 Nobelists worldwide between 1901
and 1972 had at least one Nobel Laureate as supervisor
or seniorcollaborator. From these masters they learned
to attempt important problems, to appreciate elegant
solutions, to maintain high standards of performance,
and to work hard to achieve these standards. This
work pattern leads to early publication of significant
research which results in recognition among peers and
academic promotions. It also leads to enhancements
in self-confidence as future scientists learn that they
can compete with the best. Zuckerman’s work clearly
supports the operation of what Merton (1968)hascalled

453



M. C. Pyryt et al.
 

“Matthew Effects,” which are the cumulative benefits
that accrue to those who showinitial advantage.
Garvey (1979) provides a historical account of

research into scientific communication. The major
vehicle scientists use to establishing priority of a
discovery is to publish the results in a refereed journal.
Within each scientific discipline, there is a hierarchy
of prestige among journals. Scientific recognition is
enhanced by publication in prestigious journals. The
likelihood of publication is a function of the quality of
the manuscript, rejection rate of the journal, extent to
which the topic and methodological approach is within
the current mainstream, and the competence of the
referee.

Lessons From the Psychology of Eminence

The psychology of eminence seeks to understand the
personality characteristics, cognitive aptitudes, stages
of the creative process, developmental antecedents,
and environmental interactions that are correlates of
eminence. This literature provides insights regarding
the manner in whichinitial aptitudes and talents are
cultivated to produce outstanding achievement.

Albert (1980) proposed that two transformations are
necessary to achieve eminence. Thefirst transformation
involves channeling intellectual giftedness into creative
giftedness. The second transformation involves channeling
creativeness into the configuration of talent, drive, and
values that it takes to succeed. These transformations
are viewed as occurring as a result of the dynamicinter-
action of early talent recognition, family socialization
experiences and career development experiences. This
interaction is most likely to occur when the particular
talent is of special interest to the family. Irene Juliot-
Curie followed the career path of her parents, Nobelists
Marie and Pierre Curie, and was awarded the Nobel
prize in 1935 for synthesizing radioactive elements.
The Development of Talent Research Project at the

University of Chicago (Bloom, 1985) provides insights
into the socialization factors that occur as an individual
proceeds from initial interest and aptitude through
recognized achievements. Sosniak (1985) described the
pattern developmentof outstanding research neurologists.
Their initial curiosity was actively nurtured by their
parents who provided intellectual stimulation and high
expectations. The parents often purchased equipment
such as science kits or toy microscopes, which were
used by these future scientists to conduct experiments
at home. Asthey grew older, their experiments grew in
complexity. Their commitment to research as a career
wascatalyzed by their introduction to formal researchin
prestigious universities and medical schools. They were
attracted to neurology as an area of study because of
its intellectual challenge, complexity, and importance.
The amountof effort required increased dramatically as
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they progressed from onestageto the next. Thescientific
ethos of dedication, joy of discovery, and scientific
approach was modeled by their major professors.
The research of MacKinnonandassociates at the Uni-

versity of California at Berkeley (Barron, 1963, 1969;
Helson & Crutchfield, 1970; MacKinnon, 1962, 1965,
1975, 1978) providesinsight into the personality character-
istics of eminent individuals. Eminent individuals possess
the unique combination of theoretical and esthetic
values. They are motivated to find elegant solutions
to discovering the truth. They possess ego-strength and
are capable of tolerating ambiguity and disharmonyto a
greater extent than most people. They are curious and
prefer novelty and complexity. Two factors, Adaptive
Autonomy and Assertive Self-Assurance, characterize
their profile on the California Psychological Inventory.
Descriptive adjectives include individualistic, self-reliant,
spontaneous,flexible, assertive, ambitious, competitive,
and self-confident. They rely on intuition. Welsh (1975,
1977) has proposed that two personality dimensions
named origence and intellectence describe the creative
individual. Origence is the preference for open-ended
experiences that allow the individual to structure the
world according to personal principles. Intellectence is
the preference for abstract rather than concrete ideas
and experiences.

Traditionally, the creative process is viewed as involving
four stages: preparation, incubation, illumination, and
verification (Wallas, 1926). Preparation involves directed
conscious involvementin a creative challenge. Incuba-
tion involves a period of inattention to the problem.
After this period of incubation which may last years,
comes illumination. During this stage, the resolution
of the problem comes in a flash of inspiration. The
individual is convinced about the correctnessof an idea.
Verification involves the conscioustesting of the validity
of the illuminating idea. In science, the verification
process may take decades. Autobiographical accounts
of the operation of these stages are provided by Ghiselin
(1952).

Mansfield and Busse (1981) have used accounts of
Johannes Kepler, Marie Curie, Albert Einstein and
James Watson to develop another modelof the creative
process in science. Their model involves the following
steps: selection of the problem, extended effort to
solve the problem,setting constraints on the solution
of the problem, changing the constraints, and veri-
fication and elaboration. Effective problem selection
involves sensitivity to discrepancies between theoretical
predictions and actual observations.It involves choosing
problems that are capable of being solved with the
available instruments, resources, and methods. The
importance of problem-finding has been emphasized
by Getzels and Csikszentmihalyi (1975). Most major
discoveries are the result of extended effort over a
long period of time. During this period, the scientists
develop parametersor “constraints” that limit the scope
of the inquiry. Mansfield and Busse (1981) classified
constraints as empirical, theoretical, or methodological.



Talents/Gifts in Science and Technology
 

Empirical constraints represent the results of previous
experimental work that frame the current investigation.
The paradigms (Kuhn, 1970) or world views including
the the»retical assumptions that scientists adopt in
conducting their research are theoretical constraints.
Method» logical constraints are limits imposed by the
available instruments, research strategies, and data
analysis procedures. Insight that leads to scientific
discovery involves the changing of original constraints.
Once this illumination occurs, the scientist must verify
the new insight and elaborate on the implications of the
discovery. Whereas Einstein took five weeks to develop
the special theory of relativity after his insights into the
meaningcf time and simultaneity, Marie Curie took four
years to isolate radium after tentatively identifying it as a
new eletnent (Mansfield & Busse, 1981).
Althcugh emphasis on stimulating divergent thinking

abilities (Guilford, 1950) is popular in gifted education
programs, perspectives from the psychology of eminence
suggest ‘hat convergent thinking is more importantfor
scientifi: achievement. Mansfield and Busse (1981)
Suggest that scientists use convergent thinking as they
proceed throughthe steps in the creative process. Kuhn
(1963) also described the use of convergent thinking
as scieritists Operate within paradigms. Research by
MacKinnon (1962) indicates that a certain level of
intelligence, typically one standard deviation above
the mean, is necessary for creative achievement. Once
this thre shold is reached, intelligence and creativity are
uncorrei.ated.

Lessons from Science Education

Science education provides insights regarding science
achieverent in terms of curriculum requirements, content
andinstructional practices. The second international study
of science achievementprovides insights regarding the
relationship between curricular requirements in science
and science achievement. Results for meta-analytical
studies provide information regarding the effectiveness
of scienc: curricula and instructional practices for foster-
ing science achievement.

In 1983-1984, the International Association for the
Evaluation of Educational Achievement (IEA) con-
ducted the second international study of science achieve-
ment. As described by Postlethwaite (1991), there
were three subject cohorts involving 260,830 students,
22,612 teachers, and 9578 schools in 23 countries. Results
indicated that national science achievement at age 10
correlated .84 with national science achievement at
age 14. ‘Countries with a lower population growth had
higher achievement. Developing countries had lower
achievenent than industrialized countries. The top 20%
of 14-yeur-olds tended to have similar scores. At the
final graile of the secondary school level, there was a
negative correlation between the percentage of an age
group in school and achievementin science. There was

also a negative correlation between numberof subjects
studied and science achievement.
Keeves (1991) examined the degree of specialization

in science in 10 countries at the secondary level. The
secondary curriculum in science consists of biology,
chemistry, and physics in most countries. Earth science
is taught to some students in Australia, Italy, Japan, and
the United States. Examination of patterns of science
teaching and degree of science achievement indicated
that science achievement was highest for 14-year-olds
whenall fields of science were taught simultaneously
during the lower and middle secondary level. Early
concentration of science content waspredictive of higher
achievementfor the top 5%of students in their last year
of secondary school.

It is possible to synthesize the research literature in
any area by using a technique knownas meta-analysis
(Glass, 1976; Glass, McGaw, & Smith, 1981). This
technique involves calculating an index of effective-
ness known as an effect size (ES) for all studies
in a given area, which meet specified criteria, and
performingstatistical procedures to summarize the effect
size findings and to relate study features with study
outcomes. By convention, effect sizes less than .20
are consideredtrivial; effect sizes between .20 and .50

are considered small; effect sizes between .50 and .80
are considered moderate; and effect sizes greater than
.80 are considered large (Cohen, 1977). The index of
effect size is calculated by subtracting the mean of the
control group from the mean of the experimental group
and dividing that result by the standard deviation of the
control group [ES = (Mean of experimental group —
Mean of control group)/Standard deviation of control
group].

Several meta-analyses have been performedregarding
science curricula and instructional practices in science.
Weinstein, Boulanger, and Walberg (1982) performed a
meta-analysis to summarize research on the effectiveness
of innovative science curriculum at the secondary school
level. They calculated a study weighted mean effect
size of .31 in their research synthesis of 151 outcomes
from 33 studies involving 19,149 junior and senior high
school students from the United States, Great Britain,
and Israel. This result means that students exposed to
an innovative science curriculum such as the Biological
Science Curriculum Study (BSCS) performed about
a third of a standard deviation better than students
exposed to a traditional science curriculum ona variety
of outcome measures. Shymansky, Kyle, and Alport
(1983) synthesized the results of 105 experimentalstud-
ies conducted in the United States contrasting the “new
science curricula” (developed after 1955; emphasizing
the nature, structure, and processesof science; integrat-
ing laboratory and classroom activities; and emphasizing
higher-order thinking skills) with traditional curricula
(developed before 1955; emphasizing factual knowledge of
science; and using laboratory experiences to demonstrate
previously learned factual materials). Elementary, jun-
ior high and senior high school students exposedto the

455



M. C. Pyryt et al.
 

new science curricula outperformed students exposed to
the traditional curricula by an average of .32 standard
deviations on a variety of outcome measures. Willet,
Yamashita, and Anderson (1983) used meta-analysis to
examine instructional systems used in science teaching.
The mean effect size for 341 outcomes in 130 studies
examining the effectiveness of a variety of innovative
teaching strategies was .10. The most successful inno-
vative systems were mastery learning (Carroll, 1963)
and the Personalized System of Instruction (Keller &
Sherman, 1974). Meaneffect sizes for these instructional
systems were .64 and .60 respectively. Wise and Okey
(1983) examined the effectiveness of various teaching
techniques. Students exposed to various techniques in
160 studies scored approximately .34 standard deviations
better on 400 outcome measuresthan students exposed
to traditional techniques.
Although consistently positive and supporting the

beneficial effects of the new science curricula and
inquiry-oriented processes of science teaching, the
results of the various meta-analyses in science education
indicate that modest gains from the 50th to the 63rd
percentile can be made throughthe use of innovativesci-
ence curriculum andinstructional systems andstrategies
in science. Kulik and Kulik (1982) reported an average
effect size of .33 when honors classes were provided
for homogenously-grouped high ability students. Kulik
and Kulik (1984) also conducted a meta-analysis of
studies involving acceleration. The average effect size
for achievement outcomesin the 13 studies comparing
accelerated students with same age controls was .88.
This indicates that the typical accelerated student
scored .88 standard deviation units above the mean
of non-accelerated control students.

Exemplary Models for Developing Scientific Talent

This section introduces a variety of models for nurturing
gifts/talents in science and technology. The models
represent programs judged effective in China, Russia,
Israel and the United States. Identification procedures
and particular type of curricular enhancement vary.
The models are specifically geared to students who
will specialize in science.

Smorgasbord ofAccelerative Opportunities

The smorgasbord of educationally accelerative oppor-
tunities model pioneered by the Study of Mathemati-
cally Precocious Youth (SMPY)at the Johns Hopkins
University provides much evidencefor the effectiveness
of accelerative practices to nurture gifts in science
and technology. SMPY uses a talent search approach
(Stanley, 1976, 1977, 1979; Stanley & Benbow, 1986)
to identify superior mathematical reasoners. Seventh
graders who score at the 97th percentile (national
norms) on a standardized achievementtest are eligible
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to participate in a talent search byregistering to take the
Scholastic Aptitude Tests. SMPY encourages capable
students to take advantage of numerous accelerative
opportunities. Accelerative possibilities are limited only
by the ability and motivation of the identified students.
The more capable and motivated a student is, the more
“radical” the accelerative possibilities. The following
sections will describe some accelerative possibilities
to nurture gifts/talents in science and technology and
supporting evidence.

Early Entrance to College

Early admission to college (two years earlier than
normal) is a possible option for some highly able and
motivated youth. SMPY’sfirst radical accelerant entered
the Johns Hopkins University at age 13 after completing
the eighth grade at a Baltimore City Public School and
completed the requirements for a B.A. degree in quan-
titative studies and an M.S.in engineering specializing in
computerscienceat age 17 years and 10 months(Stanley,
1974). He went on to earn a Ph.D. in computerscience
from Cornell University. Another student entered Johns
Hopkins at age 12 with sophomore standing based
on scores on Advanced Placement Examinations. The
student became the youngest graduate in the history
of Johns Hopkins University earning a B.A. degree
in physics; graduating with general and departmental
honors, sharing the Donald E. Kerr Memorial Award
as outstanding Bachelor’s recipient in physics, winning
a Churchill scholarship to study biophysics at Cambridge
University for a year, and winning a three-year fellow-
ship from the National Science Foundation to pursue a
Ph.D. degree at the California Institute of Technology
after returning from England (Stanley, 1983). Favorable
evidence regarding the progress of radical accelerants
has been provided by Brody, Assouline, and Stanley
(1990), Stanley (1985a,b), Stanley and Benbow (1983),
and Stanley and McGill (1986). Students who enter
college 2-5 years earlier than normal make goodgrades,
graduate promptly, and win academic honors. Stanley
and McGill (1986) performed a canonical correlation
relating demographic variables (age, gender, SMPY
affiliation, credits at college entrance, attendance at
private high schools, oriental parentage) and indices
of college performance (age at graduation, number of
credits earned, simultaneously earning Bachelor’s and
Master’s degrees, percentage of time on the Dean’s
List, cumulative GPA, honors at graduation) for 25
students who entered the Johns Hopkins University
2-5 years earlier than usual. They reported canonical
correlations of .87 and .78 between composites of the
two sets. Examination of canonical variate weights indi-
cated that SMPYaffiliation, credits at college entrance

and attendance at private schools were mostrelated to

honorsat graduation, cumulative Grade Point Average,

age at graduation, and numberofcredits earned. Brody,
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Assouline, and Stanley (1990) expanded the study of
Stanley and McGill (1986) to include 65 students,
who entered Johns Hopkins between the ages of 13
years 8 months and 17 years 7 months. Many of
these students entered with credits earned through
the Advanced Placement Program or throughpart-time
college courses. Five entered with enough credit to
be awarded sophomore standing. Of the 65 entrants,
54 remained and graduated in four years or less.
Three additional students remained andalso graduated.
Compared to samples of non-accelerants, accelerants
were more likely to simultaneously earn Bachelor’s and
Master’: degrees, win general honors and departmental
honors at graduation, and be elected to honorsocieties
such as Phi Beta Kappa or Tau Beta Pi, the national
engineering honorsociety.

Part-Time College Courses

Another accelerative opportunity is taking college
courses during the summer, in the evening, or on

releasec| time from high school. This option permits
students to have the intellectual stimulation of college
teachersandstill participate in social and athletic events
with age: peers. Solano and George (1976) reported that
131 precollege youths had earned an overall grade point
average df 3.59 on a 4-point scale after taking 277 college
courses. The majority of these courses were in the areas
of math:matics and the natural sciences.

Correspondence Courses

Taking « ollege correspondence courses provides another
opportunity to accelerate one’s progress. Althoughthis
option tnay be extremely viable for rural youths with
limited .ccess to college facilities, it is less preferable
than pzrt-time college study (Stanley, 1978a). Lack
of feedsack on assignments is a constant frustration.
This approach requires muchself-discipline on the part
of the student. Still for students from rural areas,
correspondence courses might be the only reasonable
option for ensuring content-rich courseworkin science.

Advanced Placement

Earning, credit by examination is an extremely viable
way to accelerate one’s progress in science and tech-
nology. One example of this approach is the Advanced
Placement (AP) Program administered by the College
Entrance Examination Board (Hanson, 1980). These
examinations are scored on a 5-point scale. Students
earn co. lege credit by receiving a specified score on
an Advanced Placement examination. Each college
and university has its own policies regarding scores

needed on AP exams to earn college credit and the
amount of credit awarded. A grade of “3” (qualified)
or higher will lead to the granting of credit at most
institutions of higher education. Typically, selective
universities require a grade of “4” (well-qualified) or
“5” (extremely well-qualified) for the awardingofcredit.
Currently, there are 29 examinations in 16 fields. In
the area of science, there are examinations in general
biology, general chemistry, physics, physics/mechanics,
and physics/electricity and magnetism. In technology,
there are two computer science examinations. In 1991,
359,122 high school students representing 65 coun-

tries took 535,191 AP examinations. About 15% of
the examinations taken in 1991 were in the sciences.
Grades of 3 or higher were made on 64% of the
examinations in science and 64% of the examinations
overall (Advanced Placement Program, 1991). About
1200 colleges and universities award sophomorestanding
to students whoearn satisfactory examination scores on
enough(typically 3) AP examinations. Thereis a fee for
taking AP examinations. Since tuition at elite American
universities is steadily approaching U.S. $20,000 a year,
the ability to pass several AP examinations results in
significant financial benefits for the student.
The Advanced Placement Program distributes course

descriptions detailing the content that will be assessed
on the AP examinations. Nearly 10,000 high schools
offer Advanced Placement courses that address content
assessed on the AP examinations. The Advanced Place-
ment Program also provides assistance to universities
offering AP SummerTeachingInstitutes, which prepare
secondary school teachers to instruct a specific AP
course.

Longitudinal studies have shown that AP students are
more likely than non-APstudents to select an academic
or scientific career, graduate early, and apply to selective
colleges (Advanced Placement Program, 1991). Brody,
Assouline, and Stanley (1990) reported that the number
of Advanced Placementcredits was the only statistically
significant predictor of first semester GPA, cumulative
GPA,percentage of semesters on the Dean’s List, and
honors at graduation in their study of early entrants at
Johns Hopkins.

Fast-Paced Courses

SMPY has pioneered the use of fast-paced classes in
mathematics (Bartkovich & George, 1979; George &
Denham, 1976; Stanley, 1976) and science (Lynch,
1990; Mezynski, Stanley, & McCoart, 1983; Stanley &
Stanley, 1986). In these classes, students learn content
far morerapidly thanin traditionally-paced approaches.

Stanley and Stanley (1986) described the application
of the fast-paced class approach in science instruction
implemented in 1982. Intellectually able students ages
11-15 learned the equivalent of a year of high school
biology or a year of high school chemistry during an
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intense three-week summerinstitute. Four students
learned both subjects in six weeks. To beeligible for
this special experience, students were required to score
at least 500 on the mathematics section of the Scholastic
Aptitude Test (SAT) andat least 930 on the combined
mathematics and verbalsections of the SAT before age
13. They also chose to take the particular course which
wasoffered as part of a summerresidential institute on a
college campus. The biology class met approximately 5.5
hours a day,including laboratoryinstruction for 15 days.
Pretesting of students, who had not taken a course called
biology, on the biology achievement test developed
by the College Entrance Examination Board (CEEB)
indicated that the 25 students in the class earned scores
ranging from 420 (14th percentile of national norms) to
690 (89th percentile). The median score of 560 wasat
the 52nd percentile. At the end of the three-week course,
which was taught by a well-qualified and enthusiastic
instructor, knowledgeable about biology content at
both high school and college levels, students were
administered an alternate form of the CEEB’s biol-
ogy achievement test. Scores ranged from 590 (61st
percentile of national norms) to 800 (the maximum
possible score). The median score of 727 was at the
95th percentile on national norms. Since the norm group
is composed of college-bound high school juniors and
seniors whochooseto take a particular achievementtest
as part of their application to colleges and universities,
the achievementof these 11—15-year-olds is outstanding.
The initial chemistry course also produced outstanding
achievement, a median score of 743 (95th percentile)
on the CEEB chemistry achievement test for the 13
students enrolled in the course. This initial success led to
the developmentof a three-week physics course. Lynch
(1990) presented results from fast-paced science classes
conducted between 1982 and 1987. Meanpost-test scores
on CEEB achievementtests were 627 for 353 students
in biology, 630 for 339 students in chemistry, and
644 for 213 students in physics. These average scores
represent the 73rd, 67th, and 70th percentilesin biology,
chemistry, and physics respectively.

Fast-paced classes can be geared to AP exams
(Mezynski, Stanley, & McCoart, 1983). SMPY imple-
mented courses in physics and chemistry which were
taught by college professors to students aged 12-17.
These courses met once-a-week for 2.5-3.0 hours
throughout the 1979-1980 academic year. Ten students,
from a starting group of 13, completed the physics
course. Seven of these students earned a grade of 3
or higher on both the mechanics and electricity and
magnetism sections of the AP Physics:C examination.
Three students earned a grade of 2 on both sectionsof the
APPhysics:C examination. Further analysis indicated that
a strong calculus background wasessential to performance
in Advanced Placement Physics. Eighteen students,
from a starting group of 22, completed the chemistry
course. Twelve of the fourteen who took the AP
Chemistry examination earned a grade of “3”or higher.
Homework performance, in-class test scores, and AP
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practice test scores were predictive of performance on
the Advanced Placement examination.

DT-PI

SMPYhasalso pioneered the Diagnostic Testing-Pre-
scriptive Instruction (DT-PI) approach to accelerate
students (Stanley, 1978b). This instructional approach,
which can beused in both individual and groupsettings,
involves using standardized tests, analysis of items missed
on a given test to determine needs, designing and
implementing an instructional program to address these
needs, retesting on a parallel form of the initial test to
determine mastery, and proceeding to the next content
level using the same approach (Benbow, 1986). In the
biology class described by Stanley and Stanley (1986)
an item analysis of the CEEB biology achievement
test, administered as a pretest, indicated that students
performed well on items involving reasoning skill and
poorly on items involving technical knowledge.
Both the fast-paced and DT-PI approaches permit a

student to accelerate in specific subject areas. These
strategies permit individuals to accelerate in those areas
where they most need to be accelerated.

Impact ofSMPY

Benbow, Perkins and Stanley (1983) reported that
participants in SMPY’sfirst two fast-paced mathematics
classes scored significantly higher in the mathemat-
ics portion of the Scholastic Aptitude Tests (SAT-
M), expressed greater interest in mathematics and
science, and accelerated their education much more
than nonparticipants.
Brody and Benbow (1987) examined the effectiveness

of the smorgasbord of the educationally accelerative
opportunities model. Students who madeuseof accel-
erative options had higher college GPAs, won more
honors, attended moreselective colleges, and had higher
career aspirations than students who decidedagainst
making useof these accelerative options.
The SMPY model has been replicated throughout

the United States. Other universities operating projects
based on the SMPY model include: the University of
Washington, Northwestern University, Duke Univer-
sity, Arizona State University, University of Denver,
Iowa State University, the University of North Texas,
Purdue University, Sacramento State University, and
the University of Wisconsin in Eau Claire (Stanley,
199la). The SMPY model has also been successfully
implemented in China (Stanley, Huang, & Zhu, 1986).
Since the introduction of the SMPY approachin Tianjin
is an integral part of curricular experimentation at the
Tianjin Mathematics Spare Time School (TMSTS),
discussion of this international replication of the SMPY
model will be incorporated in the description of the
TMSTS.
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Specialized Program Models

There are various models throughout the world of
specialized schools for students who show promise
for achievements in science and technology. Models
differ primarily in the initial age at entry, length of
experience, degree of acceleration permitted, and the
amount of university-level experiences provided. Entry
to selective residential programsis typically based on
either »erformance in competitions such as a regional
or national scientific olympiads or through rigorous
examinations. This section will describe some of the
most notable residential programs.

Specialized Systems in the Commonwealth of
Independent States Phystech

After initial industrialization and World WarII, the
U.S.S.R. entered a period of confrontation with the
develoj;ed countries. The cold war era set in. This
period in modern history saw the accumulation of
huge resources by nations for rapid implementation of
large-scale military research and developmentprograms.
These programs required large numbersof gifted special-
ists expert in natural sciences and high technologies.
The Soviet Union developed an extensive and suffi-
ciently effective system of selection and training of
the gifted in those specified fields which is referred
to as the “phystech” system after the Institute of
Physics and Technology where it was originally applied
on a large scale in the 1950s to ensure continuous
training of thousands of highly qualified researchers
and erigineers. It has since been regarded as one
of the basic systems and used in many of the best
institutions of higher education in engineering and
natural sciences of the Commonwealth of Independent
States (CIS). The essence of the system consists in
the closest possible cooperation between an education
institution and a large research and developmentfirm
designed to prepare gifted students for employmentin
the firm. This expedites the training process and ensures
conformity of the graduate’s qualifications to the job
requirements. The search for youngtalents in the system
begins ‘with correspondence involving students of the
last twe forms of secondary school (16—17-year-olds).
In this period students are offered through the media
various challenging problemsin physics, chemistry, and
mathematics. Those submitting solutions are invited to
correspondwith the base institution of higher education
(IHE). Students are sent various manuals supplementing
school courses andsets of stimulating problemsof a more
advancid level. Solutions mailed by the students are
evaluated and returned with necessary comments. After
one or two years of correspondence the best students
receive personal invitations to apply for admission to
the IHE..
After difficult entrance examinations students are

provided in-depth fundamental education in all basic

subjects. It should be noted that the core of the faculty
is composed of specialists working on the leading edge
of science and technology at the research centers and
companies which will eventually provide employment
to the graduates. The work load reaches 50 hours a
week, and there are up to 15 graded and pass-fail
examinations at the end of each half-year term. This
intensive theoretical introduction to the speciality is
followed in the fourth andfifth years by active training
in experimentation techniques at research laboratories
of companiesserving as training bases for the relevant
IHE departments. This enables students to experience
and masterthe state-of-the-art methods. Their diploma
theses are typical results of full-fledged research and
design work which are published in specialized period-
icals and applied in industry.

Siberian System

The Siberian education system for the gifted originated
in the early 1960s. It covers a longer period yet is no
less intensive than the one described above.It is also

widely used at present. The establishmentof this system
resulted from the implementation of a national program
for the construction of major research centers in newly
developed regions of Russia where no advancedresearch
and development had previously been performed. These
newscience and technology centers required particularly
highly qualified specialists who, as well as taking part in
the work of research teamsonspecified projects, could
open up new directions in science and technology. The
Siberian system owes its name to the fact that it was
originally applied at the university and the boarding
school for gifted children in the well-known Novosibirsk
Research Center. The Siberian system was developed
to enhancethescientifically gifted student’s knowledge
of scientific methodology and structural relationships
among the fundamentallawsof nature andsociety.
The Siberian system begins close monitoring and

support of the gifted from the age of 14-15. Full-time
specialized education provides them with the basic
methodological and systemic knowledge prior to entry
into an IHE. In the Siberian system interaction with
the gifted starts not through correspondence, but with
selection of gifted children from all over the Asian part
of Russia and their enrolmentin special boarding schools
for full-time education with special curricula. The work
with gifted students is continued after completion of
school and after graduation from the IHE.

Selection is performed in three stages through an
olympic system whereby the winners of the preceding
Stage are admitted to the next one. Thefirst stage is
administered by correspondence; the other two require
personal attendance. Tests are given and controlled by
special teams of teachers and researchers. At thefirst
two stages the emphasis is on knowledgeandability to
find solutions in unconventional situations. The third
stage tests the capacity for learning and self-education.
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Following selection children go to a specialized school
for one or two years andlive in students’ hostels away
from their families. The school focuses on in-depth study
of physics, chemistry, biology as well as mathematics.
After successful completion of coursework, students
usually go on to Novosibirsk University, although they
are well equipped to enter any other university in the
country. These are usually the most capable students,
though at this point other gifted Siberian school leavers
join the system, including those who have prepared on
their own and successfully passed the difficult entrance
tests of the university. The university education stage
of the Siberian system is similar to the “phystech”
system. Also, in the first three years at the University,
undergraduate students are offered basic education in
advanced curricula. In the last two years students
engage in real research in institutes located in the
vicinity. After graduation, it is the academic research
institutes that run the next stage of training and selection
of talent amongresearcherson probation. The probation
program is open to the best university graduates who
should prove their ability over a two-year period work-
ing as a laboratory researcher on a provisional basis.
Following successful probation, students are admitted
to permanentresearchstaff or to a post-graduate school
where they work on their doctorate thesis for three or
four years. Successful defence of the thesis completes
the process of training.
The system’sfull cycle lasts 11-13 years and involves

gifted individuals as secondary school students, under-
graduates and researchers over the age span from 15
to 27 years. In this process a trainee is required to take
over 120 graded examinations and about 200 pass—fail
examinations, a total of over 320 tests. All these barriers
have to be cleared without major setbacks which may
be caused, among other reasons, by troubles in private
life.
The Siberian system of selection and training of

gifted persons was designed to provide the education
of talented scientists from the local population to work in
the rapidly growing research centers of Siberia. Approxi-
mately 5000 of the 6000 researchers at Novosibirsk
Research Center are graduates of the Siberian system.
They command an incontestably dominant position in
all research institutes and to a great extent determine
the level of intellectual potential of the Siberian branch
of the Russian AcademyofSciences.
A few years after the successful start of both systems

under discussion, some negative aspects began to sur-
face. Both systems of gifted education discussed above
were conceived and developed in response to state
needs. Like many other undertakings in the Soviet
Union, these systems were on a large scale and of
an equalizing industrial nature. Indeed, one cannot
expect an individual approach to gifted children when
the Siberian system in 30 years of operation has trained
about 20,000 highly qualified specialists. This and other
facts of disregard of the individuality of humantalent
in general and of intellectual property in particular
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have by now produced consequences affecting both
the destinies of Russian talents in the world science and
technology and the international socio-economic and
political situation. The grave situation regarding talents
which has occurred in Russia highlights the general
condition of the gifted taking shape in the world.

Whena gifted person cannot adaptandfulfil him/her-
self in the social environment, the cause can beinter-
preted in two ways: either the talent has been unable
to conform to the society’s requirements or the society
has rejected the talent. The main cause which has turned
the Siberian gifted education system into its opposite
has been precisely the gap between thelofty principles
of intellectual endeavor built into the system and the
pragmatic principles of socio-economic organization of
real research institutions which employedthetalents. It
is this factor that largely accounts for the recent phenom-
enon which has beencalled the “intellectual Chernobyl”
because of the massive migration of Siberian system
graduates to other regions of Russia or abroad. There
has also been an exodus from research to commercial
and financial institutions. The only meaningful solution
for this problem lies in the design and developmentof
an appropriate infrastructure for effective fulfilment of
the scientifically gifted students’ potential. The main
objective in the creation of this new infrastructure is
provision of favorable conditions for the production
and use of intellectual property by its authors. The
next section contains a discussion of specific examples
of the development of an infrastructure that provides
a harmonious combination of such different entities as
the needs of contemporary society andthescientifically
talented individual.

MISIN System

In an effort to solve the specified problem, a new system
was developed envisaging compensation of defects of the
systems existing in the CIS by meansof special programs
geared to socialization of the gifted. The system is com-
posed of a numberofinterrelated programsdesigned for
the gifted aged from 9-11 to 35-40. It contains three
phases to accommodate needs before, during andafter
the higher education level. The socialization of the gifted
at each stage is conducted both through developmentof
their world outlook and creation of certain institutional
and economic infrastructures where the gifted could
learn and workeffectively. In particular, for the gifted
at ages 9-12, this includes the setting up of “Islands
of the Future” exhibitions containing scientific strands
illustrating, in an entertaining form, the principal laws
and phenomena of nature. The objective of “immer-
sion” of the gifted in such exhibitions consists in early
vocational orientation and easing their adaptation to the
material components of their future environment which
are widely representedat the exhibition. This program is
particularly relevant to the education of gifted children
in developing countries.
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Forgifted students aged 15-18, a creative environmentis
provided in the form of science camps. These camps are
resideritial and permit association with gifted children
from cher countries during short visiting sessions. In
these «amps, teenagers experience all the stages of
research and gain a better understanding of creative
work organization. For gifted undergraduate students
the “phystech” system is supplemented with visiting
sessions and courses of lectures like “Introduction to
the career path of the Siberian talent” given and
discussed with a view to promoting self-awareness.
Finally, in the post-graduate period effective activities
of gifted specialists are arranged through their active
involvementin the developmentoflarge infrastructural
units in the form of research and developmentincubators
designed for “hatching” their intellectual products for
comme:cial application. Continuous nurturing of the
fragile sprouts of scientifically talented students and
their creative products is necessary to producefruitful
realization for the benefit of the society.
At present a practical experiment is under way in

Siberia to create a specialized zone for the support of
intellectual activities, the MISIN (MISsionary INtellect).
The zone is being developed on an area of 400 hectares,
four kilometres from the Novosibirsk Research Center.
It will include a research and developmentincubator,
a missionary center, a pilot production area, a science
camp for teenagers, a science and technologycenterfor
children, and other relevant units. With the support
of the regional and federal government, the zone will
provide a positive environment for authors working
with their intellectual property. The zone is set up
as a prototype for subsequent replication in other
regions of Russia (subject to the success of the pilot
zone). ‘The experiment is expected to be instrumental
in the «levelopment of a moreefficient system for the
gifted, primarily through their better integration into
society. The project has the backing of the regional and
Russian governmentasit offers a clue to the solution of
a numbr of other social and economic problems whose
significance transcendsthe zoneitself.

Youth ‘lass of China Science and Technology
Univeriity

During the Chinese cultural revolution (1966-1976),
educaticon in China was disrupted and ruinedfor years.
In 1974, Professor T. D. Lee, a physics Nobel Laureate,
made the suggestion that scientists can be cultivated in
the samewayasartists and athletes. Manyintellectuals
concern:d about China’s prospects accepted Professor
Lee’s thesis. The central government, Academyof Sci-
ence, arid the China Science and Technology University
proposeestablishing special classes for the precocious.
The faculty looked for precocious youth all over the
nation b.sed on hints from recommendation letters, and
after a strict test, the first group of 21 youths wasselected

for the class on September 8, 1978. In 14 years, the

youth class of the university has admitted a total of 519
students at an average age of 15. The youngest student
admitted was only 11. Students live together for the
first three years of a five-year program, with counselors
taking care of their living arrangements. They have no
major and mainly study general requirements, until the
last two years when they join various departments in
accordancewith interest and major. Seventy percent of
the 347 studentsin thefirst ten youth classes at the China
Science and Technology University have been admitted
as graduate students in China and abroad. Two hundred
individuals are working for their Ph.D.s abroad. About
40 have already earned their Ph.D. degree. Notable
accomplishments among membersin this group include:
being China’s youngestcollege studentat age 11, young-
est graduate studentat age 15, Assistant Professorat age
19, Ph.D. at 23 and Associate Professor at 26. In short,

the youth class of the China Science and Technology
University has becomea nationally and internationally
attractive base for nurturing precocious youthsin science
and technology (USTC Admissions Office Youth Class
Section, 1992).
Owing to the success of this group and the need

for development, other top universities have followed
suit. Starting in 1985, Beijing University, Qing Hua
University, Jiao Tong University (Shanghai), Fu Dan
University and Nanjing University succeededin setting
up youth classes, with differences both in admission
and organization. Generally speaking, they are not
distinctive as the youth class of China Science and
Technology University. Most of them maintain only
one year’s collective life and then students have to
join their own departments in the second year. These
youthful college students, as a whole, are preeminent
learners of science and technology. They are able to
graduate from college with distinction except for a
very few who haveinitial difficulties adjusting to the
university environment.

In conjunction with the college youth class, key high
schools of some provinces and cities have founded a
“youth preparatoryclass”or “extraordinaryclass”. High
schools such as Beijing No. 8 High School, the Affiliated
High School of Shanghai Teacher’s University, Tianjin
Yao Hua High School, the Affiliated High School of
Nanjing Teacher’s University, Suzhou High School and
Wuxi No. 1 High Schoolall have set up this kind of
youth class. Despite different names for these classes,
they all have the same objective, thatis to help the gifted
accelerate their academic program by taking 4—5 years
to complete a 6-year high school curriculum and some
college level courses and pave the students’ way to the
university. Most of them who were 2-3 years younger
than the regular students not only earned outstanding
scores in all national uniform examinations for high
school, but also did extremely well after entering top
universities in China. Their majors spread all over
the areas of science and technology, especially those
most closely related to mathematics, such as physics,
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chemistry, computer science, biophysics, astronomy,
meteorology, statistics, and engineering.

Following the profound changes after the decade of
openness and reforms in the 1980s in the People’s
Republic of China, the feeling of a severe lack of
qualified personnel has lessened. Some youth classes
in colleges have been replaced by so-called “intensified
classes”, which mingle talented students regardless of
age. Nevertheless, the realization of the great national
goal of modernization in 2000 will not be changed.
The required scientists and technicians will hopefully
be produced from the young generation of precocious
youths.

National School ofMathematics and Science

Late in 1986, a National School of Mathematics and
Science was founded in Beijing. The mission of the
school is to foster students with exceptional talents in
mathematics and science by preparation for the highest
level high school student competitions: the International
Mathematics Olympiad (IMO), the International Phys-
ics Olympiad (IPHO), and the International Chemistry
Olympiad (ICHO). Each October, the junior winners of
national high school mathematics, physics, and chemistry
competitions are invited to take entrance examinations
for attendance at this special school. Sixty students
have been admitted to the mathematics class, and
30 each to the physics and chemistry classes of the
school respectively. These classes, taught by noted
mathematicians, physicists, and chemists, and affiliated
with some top universities in Beijing, become the
main resource of the Chinese teams and create a
reserve pool for the next international competitions.
Students from this school have occupied a large pro-
portion in each year’s National Mathematical/Physi-
cal/Chemical Olympiad programs. The Chinese teams
have distinguished records in previous IMO, IPHO,
and ICHO (Chinese Mathematical Society, 1986-1991;
Chinese Physical Society, 1986-1991; Chinese Chemical
Society, 1986-1991).

In connection with this program, the Chinese
Mathematics Olympics Committee has sponsored the
Math Winter Camp (MWC) for the winners of the
National High School Mathematics Competition each
year since 1986. The first annual MWC was held in
January 1986 at the Nankai Institute of Mathematics,
Nankai University, Tianjin (Hou, 1986). It was a
meaningful start because six members of the Chinese
IMO Team which ranked in fourth place on its debut
in 1986 were all membersof this MWC.Theseintensive
one-week MWCs,which allow students to meet and be
recognized by their peers, provide not only the national
coacheswith an opportunity to choose the candidatesfor
the National Math Olympic Program for IMO, through
a two-day examination, but also gives the scientists
an opportunity to recruit these youths for subsequent
graduate study. The top twenty at the MWC are
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qualified to attend the National Mathematics Olympic
Program. After four monthstraining the Chinese IMO
Team is determined on the basis of a series of tests
given at NMOPand the recommendations of coaches
(Zhang, 1987).
The camps and Olympiad programssponsored by the

Chinese Physics Society and the Chinese Chemistry
Society have provided those students whoare talented
in science and technology with efficient and competitive
learning opportunities. Provided with sound knowledge
of basic theories and creative laboratory capabilities,
numerousscientifically-talented students have emerged.
Participants from these Olympiad camps and programs
have won medals in International Physical Science
Olympiads and International Chemistry Olympiads for
several years.

North American Applications

Stanley (1987) advocated the establishmentof three-year
state residential high schools for science and mathemat-
ics for all states having at least 300 National Merit
semi-finalists each year. These schools would identify
students for acceptance after the eighth grade in terms of
established minimum scoreson the Scholastic Aptitude
Test, performance on measures of nonverbal reasoning
ability, mechanical comprehension,spatial visualization,
and knowledge of science and mathematics, demonstrated
interest through participation in science fairs and con-
tests, and recommendationsby science and mathematics
teacher. Faculty qualifications would include at least a
Master’s degree, preferably a doctorate, in the subject
area taught and successful experience as Advanced
Placement teachers. The goal of the curriculum would
be to facilitate successful performance on the Advanced
Placement examinations in biology, chemistry, physics,
computerscience, and calculus. If located on or near a
college campus,it would be possible for students to take
college level courses. The combination of AP credits
and college credits would hasten college graduation
and commencementof graduate study. Participation in
prestigious contests such as the Westinghouse Science
Talent Search would be strongly encouraged. Some
of Stanley’s (1987) vision has been realized with the
establishment of the Texas Academy of Mathematics
and Science (TAMS).

Stanley (1991b) described the organization of the
Texas Academy of Mathematics and Science, which is
located on the campusof the University of North Texas
in Denton, Texas. Students enter TAMSas eleventh
graders, taking regular college courses. To earn a high
school diploma from TAMS,students are required to
complete at least 57 semester hours consisting of two
semesters each of biology, chemistry, physics, and
calculus; 24 semester hours of English, humanities,
and social science; and additional electives. Minimum
entrance requirements are scores of at least 550 on the
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mathematics sections of the Scholastic Aptitude Test and
combinedscoresof at least 1000 on the mathematics and
verbal sections of the SAT. The SAT performance of
student: is substantially higher. The entering class of
1990 had average SAT-M scores of 660 and average
combined mathematics and verbal scores of 1205. Stu-
dents who complete TAMScan matriculate as juniors at
the University of Texas, otherinstitutions of higher edu-
cation in Texas, or selective universities throughout the
United tates. Stanley (1991b) reported that 48%of the
enterin;class of 1989 made the dean’slist in theirfirst
semester, having a cumulative GPA ofat least 3.5 on a
4.0 grade scale. The TAMS modelis cost-effective since
the use of college professors and university facilities
spares the typical capital expenses of school buildings
with science laboratories and dormitories as well as
personnel expenses. The residential aspect of TAMS
promotes social and emotional maturation.

Anotlier model for state-wide residential high schoolsis
the North Carolina School for Science and Mathematics
(NCSSM{), which also enrols eleventh and twelfth grad-
ers (Eillber, 1987; Eilber & Warshaw, 1988). Established
in 1980 as the first statewide school for students with
ability and interest in math and science, the NCSSM
is located on a 27-acre campus in Durham, North
Carolin:. In 1987, 475 students representing 89 of
North Carolina’s 100 counties were enrolled. Admission
is deternined through a two-step process. The first step
involves rating a selection portfolio consisting of scores
on the n:athematics and verbalsections of the SAT taken
in tenth grade, scores on a nonverbaltest of critical
thinking, grades in math and science in grades 9 and
10, ratings on a teacher checklist, student essays, and
recommendations. The second step involves selecting
students based on interviews conducted with applicants
having promising selection portfolios. At NCSSM,there
are 20 sossible courses in mathematics and computer
science, 16 courses in biology, 8 courses in chemis-
try, anc 8 courses in physics. Student requirements
include: at least one course in biology, chemistry and
physics; two years of English courses which emphasize
writing; choice of Spanish, French, German, Russian,
Latin, or Chinese as foreign language; and American
history. Courses in social science, music, visual arts, and
interdis: iplinary coursesserveas electives. Although the
content is advanced, the courses are not designed to

prepare students to successfully take Advanced Place-
ment ex. iminations. Students are given opportunities to
conduct research at NCSSM facilities or participate in
year-long mentorships with researchers and professionals
in the Dourham—Raleigh—Chapel Hill area known as the
Research Triangle. Students are required to perform
three hours of work service each week during their
stay at NCSSM and 60 hours of community service
work in their home communities during the summer
following their junior year. As part of its public service
role, the NCSSM offers workshops each summerfor
seconda’y teachers in science and mathematics and
coordin:.tes summer research and laboratory-oriented

coursesheld for eleventh and twelfth graders throughout
the state of North Carolina. Initial outcomestatistics
have been positive. About two-thirds of the graduates
enter universities in North Carolina and about one-third
enter other selective universities. A follow-up of the
graduating class of 1986 indicated that most (80%) were
pursuing a career in science or mathematics.

Non-residential specialized high schools for the scien-
tifically gifted can be successfully implemented in large
urban centers. For over 50 years, the Bronx High School
of Science (BHSS) has been nurturingthescientific gifts
and talents of students in New York City (Taffel, 1987;

Kopelman, Galasso, & Schmuckler, 1988). The selection
of 1000 grade 9 students from 4000 applicants is solely
based on performance onan entrance examination, con-
sisting of language aptitude and mathematics aptitude
and reasoning. (Recently, the school hasinstituted a
special program to admit minority and disadvantaged
students, based on examination performance, feeder
school nomination, and completion of an intensive
summer program in English and mathematics.) Core
curricular requirements include: four years of English,
four years of social studies, four years of science
including biology, chemistry, and physics, three years
of a foreign language, three years of mathematics, one
year of mechanical drawing, one-half year of shop
experience. There are also required courses in computer
literacy, music, art, health education and hygiene. Two
advanced electives from among courses on science,
mathematics, computer science, and advancedscientific
laboratory techniques.
A unique aspect of the BHSSscience curriculum is

the use of block scheduling, whereby students have two
consecutive science periods each day. This permits more
intensive exposure to scientific content and integration
of classroom discussions and laboratory experiences.
Students are encouraged to do independent research
in mathematics and science. The choice of research
problems are outgrowths of the curriculum. Students
are guided bythe teaching staff at Bronx High School
of Science and volunteer scientists from universities,
laboratories, hospitals, museums, zoos, and botanical
gardens in New York City. Students are expected to
communicate the results of their research by writing
research reports and submitting them to various com-
petitions such as the New York City and New York
State Science Fairs, and the Westinghouse Science
Talent Search. The school also produces annualjournals
highlighting the best research in mathematics, biology,
and physical sciences.
Data reported by Brandwein (1992) indicates that as

of 1988 the number of finalists in the Westinghouse
Talent Search from the Bronx High School of Science
(106) was more than double every other high schoolin
the United States with one exception, Stuyvesant High
School, another specialized school in New York City,
which had 63 finalists. Over a 50-year period, about 65%
of the graduates of the Bronx High School of Science
have becomescientists.

463



M. C. Pyryt et al.
 

Extra-CurricularSchools inMathematicsandScience

Recently, mathematics spare-time schools have been
springing up throughout China. From the early 1980s,
many Chinese educators have recognized the importance
of mathematics education as the meeting ground of tech-
nology and education working to foster the economic
reforms and openness policies of the Chinese govern-
ment. In light of China’s unique historical situation,
educators are now acting decisively to identify and
develop precocious youth in order to make up for the
wasted decades of Chinese education during the 1960s
and early 1970s. In order to achieve these objectives,
many mathematical cram schools have been founded
throughout the country. The competitive spirit among
these schools producesthe desirable effect of placing the
most emphasis on the individual student’s needs rather
than oninstitutional needsorgoals.
Models for mathematics and science spare-time

schools were implemented in the three largest Chinese
cities: Beijing, Shanghai, and Tianjin. These threecities
were the first to develop their own mathematics schools
for gifted middle and high school students around 1980.
In April 1985, the Beijing Math Olympic Elementary
School wasestablished for fourth through sixth graders.
Experienced high school math teachers and educators
organized challenging supplemental courses for these
talented young students who had beenselected through
a rigorous examination, on Sundays and during both
summer and winter vacation periods. Because of
the educators’ aptitude and creativity in teaching
mathematics, 10-year-old students were able to acquire
the profound curricular content. In fact the educators’
versatility and experience was able to capture the
students’ interest so that their wisdom andtalent could
be fully developed. Quite a few of this elementary
school’s graduates have won gold medals in national
math contests. The first champion at the First Chinese
Invitational Mathematics Competition for sixth and
seventh graders, held in 1986, which involved more
than 1.5 million able students all across China, was
a graduate of the Beijing Math Olympics Elementary
School.
Math competitions play an important role in the

developing nationwide system of extra mathematics
training for precocious youth. Beijing, Shanghai, and
some other cities started hosting regional and inter-
scholastic math competitions as early as 1956. There
has also been a system of nationwide math competi-
tions for middle and high school students since 1978
and 1983, respectively. At the same time as these
domestic competitions have been growing, China has
sent students from several largercities to participate in
overseas math competitions. Students from mathematic
cram schools in Beijing, Shanghai, Tianjin, Hubei,
Sichuan, Jiangsu, and Anhui were superior in all of
these overseas competitions. From 1986 to 1991, almost
all of the six membersof the Chinese team participating
in the International Mathematics Olympiad (IMO)were
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students in mathematics cram schools in different parts
of China. They have won manygold andsilver medals
(Chinese Mathematical Society Olympic Committee,
1986-1991).
The Tianjin Math Spare-Time School (TMSTS) was

founded in 1981. A total of 1500 gifted, math-loving
seventh to twelfth grade students were chosen through
a general city-wide examination. Twenty classes were
organized for middle, while ten were organized for the
senior high school students (Chen, 1990). The students’
abilities were cultivated througha strict training program
requiring three and a half hours each Sunday and
one month each summer and winter holidays. The
school chose high school mathematics teachers with
ability and insight, as well as learned scholars and
professors to conscientiously design the academicplan,
curriculum, prepare lecture notes, and deliver a series
of lectures on specific topics by turns. The content
of the lectures not only represent an extension of
the students’ regular math textbooks, but supply both
supplementary and innovative mathematical knowledge.
The students work with their teachers to support each
other’s work. The approach in these schools is also a
highly democratic one, in that students listen attentively
and think deeply about the lectures, but the students
also warmly discuss and fiercely argue with each other.
The school has gradually generated a serious dynamic
academic atmosphere amongthese youths.
During 1987, an SMPY program was implementedin

Tianjin (Stanley, Feng, & Zhu, 1989). Using a translated
version of the mathematics section of the Scholastic
Aptitude Test (SAT-M), a mathematics talent search
was sponsored in Tianjin. Three hundred and sixty
students below age 13 who had been recommended by
their teachers were administered the SAT-M in 1987.
Scores on the SAT can range from 200 to 800. The top 90
students with scores of at least above 640 were selected
to enter the TMSTSanddivided into two honorsclasses
for intensive training (Feng & Xu, 1988a,b). Forty-two
of these students earned scores of at least 700. These
students either have excellent reasoning ability or the
ability to think about and solve problems independently.
They are highly motivated and understandthe curricular
materials much faster than their age group. They have
tremendous potential for achievement in mathematics
and related subjects such as physics, computer science,
and engineering. For these students,it is really tedious
and awkward to study math at the same pace and in
the same classroomsas their age group. They quickly
tire of the dogmatic method of teaching. Thus, a
newly devised accelerated educational program was
provided in order to stimulate their interest in further
math study and challenge them to pursue academic
excellence. Teachers invited to teach special classes
were subject-matter experts, highly responsible, good at
heuristics, and possessed excellent instructional manage-
mentskills. During two years in the spare time school,
in addition to completing the regular secondary math
course curriculum, these students received amazing
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extra curricular enrichment. Moreover, they had been
provided great opportunities to compete nationally and
internalionally with other high ability students across
China and the world. Students treasured these activities,
which gave them the chance to apply the knowledge
they had learned and to show their ability and talent.
They performed extremely well on the American Junior
High School Mathematics Examination (AJHSME)and
the American High School Mathematics Examination
(AHSME). For example, one seventh grade girl in
this group beat millions of participants and won the
second Chinese Invitational Mathematics Competition
for seventh graders in 1989. The success of this group
provides further evidence of the validity of the SAT-M
test as a simple and effective tool for discovering
mathernatically precocious youth.
During 1985-1991 four Chinese municipalities had

adminiitered this kind of test nine times. A total of 329
students (the ratio of males to female being 263: 66) have
been recognized as membersof the “700-800 on SAT-M
before Age 13 Group” of the Study of Mathematically
Precocious Youth at Johns Hopkins University (Feng,
1992). Many of them have been among the best of
the successful candidates in all kinds of mathematics
competitions and have displayed good performancesin
physics chemistry, computer, and mechanics as well.
Moreover,their skills in learning foreign languages and
humanities are far above the average.

In its ten-year history, the TMSTS has successfully
produc:d four national champions,andsentseven students
to the National Mathematical Olympiad Program, which
was formed to prepare students for the IMO. The school
also nurtured one gold medalist in the 1986 IMO and one
silver rnedalist in the 1988 IMO. These are noteworthy
accomplishments since Tianjin, with a population of four
million. competes against provinces with populations as
large a: 100 million (Chen, 1990).

Besicles Beijing, Shanghai, and Tianjin, the other
provinces and big cities have also implemented programs
for identifying and training mathematically precocious
youths. Forinstance, in Nanjing, the capital of Jiangsu,
the Nanjing Council of Secondary School Mathematics
Teachers sponsored talent searches using a translated
versior. of SAT-M in 1988 and in 1990. Those who
had ben recognized as precocious youths (males and
female: who scored 700 or above before age 13) and
female: with scores between 640 and 700 were recruited
by Nanjing Mathematics Spare-Time schoolfor further
coaching (Qui, 1988, 1990). This school has a dis-
tinguished record of success in training mathematics
students. For example, Shen Kai, who scored 780 on
SAT-Min 1988, became a member of NMOPafter only
three years’ training. He was one ofthe very few students
with a perfect score in the 1992 IMO.

Nanjing plans to implement the strategy of develop-
ing mathematically precocious youths pioneered by Dr
Julian (°. Stanley, Director of SMPY at JHU,in a larger
area in 1992. The math spare-time schools in China
regard ffering students whoare talented in science and

mathematics and show promise of exceptional achieve-
mentthe special supplementary educational opportunity
as its sole duty. Once these personshave been discovered
in its region, the schools will organize supplemental
math courses for them. These schools, highly regarded
throughout the country, have always been strongly
supported by local education departments and the
parents of students. In September 1992 there was a
meeting of representatives of various math spare-time
schools in Tianjin. Participants discussed the syllabus of
each course offered and the strategies and techniquesfor
coaching mathematics students, revised and developed
the curriculum,designed special programsfor particular
students, and exchanged experiences in identifying and
recruiting precocious youths.

Manyphysics and chemistry spare-time schools have
beenset up to nurture talents in science and technology.
These schools have adopted similar methods as those
used in the mathematics spare-time schools. They have
enrolled students with special interests and exceptional
talents in physics and chemistry, and engaged in
intensive training during weekend and holidays, but
on a lesser scale. In somecities of China, mathematics

spare-time schools and their physics and chemistry
counterparts have merged to form spare-time schools
of science, where students could have the opportunities
of choosing their favorite subjects among the three
fields.
Most elementary schools and secondary schools have

provided added educational opportunities and chal-
lenges for gifted students after class and in special
interest clubs. Advanced studies underindividual faculty
are available in all disciplines to encourage individual
differences and competencies. In general, these talented
students are eager to join the math, physics, chemistry
and computer groups, which are responsible for the
success of the school teams in competitions. The key to
successof nurturingtalents in science is the development
of an educational community through the integration
of inside-the-classroom and outside-the-classroom com-
ponents. Many Chinese mathematicians and scientists,
while busy with teaching, and research are concerned
with the growthof the future generations of China. They
are actively involved in science and mathematics com-
petitions, presenting lectures to teachers and students,
writing and translating articles, and publishing popular
scientific books. For instance, the former president of
the Mathematical Association of China, Professor Hua
Logeng, wasthe initiator of mathematics competitions.
for high school students in China and the author of
a series of mathematical books which have fascinated
hundreds of millions of teenagers. In recent years, in
addition to many high quality books for preparing
fourth to twelfth graders for national and international
math and scientific competitions, a number of maga-
zines have been published. These periodicals, edited
by teachers universities or scientific associations in all
parts of the country, emphasize instruction in the fields
of science and mathematics, and introduce the latest
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developments in science and technology. One special
feature of them is that there are many test problems
from all over the world. For example, a fifth grader
may find the contest problems for elementary schools
in Long Island, U.S.A., a senior can try the physics
part of the past entrance examinations of Moscow
University, and the members of a math team are
able to discuss the different solutions of the problems
proposed by many countries for IMOs overthelast
several years, but not selected. That is the reason why
those mathematically or scientifically talented Chinese
youths excelat the highest-level competition problemsin
the world. These publications becomethe best teachers _
and helpful friends of talented students. As more and
more students and their parents have realized the
significance of investment in intelligence, they spend
much time and money in the quest of good books.
Finding books suitable for instruction of scientifically
talented students is definitely an indispensable step in
the process of successful nurturing oftalents.

Public School Programs

Successful programs can also be offered in non-spe-
cialized schools. The pioneering work of Brandwein
(1955, 1962, 1981, 1986, 1988, 1992) at Forest Hills
High School in New York City provides insights into
howschools can organize science programsto challenge
scientifically gifted students. Unlike other programs
described, no tests are given. Rather students are given
the opportunity to conduct independentresearch.
Brandwein (1955) suggested that three clusters of

traits called genetic, predisposing, and activating are
necessary for the developingofscientific talent. Genetic
factors are the mathematical and verbal abilities that
a student brings to the situation. These abilities con-
tribute to the acquisition of scientific knowledge and
the communication of the results of scientific investi-
gations. Predisposing factors are motivational in nature
and include the students’ persistence and questioning
attitude. Activating factors relate to the school climate
and environmentthat facilitates scientific development.
Someof the components of the specialized curriculum in
science include: conducting original research, learning
laboratory techniques and the use of laboratory equip-
ment; engaging in library research; taking adequate
preparation in mathematics, preparing research reports
and exhibits, participating in seminars and conferences,
entering the Westinghouse Science Talent Search, and
taking college-level courses. The model developed at
Forest Hills High School has been successful in devel-
oping scientific talent as evidenced by the success of
its students in the Westinghouse Talent Search. A
non-selective school, Forest Hills, ranks third among
all high schools in the United States in producing the
numberoffinalists in this prestigious competition.
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Extension Programs

There are a variety of worthwhile opportunities for stu-
dents interested in learning more aboutscience. Passow
(1988a) highlighted some programsavailable for high-
ability pre-college students. These included programs
offered by prestigious universities such as Columbia
and Johns Hopkins universities; conducted by national
laboratories such as the Argonne National Labora-
tory (Illinois), the Los Alamos National Laboratory
(New Mexico), Fermi National Accelerator Labora-
tory (Illinois), and the Lawrence Livermore National
Laboratory (California); and provided by museumssuch
as the Chicago Museum ofScience and Industry. These
programs provide opportunities for students to take
coursework, engage in research, or combine coursework
and research. Similar opportunities are providedat sci-
ence centers (Sitkoff, 1988) such as the Talcott Mountain
Science Center in Connecticut (LaSalle, 1979).

Extensive use of science centers is evident in the
People’s Republic of China. Innumerable children’s
palaces and youth science and technology centers have
been established in the People’s Republic of China to
provide the talented with an opportunity to go in
for scientific pursuits. These centers admit elementary
school and secondary schoolstudents whoareinterested
in and talented in science and technologyin an effort to
keep them learning howbestto put their talents to work
for themselves and for the country either in their spare
time or on holidays. These activities include: astronomy,
meteorology, biology, oceanography, traditional Chin-
ese medicine, geology, radio communication, remote
control model aircraft and ship, geodesy, electronics,
and computerscience. Peer group socialization through
informal interaction provides the atmosphere that can
foster each student’s highest potential. The availability
of laboratoryfacilities, along with evening and weekend
programsofspecial interest conducted by experts, serve
to challenge the students to develop their own projects
and to stimulate further studies. In each summer and
winter vacation, a diversity of summer/winter camps of
science and technologyare available for these talented
students. Their creative work and inventions are always
highly encouraged and supported. Promising inventors
and their wonderful designs are constantly emerging
through various competitions.

Contests/Competitions

Participation in contests and competitions provide
students the opportunity to demonstrate their talent.
One of the most prestigious scientific competitions in
the United States is the Westinghouse Science Talent
Search. Each year high school students submit 1000-
word research summaries reporting results of an original
research investigation. From the submitted reports, 300
are selected as honorsrecipients. Forty participants are
designated as semi-finalists and interviewed to compete
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for ten positions as finalists. Subotnik (1986, 1988a,b)
has reported results from several studies of a sample

of 146 combined honors, semi-finalists and finalists in

the 1982 Westinghouse Talent Search. These results
indicatec! that many of the participants (61%) were
assisted in problem selection by laboratory supervisors
and prolessors. Much of the work was carried out in
laboratories in hospitals and universities. There was the
possibility for practicing scientists to serve a mentoring
function Participants in this study were most likely
to repo;t using convergent production of semantic
implications as the structure-of-intellect factor used in
problem.selection. Subjects tended to choosecuriosity as
the majcr motivating reason for conducting research.

China has used competitions as a vehicle for recog-
nizing and developing talent in science and technology. —
Student: are encouraged to participate in all kinds of
mathem:itics and science competitions. Many gifted
students begin to show their talents in these com-
petitions. Some students show outstanding ability in
competition during their senior high school years for
the first time when given the opportunity to compete.
Once recognized, special training is provided. In China
a consensus has developedthat taking mathematics tests
as the main meansoffinding the talented and taking the
science :pare-time schoolas the main base for nurturing
the talented achieves positive results. For example, the
Chinese mathematics team, physics team, chemistry
team, aid information science team all camein first
place in 1992’s International Olympiads. Seventeen out
of the nineteen participants won gold medals and the
other two wonsilver medals (Kon, 1992).

An Israeli Program to Advance Science and
Technical Education

In the less-populated Upper Galilee region of Israel,
the North Star Project has been designed to raise
the lev:l of scientific and technological education in
order ti) enhance the general standard of living and
increase employment opportunities for high achievers,
thus reducing the brain drain of able youth from the
region. The wide cultural diversity of the population,
the remoteness of the region from Israel’s academic
and industrial centers and the relatively low educational
achievements of a largely rural population were factors
that triggered the initiation of the project organized
by the non-profit Association for the Advancementof
Science Education in the Galilee (Marchaim,no date).
The heart of the project is the MIGAL Research

Institut:, an applied research and development center
in northern Israel involved in agro-industrial research
whichis then tested in pilot demonstrations before being
applied commercially. Some 22 high schools from towns,
villages and settlements in the region are involved in a
variety of programsincluding the following:

(1) Matriculation Project. As many as 40 students each
year undertake research projects using the sophisticated

resources and facilities, supervised by the MIGAL

scientific staff. Some of the projects are planned with

local industries enabling the student to see actual appli-

cations of the research. The student’s research reportis

substituted for the usual matriculation examination in

biology.
(2) Biotechnical Courses. Students are organized into

discussion groups for discussion, experimentation and

the topics to enrich the curriculum—e.g., tissue culture,

chromatography, spectroscopy, microbiology, animal

behavior,etc.

(3) Fast Plant Project. Eighth and ninth graders from

a numberof schools in Israel and abroad are linked by

meansof a computer network enabling them to perform

experiments simultaneously—collecting, analyzing and

sharing data.
(4) GreenhouseActivities. Students perform research

projects in the computerized greenhouses located at

‘ their schools and then use the Institute’s facilities to

perform sophisticated agricultural research.
(5) The Integrated Experiment (The “Bubble”). This

course teachesthe student to use a computerized control

system to set up a biological, agricultural or biotechnical
experiment, manipulating variables and understanding
the potential of technology in the research process.

(6) Land of Brooks. Involving both outdoor experiments
and in-depth laboratory inquiry, students study the
quality of water in local streams as well as the biotic
and abiotic parameters of the environment.

(7) Demonstration lessons. This program providesclass
instruction in a specific subject in the curriculum,includ-
ing demonstration of experimentsat a level not normally
available in schools on such topics as radioactivity,
biotechnology, microbiology and fermentation.

(8) Computer Network Program. This program pro-
vides a communication network which ties the region
into national and international networksandincreases
the integration of computers into the study of biology
and agricultural sciences. Students use computers as a
tool to collect and analyze scientific data from biological
and chemical experiments, sharing and exchanging data
with students from other schools in Israel and abroad.

(9) Teacher Education. In addition to student activ-
ities, the North Star Project undertakes the train-
ing and retraining of science teachers, including new
immigrants. :
The North Star Project aims at providing exceptional

opportunities for students to engage in advanced research
in the sciences, enrich their curricular studies and enhance

their understanding anduse of sophisticated technology.
While providing for upgrading science education for
able youth, the Project also aims to improve science
education generally through its teacher education and
staff development activities. An entire floor of this
research facility is devoted to this science education
undertaking.

Parallel to this project for high school youth, another
project brings more able children in the upper elemen-
tary grades to a regional college one day a week for
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enriched science programs. This project, centered at
Tel Hai Regional College also has a component aimed
at upgrading teachers and science teaching.
The North Star Project provides a good example of

an research facility using its sophisticated staff and
facilities to initiate a variety of program activities aimed
at identifying and nurturing scientific-technical talent
potential.

Recommendations for Nurturing Talents/Gifts in
Science and Technology

The description of exemplary programs in China,
Russia, Israel, and the United States in conjunction
with the insights from the sociology of science,
psychology of eminence, and science education provides
a knowledge base for making recommendations regarding
the discovery and developmentofgifts/talents in science
and technology. These recommendations relate to
the topics of identification, science curriculum, and
teachers/mentors.

Identification

The use of talent searches, olympiads, entrance exami-
nations, and science fairs provides the opportunity for
scientifically gifted students to demonstrate their ability
in science and technology. Theseidentification practices
permit the opportunity for self-selection since students’
participation is voluntary. Formal examinations should
focus specifically on scientific content. Since mathe-
matical reasoning ability facilitates the acquisition of
scientific concepts, the identification of mathematically
precocious youth through measures such as SAT-M is
also beneficial.

Science Curriculum

Science curriculum should provide the opportunity for
advancedstudyof scientific concepts and methodology.
Students should know both the content of various
scientific disciplines and the processes scientists use
to discover knowledge. Students should be given the
Opportunity to conduct original research projects. In
addition to conducting research, students need to have
the opportunity to communicate the results of their
research by presenting at seminars and conferences and
by writing articles for publication in journals.
During secondary schooling intensive coursework in

mathematics and science taught at an accelerated pace
Should be coupled with adequate coursework in the
humanities andsocial sciences. This training will provide
a solid foundation for majoring in physics, chemistry, or
biology as an undergraduate.
There is also a need for the science curriculum to

addresstheethical dilemmasthatscientists face (Passow,
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1957, 1988b; Pyryt, 1979; Tannenbaum, 1979). This
need has been stated most eloquently by Tannenbaum
(1979), who quotes Commoner’s (1966) warning that
“ no scientific principle can tell us how to make the
choice, which may sometimes be forced uponus by the
insecticide problem between the shade of the elm tree
and the song of the robin” (p. 104). The well-known
instances of computer virus epidemics and computer
hackers’ tricks provide another example of the need
for gifted individuals to use technology as a productive
rather than destructive force.

Teachers/Mentors

All of the successful programsfor nurturing gifts/talents
in science and technology acknowledge the importance
of the teacher. Passow (1957) identified the follow-
ing characteristics as exemplifying a quality science
teacher: is inspired and inspiring; knows science and
its techniques; understands the meanings of science
andits relationship to the world, encourages individual
excellence; guides the student to locate resources; adapts
teaching methodsto stimulate problem solving; attempts
to provide flexible programming to meet the unique
needs of rapid learners.

Mentorship experiences provide students the opportu-
nity to learn the nature of the discipline by personal
contact with practicing professionals. Through such
experiences, individuals are socialized into the processes
scientists use as well as their work habits, attitudes,
and values. Exposure to appropriate role models seems
especially beneficial for scientifically gifted females
(Tobin & Fox, 1980).

Providing scientifically talented individuals with chal-
lenging curricula and effective teachers/mentors are the
keys to nurturingtheir gifts/talents.
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Nurturing the Talents of Exceptionally Gifted Individuals
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Keeping in mind that developedtalent exists only in

adults, a proposed definition of giftedness in children

is tha: it denotes their potential for becomingcritically

acclaiined performers or exemplary producers ofideas

in spheres of activity that enhance the moral, physi-

cal, emotional, social, intellectual, or aestheticlife of

humaiity (Tannenbaum, 1983,p. 86).

One of the most striking examples of extremeintel-

lectual precocity in childhood, which floweredinto truly

remarkalle productivity and influence in adulthood,is

provided by the life and achievements of the great
English scientist Sir Francis Galton. Galton has, with
justification, been called the grandfather of the gifted
child movement (Stanley, 1976). He is generally credited
with the earliest significant research devotedtointelli-
gence and intelligence testing, but Galton’s scholarship
and vision went much further thanthis.
From his studies of the achievements of members

of prominent British families, Galton concluded that
the prime determinant of intellectual functioning was
heredity (Galton, 1969). Contrary, however, to the

later claims of his detractors, he was more than ready

to acknowledge the impact of demographic and environ-
mental variables. In his seminal work, Hereditary genius:
An engury into its laws and consequences (1869), Galton

pre-empted the work of several later scholars, both in
the United Kingdom and North America, in discussing
the socic:-affective influences of both birth order and the
traditional place in British society accorded to eldest
sons. Ele noted that first-born children were more
likely to be treated as companions than subordinates
by their parents, that in general they were given family
and social responsibilities at an earlier age, that in less
well-endowed families they would belikely to have more
living space, better care and better nourishmentin their
earlier y2ars than would their youngersiblings, and that
all thes:: factors could combine to facilitate superior
physical and intellectual development and increase the
likelihomd of their emergenceassocial leaders.

Galton believed that intellectual ability was highly

correlated with visual and auditory acuity, color and
percepti..al discrimination, tactile sensitivity and reaction
time, and his sensory acuity tests, even although they
proved largely unproductive, are the first recorded

efforts to measure intelligence. He wascertainly the first
to propose that the distribution of intelligence follows
a normal curve, and indeed he introduced statistics
to the social sciences (Grinder, 1985). He is credited
with conducting the first research into intellectual and
physiological similarities in twins (Forrest, 1974). Before
turning his attention to the measurement of human
intelligence, Galton had published books on travel and
weather prediction, and at the age of 32 had won the
British Royal Geographic Society’s Gold Medal forhis
pioneering work in opening up areas of Africa which had
not previously been explored.

Galton, who was fascinated with the origin and
measurementof intellectual capacity, was himself pro-
foundly gifted. From family diaries kept during Galton’s
childhood and from the writings of his biographers such
as Forrest (1974), it is clear that both his intellectual and
psychosocial developmentin childhood were extremely
precocious.

In a paper published six years after Galton’s death in
1911, Terman analyzed salient characteristics and events
of Galton’s youth in an endeavorto estimate his mental
age in childhood and, through this, his intelligence
quotient (Terman, 1917). Employing the techniques
which he developedin association with Catherine Cox
and other colleagues to estimate the intellectual status
in childhood of historical figures (Cox, 1926), Terman
proposed that between the ages of 3 and 8 Galton’s
intelligence quotient would have been in the region of
200. Terman’s techniques would scarcely be accepted as
psychometrically valid today; his strategy centered on a
retrospective assessment of the performanceor behavior
of a young person in termsofhis or her chronological age
comparedwith the mental age at which such behaviorof
level of performance more usually occurs. Nonetheless,
the young Galton as portrayed in Terman’s paper
certainly displayed many of the aptitudes, interests
and behaviors which research has subsequently shown
to be associated with exceptionalintellectual precocity.
Terman (1917) related that Galton was reading by age

2'5 Ina letter to his sister Adele, written the day before
his fifth birthday, he writes: “My dear Adele, I am four
years old and can read any English book.I can sayall
the Latin substantives and adjectives and active verbs
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besides 52 lines of Latin poetry.” Terman commented
that if Galton could indeed read any English book at
such a tenderage, he was without doubtas far advanced
in his reading as the average English or American
10-year-old of that era. One wonders what Terman
would make of the reading capacities of 10-year-olds
of the present day!

Galton’s love of the classic literature continued. He
wasparticularly devoted to the work of Sir Walter Scott
and by the age of 5 could repeat by heart much of the
epic poem Marmion. That his reading was not simply
mechanical, but embraced a sound understanding and
appreciation of whathereadis illustrated by an incident
which occurred in his sixth year. A young friend asked
Galton’s advice as to what he should write in a letter to
his father who wasa political prisoner andin dangerof
being executed. Galton replied by quoting from Scott:

Andif I live to be a man
My father’s death avengedshallbe.

A further illustration both of the young Galton’s
appreciation of the classics and of his intellectual and
social maturity is his response,at age 6,to a visitor to the
Galton home whowasirritating the boy by continually
cross-questioning him about points in Homer. After
tolerating the inquisition for some considerable time,
Francis politely said: “Pray, Mr Horner, look at the
last line in the 12th book of the Odyssey.” The line
in question reads: “But why rehearseall this tale, for
even yesterday I told it to thee and thy noble wife in
thy house, and it liketh me not twice to tell a plain
told tale” (Terman, 1917).

Galton’s reading interests and abilities at age 10 are
indicated in a letter written from boarding school in
which he asked his father to send him a number of
books including Horne’s Commentary on the Psalms,
Paley’s Evidence on Christianity an Jones’s Biblical
Cyclopedia. He had a deep and abiding interest in
religious and moral questions and, like his younger
cousin, Charles Darwin, developed in youth a keen
interest in questions of man’s origin and destiny
(Forrest, 1974).
The qualities that distinguished the young Galton

from his age-peers in childhood and early adolescence
have been noted as characteristics of extremely gifted
children in several subsequent studies: extremely pre-
cocious reading development coupled with unusually
mature reading comprehension (Terman & Fenton,

. 1921; Hollingworth, 1926; VanTassel-Baska, 1983;
Gross, 1993), a love of the classics of literature and
especially the poetry and novels of Scott, Dickens and
Stevenson (Burks, Jensen, & Terman, 1930; Witty &
Lehman, 1936; Malet, 1946), a remarkable breadth of
hobbies andinterests (Burks, Jensen, & Terman, 1930;
Hollingworth, 1942), a preference for the companyof
much older children or adults (DeHaan & Havighurst,
1961; Gross, 1989a); and unusually advanced levels
of socio-emotional maturity and moral development
(Terman, 1926; Carroll, 1940; Hollingworth, 1942;

474

Janos, Robinson, & Lunneborg, 1989; Silverman, 1989;
Robinson & Noble, 1992).

Galton, then, exemplifies the child of truly astonishing
educational promise who developed, in adulthood, as
the quintessential “producer of ideas” and a paradigm
shifter within his chosen field. Whether or not excep-
tionally gifted children succeed in developing their
potential to the fullest, or whether their gifts remain
quite untapped, may depend upon a confluence of
catalytic factors (Gagné, 1985): these may include the
nature and extentof the child’s aptitudes, aspectsoftheir
socio-affective development, the provision of a facilita-
tive educational or social environment (Tannenbaum,
1983; Gagné, 1985, 1991), elements of luck or chance
(Tannenbaum, 1983), or the developmental stage of
the discipline with which they choose to engage them-
selves (Feldman, 1986), and the political and cul-
tural priorities of the nations and eras in which they
live (Csikszentmihalyi & Robinson, 1986; Morelock &
Feldman, 1991).

The Exceptionally Gifted: Defining the Population

Degrees of Giftedness

Whoare the exceptionally gifted and how can they
be recognized? Silverman (1989, p. 71) has described
highly gifted children as “those whose advancement
is significantly beyond the norm of the gifted”. By
“advancement” Silverman implies potential rather than
performance, as research on the school performance of
extremely gifted students suggests that the majority of
them are required to work, in the regular classroom,
at levels several years below their tested achievement
(Hollingworth, 1926, 1942; Pringle, 1970; Gross, 1992a,
1993).
Educators working with deaf students recognize four

levels of hearing impairment—mild, moderate, severe
and profound (Moores, 1987). In the same way, the
field of special education recognizesat least three levels
of intellectual handicap. The level and type of interven-
tion prescribed for hearing impaired or intellectually
handicapped students are dictated by the degree of
severity of the condition (Payne & Patton, 1981).

Until very recently, and with very few exceptions, edu-
cators working with theintellectually gifted have tended
to treat their students as if they were a homogeneous
group. Identification strategies have been developed,
curricula designed and programs established on the
premise that what has been shown to work for moder-
ately gifted children would also work for the extremely
gifted. Fortunately, this perception is breaking down
and the field is beginning to acknowledge the need to
recognize degrees, as well as types, of giftedness, and
to recommend appropriately differentiated interventions
(Passow, 1980; Tannenbaum, 1983; Webb, Meckstroth,
& Tolan, 1983; Kline & Meckstroth, 1985; Silverman,
1989). Ironically, the need for such differentiation was
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proposed over 60 years ago, by both Terman and

Hollingworth (Hollingworth, 1926; Burks, Jensen, &

Terman, 1930).
Giftedriess is much more than intellectual precoc-

ity. As early as 1926 Hollingworth reported on what

she defined as “special talents”; areas of outstanding

potential or performance which seemed independent

of genersl intelligence. Only four years later Terman

and his colleagues (Burks, Jensen, & Terman, 1930)

reported the prevalence of special abilities identified

amongcl:ildren in the gifted group. One of the earliest

structured definitions of multiple talents was developed

by DeHzan and Havighurst in 1957. These researchers

proposec! six “domains of excellence” in which chil- -

dren could display unusually high capacity; these were
intellectual ability, creative thinking, scientific ability,
social le3dership, mechanical skills, and talent in the

fine arts. In the subsequent 30 years a multiplicity
of definitions has arisen, all emphasizing multiple tal-
ents, but, in the majority of cases, acknowledging the
importarice of intellectual giftedness as one domain
or sub-category (Marland, 1972; Tannenbaum 1983;
Gagné, 1985; Feldhusen & Hoover, 1986).
Few scholars would define intellectual giftedness

solely in terms of IQ scores; nonetheless,the intelligence
quotient is a useful index of the relationship (and, in
the case of the gifted child, the discrepancy) between
mental :ge and chronological age. The moderately
gifted 9-vear-old with a mental age of 12 and an IQ
of appro:.imately 135is “out of step” with average ability
age-peerss by a matter of 3 years before she/he has even
passed into fourth grade; however, the exceptionally
gifted 9-year-old with a mental age of 15 and an IQ
of approximately 170 looks across a chasm of 6 years
from the age at which he/she is capable of reasoning
to the grade level on which he/she is likely to be
placed cn the basis of chronological age. The IQ can
assist us to understand the fundamental differences
in mental processing between moderately gifted and
exceptionally gifted students.
Employing the lexicon of special education, intel-

lectually gifted children can be classified as moder-
ately, highly, exceptionally or profoundly gifted (Webb,
Meckstroth, & Tolan, 1983; Kline & Meckstroth, 1985;

Silverman, 1989; Gross, 1992a). Levels of intellectual

giftedne:s, as defined by IQ ranges, maybeclassified
as follows:

moderately gifted 130-144
highly gifted 145-159
exceptionally gifted 160-179
profoundly gifted 180+

Exceptionally gifted children comprise a population
charactevized by their scarcity. The incidence of children
scoring at or above IQ 160 on the Stanford-Binet
Intelligence Scale (L—M), as predicted bythestatistical
tables, lies somewhere between 1 in 10,000 and 1 in
30,000 (Marland, 1972), while children scoring above

IO 180 are fewer than one in one million. (As will be

discussed later, the newer Stanford-Binet Revision IV

is not regarded as appropriate for the measurementof

extremely high levels of cognitive ability.) Researchers

over the last 60 years have repeatedly found that the

numberof children actually identified in the range 160+

far exceeds the theoretical expectations derived from

the normalcurve of distribution (Terman, 1926; Burt,

1968; Robinson, 1981; Silverman, 1989; Gross, 1993);

nevertheless, even the most generous over-prediction

must acknowledge that these young people comprise an

extremely small minority of the child population.

Because moderately gifted students so greatly out-

numbertheir exceptionally and profoundly gifted counter-

parts, identification procedures, curriculum design and

program development for the gifted population have

generally been based on the characteristics, learning

styles and needs of the moderately gifted. Yet research-

ers have noted radical differences in the cognitive and

affective development of moderately and extremely

gifted students. In termsof intellectual capacity alone,

the child of IQ 190 differs from moderately gifted

classmates of IQ 130 to an even greater degree than

the latter differ from intellectually handicapped children
of IQ 70. To require profoundly gifted young people
to undertake all their school work with age-peers of

average ability is somewhat akin to requiring children
of average intelligence to spend 6 hours a day, 5
days a week, interacting solely with children who are
profoundly intellectually handicapped.

A Confusion of Terminologies

Gallagher (1975), Tannenbaum (1983), Gagné (1985)
and others have discussed the plethora of terminologies
which hasbeset the field of gifted education and which
renders even more obscure many concepts which are
already notoriously difficult to define. It is difficult
to tell, from the writings of some theorists, precisely
what they mean by “giftedness” or “talent”, or indeed
whether they make any distinction between the two
terms. To confuse matters further, the terms “gifted”,
“highly gifted” or “exceptionally talented” are often
used without anyclarification as to the level of potential
or performance being indicated. The authorsofat least
one text in special education inform their readers that
“the terms gifted, brilliant and exceptional will be
used interchangeably” (Telford & Sawrey, 1977, p.
166), while Csikszentmihalyi and Robinson (1986) open
their chapter in Sternberg and Davidson’s Conceptions
of Giftedness by signaling that they will use the term
“prodigious performance” synonymously with talent and
giftedness!

In Europe, the use of “surdoué” or “hochbegabt”
for “gifted” (where the prefix “sur” or “hoch” implies
an advanced or superior degree of the quality under
investigation) may have led to further ambiguity as
the word “giftedness” itself, for example, is generally
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translated as “douance” without any modifier. Heller
and Feldhusen (1986) reported on three European
studies of students described as “highly gifted” (p.
23). The first of these studies (Monks et al., 1986)
examined 7th—9th grade Dutch students scoring in the
top 25%of their class ontests of intelligence. However,
a later paper by the two senior authors (Van Boxtel &
Monks, 1992) reporting research on either the same
or an identical subject group (the year of the study is
not reported) described the students merely as “gifted”
and acknowledged that these were students “who by
some other authors would be called only modestly
gifted or not called gifted at all” (p. 175). By con-
trast, Trost (1986) reported a talent search for “highly
gifted” students in the former Federal Republic of West
Germany, which identified and awarded scholarships
to “about the top 1% of the successive populations
of pupils leaving secondary school” (p. 86). This is a
very different population from the 25% studied by Van
Boxtel and his colleagues; nonetheless, many educators
would suggest that neither group could realistically
be described as highly gifted.
These terminological ambiguities may lead to consid-

erable confusion in the mindsof practitioners and educa-
tional bureaucrats. Thus Landvogt (1992), an Australian
teacher working in the state of Victoria, described the
highly gifted as up to 3%of the school population, while
Morrow,then chief executive of Victoria’s Ministry of
Education, is reported as claiming that she viewed
one-third to one-half of the students in her state as
“especially gifted or talented” (Boag, 1990, p. 49).
Also in Australia, the New South Wales Government,
in its document Excellence and Equity (Metherell,1989)
emphasized the need for special programs for “excep-
tionally gifted children”. It is pleasing to note, however,
that in later documents (Government of NSW, 1991;
NSW Boardof Studies, 1991) the terminology was modi-
fied, with “gifted”, “highly gifted” and “exceptionally
gifted” used operationally to define appropriate types
and degrees of provision. As Stanley has pointed out,
it is essential that researchers should use appropriate
and consistent terminology to convey, to practitioners,
some of the operational meaning of high scores on
tests of aptitude or achievement(Stanley, 1991).

This chapter will review the research on three groups
of extremely gifted individuals: (a) investigations of the
childhood and adolescence of individuals who as adults
developed as “exemplary producers”; (b) early studies
of children whose cognitive development, as indicated
by their academic achievements, seemed remarkably
beyond the norm for their age; and (c) studies since
the 1920s of children whosescores ontests of cognitive
ability placed them in the exceptionally gifted range of
IQ 160+, regardless of whether or not these students
were able to achieve their remarkable potential. The
primary focus, however, will be on this latter group of
studies and will present the key research, from thelast
70 years, on this population of students.
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Research on Exceptional Potential and Achievement

Early Studies ofExceptional Adult Achievement

Although Galton wasoneof the earlier pioneersof for-
mal psychometric testing, he did not use the instruments
he developed to predict the emergence of high abilities
in young people; rather, as Tannenbaum perceptively
phrasesit, he seemedto view geniusas “a matter of repu-
tation for greatness, judged by contemporaries or by
posterity” (Tannenbaum, 1983, p. 67). Not surprisingly,
early studies of exceptionality, influenced by the work
of Galton, focused not on the optimization of youthful
potential but rather on analyses of the achievements and
personality of adult mathematicians, artists, musicians,
scientists and others who had already achieved success
and who were thought of as “men of genius”. These
studies focused on the eugenic, economic and envi-
ronmental factors which were seen to have influenced
the individual’s rise to prominence.

In a paper in the Psychological Bulletin of 1920,
Terman and Chase summarized the then currentlit-
erature on “the psychology, biology and pedagogy of
genius”. Cattell (1910) reported on the families of 1000
prominent American “men of science”, discussing the
influences both of heredity and upbringing. Davenport
and Scudder (1919), writing at the end of World War
I, investigated the heredity and juvenile traits of great

naval officers and concluded that what they termed
thalassophilia (sea lust) was not only genetic but also
wasespecially marked in certain races. Seashore (1919)
believed that the psychophysical traits which underlined
extreme musical giftedness were innate and could be
improvedonly very slightly by training.

Several studies at this time, however, did examine the
influence of the educational environment, socialization
and training on extraordinary achievement. Nutting
(1918) discussed the influences of education, social
incentives, and even fortuitous circumstances,as factors
in achievement. Todd (1918) in Theories of social
progress argued that the “exemplary producer” is more
a product of social evolution than a cause of it. Tanner
(1915) analyzed the impact of economic and industrial
conditions upon the flow of inventions at the time of
the industrial revolution and the consequent rise to
prominence of men such as Watt, Hargreaves and
Cartwright, and concluded that the primary factor in
the adoption of new technology was the readiness of
the field and the culture to assimilate it.

It is fascinating to note, in these early papers, the
first heralding of what, in later years, would swell into
major themes in the psychology and education of the
gifted; the influence of heredity; the contribution of
personality and interests on the emergence oftalent;
the influence of the environment; the impact of factors
of chance or good fortune; and the developmentalstage
of the disciplines with which the gifted individuals chose
to engage themselves.
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Early Studies ofIntellectual Precocity in Children

The majority of the research on extreme giftedness
undertak.2n before 1920 focused on adult achievement.
In 1894, however, Yoder published the earliest retro-
spective study of the childhood of very eminent men,
analyzing genetic and environmental influences on their
early devzlopment. This was followed, in 1926, by Cox’s
study, d:scribed earlier, which attempted to estimate
the intellectual status in childhood of noted historical
figures through a retrospective analysis of their behavior
and achi¢ vements in their early years.

In the earlier chapters of her remarkable text Children
above I¢) 180: Origin and development (1942), Leta
Hollingworth outlined the research on several extra-
ordinarily gifted children. Manyof these children were
noted for an extraordinary facility for languages at an
early age. Christian Heineken of Lubeck, who was born
in 1721 and died before his 5th birthday, could read
fluently in Latin, French and German. Otto Pohler,
born in 1892, was reading before the age of 2, and by
age 4 w.s passionately devoted to history, biography
and geography. Karl Witte could read Italian, French,
Greekard Latin at the age of 7 years 10 months, passed
tests of preparedness to matriculate at the University
of Leipzig when he was 9 years old and received his
Ph.D. at the age of 14 and his Doctor of Lawsat 16.
As Hollingworth pointed out, however (1942), these

early studies were retrospective, undertaken in the
children’s adult lives or even after their deaths, they
were generally narrative rather than analytical, and
because of the absence of appropriate instrumentation,
there was no way of obtaining a valid measure of the
subjects’ cognitive abilities.
With the advent of the Binet-Simontests, andstill

later the Stanford—Binet, it became possible to meas-
ure the intellectual status of children whose preco-
cious achievementsattracted the attention of research-
ers. Langenbeck (1915) described a prodigiously gifted
young girl of IQ around 220 who at 16 months of age
had a vocabulary of 229 words in English and German
and whcat age 3 could write letters of several pages
length. (soldberg (1934) reported the case of “K”, of
IQ 196, who at age 2 could repeat the addresses and
telephon.> numbers of a dozen members of his family. A
remarkably gifted child author, Betty Ford, was referred
to Termin and his colleague Jessie C. Fenton on the
basis of her phenomenal vocabulary and her personal
anthology of original stories and poems which already,
at the age of 744 contained almost 200 entries. Betty
was tested 6 weeks before her 8th birthday, achieving
a mental age of 14 years and 10 months and an IQ
of 188. Terman and Fenton (1921) described Betty’s
early development in some detail and nine years later
Burks, Jensen, and Terman (1930) continued herstory,
but under the pseudonym of “Beatrice”, Terman having
by then udopted the custom of disguising the identity of
his subject children. The literature on psychological and
educational measurementin the earlier part of this cen-

tury contained somefascinating case studies of unusually
precociousintellectual and academic development.

Before examining the third set of studies, investiga-
tions of children of IQ 160+ over the last 50 years,
it is necessary to address someissues of methodology
and measurement which are particularly pertinent to
research on subjects of exceptional intellectual poten-
tial.

SomeIssues of Methodology and Measurement

Case Study Methodology

Asdiscussed earlier, exceptionally gifted children com-
prise a population characterized byits scarcity. Because
of this factor, research on extremeintellectual precocity
in children has mainly comprised isolated case studies
of individual students such as these described above.
Such groupstudies as do exist (Gallagher & Crowder,
1957; Barbe, 1964) are generally of short duration,
examining the children during only one part of their
school lives, rather than tracing their academic, social
and emotional growth through childhood and ado-
lescence. Longitudinal studies which do follow the
subject group’s development through adolescence into
adulthood, such as Hollingworth’s landmark study of
children of IQ 180+ (Hollingworth, 1942) or Terman’s
“study within a study” which traced the development
of those members of the gifted group who scored at
or above IQ 170 (Burks, Jensen, & Terman, 1930),
are extremely rare. Furthermore, many of the best
known studies of childhood or adolescent precocity
are, in fact, retrospective, undertaken when the subjects

have already attained adulthood, or even after the
subject’s death (Cox, 1926; Montour, 1977; Bergman,

1979).
If a true picture is to be obtained of the needs

and characteristics of extremely gifted children, it is
importantthat studies of these young people should be
undertaken not retrospectively but in current time, while
the children are actually experiencing the environmen-
tal, social and educational influences which contribute
to their overall development. In this way, events and
situations which impact on the child’s development can
be observedas they occur, rather than being recalled in
adulthood throughthefilter of an unintentionally biased
and selective memory. In the case of exceptionally
and profoundly gifted children, where the subject’s
psychosocial development maydiffer radically from that
of age-peers, it is particularly important that the young
child’s feelings and perceptions should be recorded at
the time whenthey are influencing his or her thoughts
and actions, rather than related in later years.
The case study methodis a sound approach for devel-

oping specific knowledge about exceptional giftedness.
It is ideally suited to the investigation and description of
events or people characterized by their rarity (Foster,
1986). It provides a holistic view of the subject and
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allows the researcher to develop and validate theories
grounded in direct observation of individual students.
Indeed, close observation of the student in natural
settings, the analysis of subjective factors such as the
subject’s attitudes, desires and perceptions, and the use
of a wide range of observation procedures,all of which
are characteristic of good case study research, enable a
more comprehensive observation of a subject or process
than is possible with any other research methodology
(Merriam, 1988). The majority of the studies whichwill
be reported in this chapter have utilized individual or
group case study methodologies conducted in current
time. The most effective of these have been longitudinal
Studies, tracing the subjects’ developmentoverseveral,
or many,years.

Issues in Measurement

A major difficulty in the assessment of extremely
high levels of intellectual giftedness is the systematic
depression of scores at the high end of the scale,
on all currently used instruments, because of ceiling
effects. Group IQ tests are notoriously ineffective in
discriminating between theintellectual capacities even
of moderately and highly gifted children (Pegnato &
Birch, 1959) and even certain individual tests such as
the WISC-R and WISC-III, the WPPSI and WPPSI-R
and the Kaufman-ABC do not have items of suffi-
cient difficulty to assess the full range of abilities
of extremely gifted students. Indeed, Hagen, in an
interview with Silverman on the construction of the
Stanford-Binet Revision IV, commentedthatin general,
items are purposely omitted from IQ tests if they
can only be solved by intellectually gifted students
(Silverman, 1986).
The extremely gifted children studied by Langenbeck

(1915), Goldberg (1934), Terman (1926), Hollingworth
(1926, 1942) andtheir colleagues were psychometrically
assessed on the Binet—Simon(in the earlier cases) or on
the Stanford-Binet. Both instruments had the capacity
to assess mental age which could be usedto generate a
ratio IQ for subjects whose scores went beyondthe range
of normsin the manual. Until 1986 the Stanford-Binet
L-M wasgenerally regardedasthe bestsingle available
measure of general intellectual ability (Martinson, 1974;
Stanley, 1977-1978) and the most reliable method of
measuring very highlevels of intellective ability (Hagen,
1980; Silverman, 1989). Silverman and Kearney (1989)
have reported discrepancies of over 50 IQ points in
scores of extremely gifted children assessed on the
WISC-R or K-ABC and subsequently tested on the
Stanford-Binet L-M. Gross (1993) reported similar
findings, including an emotionally disturbed 12-year-old
girl whose full-scale score on the WISC-R was 147 but
who scored in excess of IQ 180 on the Stanford-Binet
L-M and a 9-year-old boy who scored 154 on the
WISC-R but 198 on the L-M.
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In 1986, however, the publication of the Stanford—
Binet Revision IV replaced the L-M version. Unfor-
tunately, the new test appears to generate significantly
lower scores for the entire gifted range. The Revision
IV manualitself reports that mean composite score for
a group of 82 gifted children (average age 7 years
4 months) was 135 on the L-M version but only
121 on the Revision IV. Robinson (1992) found the
mean IQ of a group of gifted pre-schoolers to be
138 on the L-M but only 125 on the Revision IV;
this is a score depression of almost a whole standard
deviation, equivalent to that reported in the Revision
IV Manual. Kitano and De Leon (1988) reported
that in studies of children being assessed for possible
entry to a pre-school program for gifted students,
between 35% and 43% of the children assessed on
the Stanford-Binet L-M achieved IO scores of 124 and
above, while only 16%of similarly aged children scored
at this level on the Revision IV. Again, this suggests
a serious depression of IQ scores for young gifted
children when the newertest is employed. Tyler-Wood
and Carrie (1991), assessing elementary schoolchildren
for entrance to a gifted program, found meandifferences
of 8 points between the L-M and Revision IV, a
difference significant at the .05 level, and this finding was
mirrored in a study by Schecter (1992) whose sample,
tested on both versions of the Stanford-Binet, included
Caucasians, African-Americans, Asian-Americans and
Latin-Americans. Schecter concluded that “the Fourth
Edition is generally much more conservative (than
the L-M) in identifying eligible students for gifted
programming from an ethnically diverse population”
(p. 15).
An additional problem in the construction of the

Revision IV is that it eliminates the mental age which,
in its predecessor, could be used to calculate a ratio IQ
score for exceptionally and profoundly gifted children.
The many problems associated with this instrument
have led psychologists with a special interest in the
highly gifted to recommend that the Stanford-Binet
L—M should be retained for use with children who
are suspected of being very highly able (Vernon, 1987;
Silverman & Kearney, 1989, 1992). Silverman and
Kearneyfurther recommendthatin cases where a child
obtains three sub-test scores at or neartheceiling of any
current instrument, he or she should be tested on the
Stanford-Binet L—M andratio IQ scores computed for
any child who scores beyondthe test norms.

The Major Studies of Exceptionally Gifted Children

The most thorough and comprehensive examination
of the origin and developmentofintellectually gifted
children has certainly been that of Terman and his
colleagues. The longitudinal research reported in five
volumes underthe generaltitle Genetic studies ofgenius
(Terman, 1925; Cox, 1926; Burks, Jensen, & Terman,
1930; Terman & Oden, 1947, 1959) derived from an
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initial study of 1528 children, the majority of whom
scored at or above IQ 140 on the Stanford-Binet
Intelligeice Scale, and follow-up studies undertaken
as these children passed through adolescence and adult-

hood.
In the third and fourth volumes of the study, The

promise ofyouth and Thegifted child grows up, Terman
reportec on a secondary study of those subjects within
the gifted group who scored at or above [Q 170.

No significant differences were found between the
exceptionally gifted and the total group on measures
of earl, development or health. The exceptionally
gifted group, however, learned to read significantly
earlier tian did their moderately gifted age-peers, they
were m+ dre often accelerated through school, and a
greater proportion went on to college (Terman & Oden,
1947). laterestingly, Terman noted that there was no
appreciable difference between the high school grades
attainecl by the high group andthe total group, butas will
be adduced from the results of research by Hollingworth
and Cobb (1928), there is a strong possibility that a
ceiling effect may have been operating for the extremely
gifted students due to their participation in the regular
high school curriculum.

In the 1930 follow-up, when the meanageofthe gifted
group was 14 years, 60% of the extremely gifted boys
and 73°, of the extremely gifted girls were reported by
their teachers and parents as being definitely solitary or
“poor mixers”. Terman claimedthat this did not imply
that those children were disliked or even unappreciated
by theit schoolmates; the majority of the extremely
gifted g-oup had been elected by their classmates to
various class offices within the previous few years.
Terman suggested, indeed, that the children of IQ
170-180 were loners from preference rather than from
social rejection; in his view it was not until the IQ
approached 180 that the problemsof salience andsocial
isolatior. became acute (Burks, Jensen, & Terman,
1930). |.ater research, however, wasto call this belief
into question.
Undoubtedly the most significant and influential

research: in the field of extreme intellectual precocity has
been th:it undertaken by Leta Stetter Hollingworth. Her
landmark study Children of above IQ 180: Origin and
developinent (Hollingworth, 1942) analyzed then current
and previous conceptions of intellectual giftedness,
described 19 children of IQ 180 and above reported
by prev ous researchers, and described in great detail
the intellectual, academic and social development of
12 New York children of IQ 180 and above whom she
herself ad been studying over 23 years.

Hollingworth was fascinated by the differences she
found in the cognitive and affective development of
moderately and extremely gifted children. She defined
the IQ range 125-155 as “socially optimalintelligence”
(Holling worth, 1926). She found that children scoring
within this range were well-balanced, self-confident
and outgoing individuals who were able to win the
confide: ce and friendship of age-peers. In contrast to

Terman. however, she claimed that above the level of
IO 160, the differences between exceptionally gifted
children and their age-mates were so great that they
led to special problems of development which were cor-
related with social isolation. Hollingworth believedthat
these difficulties appeared particularly acute between
the ages of 4 and 9 (Hollingworth, 1931) and argued
that to ensure both the optimization of their academic
potential and a healthy social adjustment, extremely
gifted children should be placed in full-time grouping
with intellectual peers. “In the ordinary elementary
schoolsituation, children of IQ 140 waste half their time.
Those above IQ 170 waste practically all their time”
(Hollingworth, 1942, p. 299).

In 1922 Hollingworth proposed and oversaw an edu-
cational experimentdesigned to discover whether, under
conditions of equal educational opportunity, moderately
gifted and exceptionally gifted children would attain
different levels of scholastic achievement. Two special
opportunity classes for gifted children were established
at Public School 165 in New York, for an experimental
period of three years, Group A housing 26 children of IQ
150-183 and Group B housing an equal numberofchil-
dren of IQ 134-154. The two classes were taught under
identical conditions (Hollingworth & Cobb, 1928) each
being taught by a team of no fewer than seven teachers,
including Hollingworth herself. The enrichment and
extracurricular opportunities offered were the same for
both classes and the curriculum wasdifferentiated within
each class to enable each studentto progress according
to his or her capacity. Hollingworth reported that even
underthese conditions of equal educational opportunity
the achievement of the exceptionally gifted children was
consistently superior to that of the moderately gifted.
Hollingworth’s conclusion stands in striking contrast to
Terman’s finding that the school achievementof his sub-
jects of IQ 170 did not differ significantly from the total
group, and suggests that further research is required on
the scholastic achievement of extremely gifted children
in the regular classroom compared to the achievement
of equally gifted children in ability grouped settings.
Little research of this nature has been undertaken.
Three studies have compared the family, academic

and social characteristics of moderately gifted and excep-
tionally gifted children. Gallagher (1958), comparing the
friendship patterns of gifted children scoring below and
above IQ 165, noted that the exceptionally gifted tended
to have greater problemsof social acceptance than did
children scoring between IQ 150 and 164. DeHaan and
Havighurst (1957) examined the differences between
what they termed “second-order” (IQ 125-160) and
“first-order” (IQ 160+) gifted children. They claimed
that second-order gifted children attain good social
adjustment because they havesufficient intelligence to
overcome minorsocial difficulties, but are not different
enough to induce the severe problems of salience
encountered by the extremely gifted. Barbe (1964),
comparing moderately gifted children (IQ 120-134) with
highly and exceptionally gifted age-peers (IQ 148-174),
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foundlittle difference in the emotional adjustment of
the two groups, with the exception of a significant
difference in “freedom from nervous habits” in favor
of the moderately gifted (p. 66); it should be noted,
however, that the majority of Barbe’s “high” group
scored safely within Hollingworth’s range of “socially
optimal intelligence”. These three studies, however,
were of short duration; no attempt was madeto trace
the emotional developmentof the children throughtheir
school careers.
A numberof other studies, although lacking com-

parison groups, have made valuable contributions to
the literature on the psychosocial development of the
extremely gifted. Selig (1959) studied the personality
structure of 27 New York elementary students of mean
IQ 180, as revealed by the Rorshach technique,to test a
hypothesis of association between emotional instability
and exceptional intellectual capacity. In this group the
incidence of emotional maladjustmentwasfive times the
estimated incidence among school children generally.
Sheldon (1959) foundthat 15 of his sample of 28 children
of IQ 170+ reported feelings ofisolation and rejection,
but concludedthat an extremely high IQis notinitself a
sufficient cause for perceptionsof isolation; he believed
that the negative self-perceptions of his subjects arose
in part from the dynamic roles played by the school
and family. A significant contribution to the research
on extremely gifted students was made in the early
1980s by Paul Janos, who compared the psychosocial
development of 32 children aged 6-9 with IQs in
excess of 164, with that of 49 age-peers of moderately
superior intellectual ability (Janos, 1983). Although
the exceptionally gifted were generally rated higher in
terms of their academic performance, they were more
isolated than their age-peers, had greater problems of
social development, and in the case of a substantial
minority, seemedto lack the motivation to develop their
intellectual talents. Janos emphasized, however,that the
social isolation experienced by these children was not
the clinical isolation of emotional disturbance but was
caused by the absence of a suitable peer-group with
whom torelate.
These studies are extremely valuable; however, they

examined the psychosocial development of extremely
gifted students during only one period of their school
lives. Silverman and Kearney (1989, 1992), however,
are engaged in longitudinal studies of children in Den-
ver and Maine who score above IQ 170. They have
found, as did Hollingworth, that these children have
unusually advanced affective and moral development,
and that both the children and their parents may need
counseling to cope with the child’s intensity, sensitivity
or perfectionism (Silverman, 1989). Gross (1992a, 1993)
and Gross and Start (1989) reported on a 10-year
longitudinal study of 40 exceptionally gifted Australian
children scoring above IQ 160, which will continue at
least until the children reach adulthood. Children in
this study who wereretained in the regular classroom,
or who were accelerated by only one year, displayed
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disturbingly low levels of social self-esteem, lacked moti-
vation, and deliberately underachieved academically in
attempts to gain social acceptance by their classmates.
By contrast, those children who had beenaccelerated by
two or more grades displayed positive self-esteem and
higherlevels of motivation, reported that the pressure
to underachieve for peer acceptance had significantly
diminished or disappeared completely, and believed
that their advanced grade placement benefited them
both academically andsocially (Gross, 1993).

In his book Nature’s gambit Feldman (1986) gave a fas-
cinating accountof six highly unusual children whom he
termed “prodigies” —children who are “unique in hav-
ing an extremely specialized gift that is expressed only
under very specific, culturally evolved, environmental
conditions” (p. 9). Feldman emphasized that prodigies
do not exhibit extraordinary performance across a wide
range of activities; rather, they are “the most preco-
ciously specialized specialists that we know about” (p.
10). In a later publication (1991) Morelock and Feldman
used the curiously self-contradictory term “omnibus
prodigy” to describe one of the six children who dis-
played remarkable achievementin several fields, and
whose performance on an undefined IQ test exceeded
the measurementcapacities of the instrument: however,
in general, Feldman’s prodigies differ significantly from
the exceptionally gifted subjects reported by Terman,
Hollingworth, Silverman, Janos and Gross—children
of extraordinarily high IQ whose generalized intellec-
tual capacities, coupled with specific abilities, seem to
permit unusually high levels of achievementin several
fields of performance. Feldman discussed the influ-
ence of peer relationships, motivation and family sup-
port on the development of the prodigy’s talent; not
surprisingly, however, he did not examine the psy-
chological correlates of extremeintellectual precocity.
Of the studies reported above, only those of Terman

and Hollingworth followed the exceptionally gifted stu-
dents from an early age and recorded their academic,
social and emotional progress through childhood and
adolescence. Hollingworth’s untimely death in 1939 (her
1942 text was published posthumously) prevented her
following her subject group into adulthood. There is
an urgent need for further sustained observation of the
academic, social and emotional developmentof children
whose extraordinaryintellectual abilities should qualify
them to makesignificant contributionsto the societies in
whichthey live, provided that their youthful potentialis
permitted to flower into adult productivity.

Developmental Differences in Exceptionally Gifted
Children

As discussed earlier, research on the childhood and
adolescent developmentof the extremely gifted suggests
that exceptionally and profoundly gifted children often
experience considerabledifficulty in finding and forming
Supportive academic and social relationships. There
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seemslittle doubt that these difficulties are not caused
by any reluctance to form friendships on the part of
the exceptionally gifted child, but rather arise from the
absence of a suitable peer group with whom to relate
(Hollingworth, 1942; DeHaan & Havighurst, 1957;
Janos, |}983). There are virtually no points of common
interest between a 6-year-old with a mental age of 6, and
a 6-yeat-old with a mental age of 12. Furthermore, even
the moderately gifted child may lag two or three years
behind his extremely gifted age-peer in terms of his
academic and social development, his reading, play and
leisure :nterests, his attitudes and values, and even his
moral clevelopment and the wayhe views the world. In
both childhood and adulthood, humanrelationships tend
to be formed on the basis of commonalities of interests,
beliefs ind aptitudes; however, the mostvisible attrib-
utes of the extremely gifted are their differences from
age-peers, and these differences can become evident
from very early childhood.

Early Development of Speech and Movement

Extrem-2ly gifted children differ significantly from their
age-peers in their intellectual, academic, social and
emotional development and these differences gener-
ally become evident from their earliest years, with
the precocious acquisition of speech, movement and
reading. Studies of the early movement of moderately
and highly gifted children report that these children learn
to walk, on average, two to three monthsearlier than
age-peers, while in general extremely gifted children
show even more remarkable physical precocity (Terman,
1925; Witty, 1940; Kincaid, 1969). Theman and Witty
reporte:] on an American negro girl, “B”, with an IQ
of 200, who took several steps by herself at the age of
8 months “under the excitement of running after a dog”
(1943, }:. 168), while Silverman (1989) describeda girl of
7 montlis who stood alone, climbed into chairs unassisted
and went up and downstairs by herself. Four subjects in
Gross’s Australian study of children of IQ 160+ were
able to sit up unsupported before the age of 5 months,
and with only one exception (a boy with a temporary
physica disability which required physiotherapy for the
first 12 months of his life) the children in this study
crawled, walked and ran at ages considerably younger
than the population as a whole (Gross, 1993).

Precicity in speech among the extremely gifted is
even more remarkable than precocity in movement.
Intellectually gifted children are able to link wordsinto
meaninz considerably earlier, and with muchgreater
degrees of complexity, than their age-peers of aver-
age ability (Witty, 1940; Jersild, 1960; Barbe, 1964).
Instances do, of course, exist, of extremely gifted
childret. who have delayed their speech well into their
second dr third year (Robinson, 1987; Gross, 1993), but
in general the exceptionally gifted display remarkably
comple: and advanced speech patterns. The case study
literatu:e on the extremely gifted is particularly rich in

examples of this (Langenbeck, 1915; Terman & Fenton,
1921; Goldberg, 1934). Hollingworth (1926) reported on
“David” who wastalking in sentences at the age of 11
months and who at the age of 8 months exclaimed,
“Little boy!” when his shadow appeared on the wall.
Several children in Gross’s IQ 160+ sample spoke their
first word before the age of 6 months, and manyof the
parents of this group reported that their children moved
from single words to complete sentences without passing
through the usual transition stages. By 7 monthsof age
“Adam” was astonishing shop assistants by giving a
running commentary on the grocery itemsas his mother
wheeled him pastthe shelves in the supermarkettrolley.
“Ian” knew all the words of the song My Grandfather's
Clock by the age of 23 months, and at 2 years 4
months announced to a family friend, “My father is
a mathematician and my motheris a physiotherapist”
(Gross, 1993).
The precocious developmentof speech and movement

permits exceptionally gifted children to move around
and explore for themselves several months earlier
than their age-peers of average ability, while their
very early speech enables them to express their ideas,
seek information through questioning and interact
verbally with their parents and other family members
at an age when other children are only beginning
to experiment with oral communication. Both early
movement and early speech contribute significantly
to these children’s capacity to acquire and process
information. Reading, a third and significant source
of knowledge acquisition, also seems to develop at
remarkably early ages in the exceptionally gifted.

Differences in Reading, Play and Leisure Interests

The precocious developmentof speech and movementin
the extremely gifted meansthat the child’s “difference”
from age-peers is identifiable from an unusually early
age, not only to his or her parents but to neighbors and
other community members. However,it is with the early
development of reading, accompanied by somewhat
esoteric reading interests, that extremely gifted children
begin to grow apart, academically and socially, from
their age-peers.
One of the most powerful indicators of extreme

giftednessis early reading. As indicated earlier, Terman
found that one of the few variables on which his IQ
170+ sub-group differed from his moderately and highly
gifted subjects was the very early age at which they
learned to read. Almost 43% of Terman’s subjects of
IQ 170+ were reading at age 5, compared to 18.4% in
the gifted group as a whole, while 13% of the 170+
group had learned to read before age 4 (Terman &
Oden, 1947).

Hollingworth (1926) confirmed that it was early
reading which most clearly differentiated between
moderately and extremely gifted children. Of Holling-
worth’s 12 subjects of IQ 180, all read before school
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entry, while four were reading at age 2, three at
age 3 and three at age 4 (Hollingworth, 1942).
VanTassel-Baska (1983) studied 270 students aged 13

and 14 who had achieved within the 90th percentile on
the Mathematics or Verbal subtests of the Scholastic
Aptitude Test, and found that 80%of this group had
read by age 5 and 55% by age 4. Of 31 Australian
children of IQ 160+ reported by Gross and Start
(1989), all but three had learned to read by their
Sth birthday, while three were reading before age 2,
seven before age 3, and eight before age 4.
These and other studies report that the considerable

majority of extremely gifted children learn to read either
with no assistance or with only minimal assistance from
their parents. Terman reportedthat the assistance reluc-
tantly given by some ofthe parents of his gifted group
wasgiven “only in responseto urgentsolicitations on the
part of the child” (Terman, 1926. p. 272). The majority
of extremely gifted children seem to be fascinated with
reading from an early age (Terman, 1926; Burks, Jensen
& Terman, 1930; Hollingworth, 1926, 1942).

Intrigued though he wasbythe precocity of reading
development in his gifted subjects, Terman reported
that the most striking contrast between the gifted and
their age-peers of average ability was in the age at
which different books were read. Books which were
preferred by the average child of 11 or 12 were usually
read with enjoyment by the moderately gifted child or
8 or 9.
Although Termanwasinterested in comparing his IQ

170+ subjects with the total group on their early reading
development, he made no formalanalysis of differences
in their reading habits or interests. He did, however,
undertake a series of case study analyses of seven gifted
juvenile writers whom heidentified in the course ofhis
wider investigations (Burks, Jensen, & Terman, 1930).
The mean IQ of this group was 165 with a range
of 148-188. Although this group expressed wide and
mature reading interests, they showed a particularly
keen interest in books which would generally be con-
sidered “classics”; their favorite authorsat the ages of 10
and 11 were Stevenson, Scott, Dickens, Tennyson, Swift
and Bunyan, while one 7-year-old with a mental age of
13 named ashis favorite reading Gibbons’ Decline and
fall of the Roman empire! These extremely precocious
choices contrast vividly with the 34 year advancement
in reading displayed by the gifted group as a whole.
A numberof researchers who have madeparticular

studies of the psychosocial developmentof the extremely
gifted have noted their precocious interest in matters
of morality and religion (Hollingworth, 1942; Janos,
1983; Gross, 1993). Hollingworth found that religious
questioning and the search for a personal system of
moral and ethical belief generally began whena child
reached the mental age of 12 or 13. In the case of
the extremely gifted, where there is a significant gap
between chronological and mental age, this search can
begin whenthechild is barely in elementary school. “In
cases of children who test above 180 IQ observed by
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the present writer a definite demand for a systematic
philosophyoflife and death developed when they were
but 6 or 7 years old” (Hollingworth, 1942, p. 280).

It is natural that the social isolation which so often
characterizes extremely gifted children (Sheldon, 1959;
DeHaan & Havighurst, 1957; Janos, 1983), coupled with
their hunger for reading and their quest for a personal
morality, should lead them to seek out books and other
materials which may offer an answer to the questions
that besiege them. Manyof the individual case studies
in the first half of this century demonstrated how
often extremely gifted children turned to the classics
to fuel and satisfy their moral questioning. Zorbaugh,
Boardman and Sheldon (1951) reported on Boyd, aged
8, with an IQ of 200, whose large personal library
consisted mainly of the classics, science, history and
biography. At the age of 8, Boyd won first prize in
an essay competition open to the elementary school
children of metropolitan New York. Thetitle of his
essay was: The Meaning of the Life of Theodore
Roosevelt in the Development of the American Idea.
Boyd took great pleasure in engaging his scientist
father’s distinguished dinner guests in discussions on the
influence of religion on the developmentofcivilization.
McElwee’s “Seymour”, reported in 1934 to have an

IQ of 192, was an avid reader who enjoyed Treasure
island at age 6 and by age 8 was reading Dickens’s
Pickwick papers and Scott’s Ivanhoe. The present author
has identified “Seymour” as the child later reported
by Hollingworth as “Child G”; Hollingworth (1942)
records that before being placed in a special fulltime
Class of other highly gifted children, “G” had been
an isolate who preferred to be alone with his books
to being in the company ofother children. The par-
ticular books preferred by “Seymour” at this time
were Lanier’s edition of Malory’s Arthurian legends,
Abraham’s Scriptural history and Kipling’s Jungle book,
all books which aboundin questions of personalethics.

Modernstudies of extremely gifted children find that
these young people, while showingless interest in the
classics than did the children of 40 years ago, still
prefer novels and non-fiction texts which are more
usually selected by students 5—7 years their senior, and
tend to seek out books which address social and ethical
issues. Anastasia, of IQ 173, discovered with delight,at
age 7'>, Richard Adams’s Watership down and before
her 9th birthday was reading, with keen enjoyment,
an English translation of Les miserables (Gross, 1993).
The extremely gifted subjects of Gross’s study display a
strong interest in what Halstead (1988) has called “high
fantasy”; adolescent or adult science fantasy novels
whichtrace the moralor ethical growth of a group of key
characters within the frameworkof a developing society
or a new world. For children in younger age groups
“high fantasy” encompasses C. S. Lewis’s Chronicles of
Narnia, the Madeleine L’Engle series which begins with
A wrinkle in time, and Ursula LeGuin’s Earthseatrilogy.
Forthe older childrenit is characterized by bookssuch as
Ray Bradbury’s Martian chronicles, the Dune series by
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Frank Herbert and Steven Donaldson’s The chronicles of
Thomas Covenant, an unbeliever. The parallels between
“high fantasy” and the classics of 19th-century literature,
and the appeal of both genres to extremely gifted
young people, have been discussed at length by Gross
(1993).
The literature on the highly gifted suggests that

the majority of extremely gifted students deliberately
moderiite or conceal their exceptional abilities in the
regular classroom in attempts to win social acceptance
by age-peers (Hollingworth, 1926, 1942; Pringle, 1970).
Exceptionally gifted children who enter school already
reading may deliberately stop reading within the first
few wseks to conform to peer expectations, unless
the teacher is alert enough to note their precocity
and place them either with other advanced readers of
their own age or with older children through a program
of grace-advancement or subject acceleration (Gross,
1993). Indeed, extremely gifted young readers whoare
retained with age-peers of average ability have little
incentive to display their advanced reading interests;
where would Anastasia, described earlier, find another
7-year-old who would share her delight in the dry
humorandsocial commentary of Watership down?
An additional barrier to normal socialization with

age-pesrs may arise from the extremely gifted child’s
enjoyment of leisure activities which are completely
outside. the realms of interest or capability of the
averag:: child. McElwee’s “Seymour”, of IQ 192, was
given 2 chemistry set at age 745, and immediately tried
to establish a chemistry club among the children of
his neighborhood; to his chagrin he found not one
child to share his interests (McElwee, 1934). “Betty
Ford”, the prodigiously gifted child author described
by Terrnan and Fenton (1921), had written an anthology
of over 200 stories and poems by the time she was
seven. Hollingworth’s “Child D” was,at age 7, typing,
composing and selling a regular playground newspaper
(Hollingworth, 1942). At age 6, Australian math prodigy
Terence Tao wrote a computer program to produce
Fibonacci numbers (Gross, 1986), and at age 12 his
Spare-time occupations included translating Douglas
Adams. The hitchhiker’s guide to the galaxy into Latin
(Gross & Start, 1989). It is quite unrealistic to expect
that children such as these would be able to establish
productive social relationships with age-peers who were
still at developmental stages which they themselves
passed throughseveral yearsearlier.
Even the play interests of the extremely gifted may

establish barriers between them and their age-peers.
The majority of the children of IQ 180+ studied by
Hollingworth had conspicuousdifficulties with play in
early childhood. These children were unpopular with
their age-peers because “they always wantedto organize
the play into some complicated pattern with some
remote and definite climax as the goal” (Hollingworth,
1931, p. 9). Children of 6 years old are not generally
responsive to the promise of delayed gratification and
are unlikely to be drawninto sustained, complex games

which lead to remote goals. Furthermore, children of
average intellectual ability characteristically resent the
attempts of the gifted child to reorganize their play.
It can be exceedingly frustrating for a 5-year-old of
average ability, to whom the ritual of a game may
not be distinguishable from the gameitself, to have
a gifted classmate insist on restructuring the rules and
conditions of play. The intention of the gifted child may
be to remove illogicalities from the play, or alter the
rules to introduce new and greater challenges; however,
for the average child, whose vision is narrower, the
very fabric of the gameis being destroyed.

Generally, whereas the play of young elementary
school children of average ability involves predomi-
nantly simple sensorimotoractivity, gifted children pre-
fer games of intellectual skill where new ideas and
strategies can be developed andtrialed (Terman, 1926;
Hollingworth, 1931). In his study of 561 children scoring
at or above IQ 150, Kincaid (1969) noted that the
favorite activities of these children included discussions,
visits to museums, puzzles and listening to foreign
language records. Hollingworth’s subjects of IQ 180+
frequently reported a liking for bridge, chess and other
competitive board games (Hollingworth, 1942).

Gifted girls tend to be less interested in doll-play than
are their age-peers of averageintelligence. Hollingworth
related that when she asked a 7-year-old girl of IO 170
whyshe did not care to play with dolls, the girl replied
“They aren’t real. The doll that is supposed to be a
baby doll is twice as big as the one that is made
like a mother doll” (Hollingworth, 1931, p. 10). The
rejection of doll-play can be a considerable hindrance
to socialization; for younggirls role-play with dolls may
play a major part in establishing the parameters of
relationships. For the extremely gifted child, however,
the search for logic and structure may supercede the
desire for social intercourse.

The Search for Identity and Intimacy

Someonehassaid that genius is necessarily solitary,
since the population is so sparse at the highest levels
of mental ability. However, adult genius is mobile
and can seek out its own kind. It is in the case of
extraordinarily high IQ that the social problem is
most acute. If the IQ is 180, the intellectual level at six
is almost on a par with the average 11-year-old andat
10 or 11 is not far from that of the average high school
graduate. . .. The inevitable result is that the child of
IQ 180 has oneof the mostdifficult problemsof social
adjustmentthat any humanbeingis ever called upon
to meet (Burks, Jensen, & Terman, 1930, p. 264).

Earlier in this chapter a brief review of the literature
on the psychosocial developmentof the extremely gifted
established the difficulties that arise when the differ-
ences between extremely gifted children and their age-
peers so far outweigh the similarities as to hinderthefor-
mation of productive social relationships. Hollingworth
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identified an IQ of 160 as being the “danger point”
beyond which the gifted child is particularly at risk
for social rejection by age-peers, and noted that the
problems of social isolation seemed particularly acute
between the ages of 4 and 9 (Hollingworth, 1931).

It cannot be sufficiently emphasized, however, that
the problems ofsocial isolation, peer rejection, loneli-
ness andalienation whichafflict many extremely gifted
children arise not out of their exceptional intellectual
abilities but as a result of society’s response to them
(Selig, 1959; Janos, 1983; Gross, 1993). These prob-
lems arise when the school, the education system or
the community refuses to create for the extremely
gifted child a peer group based not on the accident
of chronological age but on a commonality ofabilities,
interests and values. There is no doubt that, whatever
interventions are made for exceptionally gifted young
people in school, they will live as adults in a world
where the vast majority of people they will encoun-
ter will find it difficult to relate to their remarkable
intellectual capacities, their atypical interests, and their
different values and perceptions. This does not mean,
however, that schools may absolve themselves from
the requirement to make the extremely gifted child’s
passage through childhood astrouble-free as possible.
A child who receives affection and approval from
other children is learning and practicing the skills
that will assist him or her to form sound relationships
in adulthood. A child whois consistently rejected by
age-peershaslittle opportunity to practice theseskills.
There exists, of course, a minority of profoundly gifted

persons whose isolation, in adulthood, is self-elected
rather than imposed. Einstein (1940), in a philosophical
treatise, wrote, “I live in that solitude whichis painful in
youth, but delicious in the years of maturity.” Later, he
outlined his feeling of detachment from society.

My passionate sense of social justice and social
responsibility has always contrasted oddly with my
pronounced freedom from the need for contact with
other human beings and human communities.I “gang
my own gait” and have never belonged to my country,
my home, myfriends or even my immediate family,
with my whole heart; in the face ofall these ties I have
never lost an obstinate sense of detachment, of the
need for solitude—a feeling which increases with the
years. One1s sharply conscious, yet without regret, of
the limits to the possibility of mutual understanding
and sympathy with one’s fellow creatures. Such a
person no doubt loses something in the way of
geniality and light-heartedness; on the other hand,
he is largely independentof the opinions, habits and
judgmentsofhis fellows, and avoids the temptation to
take his stand on such insecure foundations(Einstein,
1940, p. 3).

Einstein, however, was writing with the self-awareness
of maturity. Few children can take such a dispassionate
or even welcoming view of their isolation from social
companionship. The majority of children actively seek
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membershipof social groups and will do muchto achieve
it. As discussed earlier, the high incidence of deliberate
scholastic underachievementfor peer acceptance among
highly gifted youth is well documented.
The achievement of a sense of personal identity and

the attainment of intimacy—a relationship of equals
which provides mutual support, concern and valu-
ing—have long been accepted as necessary correlates to
the developmentof a secure self-concept (Foster, 1983;
Steinberg, 1985). One aspect of identity-achievementis
the processof finding a nichein the society or community
which one wishes to enter. Of equal importance is a
realistic appreciation of one’s own strengths or goals.
For the extremely gifted child or adolescent, with the
capacity for outstanding performance in many fields,
the process of identity achievement can be unusually
complex. There may be too many choices to make; too
manyfields which could be entered with the probability
of success.
Terman and Oden noted this conflict of choices

in a number of their gifted cohort. In their 1947
survey of the gifted group in adulthood, they found
a considerable number of men who seemed to have
no genuine commitment to any particular vocation
and whose employment record indicated that they
were drifters. Terman and Oden rated the men of
the gifted group on occupational achievement and
then compared the 150 most successful men with the
150 least successful. Among the most successful group,
75% said that their choice of occupation had been
deliberately planned; however, only 31% of the least
successful group reported that they had deliberately
chosen the occupations in which they found themselves.

In the last fifteen years, educators and psychologists
have become increasingly aware of the influence of
supportive intimate relationships on the attainment
of human potential. Sears (1977), reviewing the life
experience of the children in Terman’s sample, noted
that these men’s perceptions regarding whether their
lives had been satisfying or not were strongly related
to the quality of the intimate relationships they had
enjoyed.

Adults and children alike are more likely to achieve
intimate and supportive relationships with peers than
with people with whom they have little in common.
Adults tend to seek out the companionship of people
with like values andinterests. In childhoodrelationships,
this translates into a seeking after other children at
similar developmental stages. It has often been noted
that gifted children tend to seek out, for companionship,
either older children or children of their own age
who are at similar stages of intellectual development
(Hollingworth, 1931; Tannenbaum, 1983), while O’Shea
(1960) noted that in several child studies conducted
over several years no variable correlated more highly
with friendship choice than mental age, and that this
stood considerably above anyother factor.

Extremely gifted children, however, have verylittle
chance of finding intellectual companionship in the
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regular class situation. In the absence of a peer group
of children who share their abilities, interests and
values, they have to try to forge some links to the
group of age-peers with whom they have been placed.
This places gifted students in a forced-choice dilemma
(Gross, 1989b). If they are to be accepted as members
of the child or adolescent peer culture, which values
conforrsity even more than doesthe adult culture, they
must moderate their standards of achievement, conceal,
to some extent at least, their intellectual interests, and

conforr: to a value system that may be seriously at
varianc:: with their own levels of affective or moral
development, to retain the approval of the group into
which they seek to be accepted. If, however, it is more
important to the extremely gifted child to achieve his or
her inte lectual potential, then the supportive warmth of
intimacvand the sense of group and individualidentity
must be sacrificed to the drive for excellence and
achieveinent. In the child or adolescent of average
ability the drives towards intimacy and achievement
are compatible, indeed complementary. The gifted,
howeve:, are one of the few remaining groups in our
society who are compelled, by the restraints of the
educative and social system within which they must
operate to choose whichoftwo basic psychosocial drives
should 'ne fulfilled.

Georyse Bernard Shaw, who suffered severe social
isolatio:. in youth, sought partial escape by burying
himself in the great literature of the past. Shaw talked
of his search for identity and intimacyas:

. . complicated by a deeper strangeness which has
mad:meall mylife a sojourner on this planet rather
than a native of it. Whetherit be that I was born mad
or a .ittle too sane, my kingdom wasnotof this world;
I wa: at home only in the realm of my imagination,
and ::t ease only with the mighty dead. . .. Therefore
I hai to become an actor and create for myself a
fantastic personality fit and apt for dealing with men,
and adaptable to the various parts I had to play as
author, journalist, orator, politician, committee man,

man 9f the world, and so forth (Shaw,1952, p. 106).

Shaw. the dramatist with a dazzling array of masks
behind which he concealed the absence of any true sense
of identity, and Einstein, removing himself gently but
firmly f:om the obligations of social intercourse, repre-
sent two extremesin the avoidanceof intimacy. Yet they
illustrat: what can befall the extremely gifted individual
who has not succeeded, in youth, in establishing social
ties and a sense of belonging.

The School’s Responsetothe Extremely Gifted Child

As was discussed earlier in this chapter, educators
working, with the intellectually gifted have tradition-
ally assumed that identification strategies, curricular
interveritions and program structures designed to serve
moderately gifted students would also meet the needs

of the extremely gifted. It is most important that
we repudiate these misconceptions. The necessity of
avoiding flawed identification procedures, particularly
the use of inappropriate instrumentation which produces
ceiling effects for the extremely gifted, has already
been discussed. It is necessary, however, to emphasize
that program structures which center on short-term
grouping and in-class enrichment, while these may
be of some benefit to bright and moderately gifted
students,do little to address either the academicorsocial
needs of the extremely gifted.

Researchers who have made a special study of the
intellectual and emotional needs of exceptionally and
profoundly gifted students have emphasized that,
if these children are to avoid severe psychosocial
disturbance arising from salience and social isolation,
some form of on-going ability grouping is imperative
(Hollingworth, 1942; DeHaan & Havighurst, 1957;
Silverman, 1989).

After many years of studying and serving the
extremely gifted, Hollingworth became convincedthat
these children should be permitted access, on a full-time
basis, to other students at similar stages of intellectual,
social and emotional development. She believed that
the heterogeneousclassroom wasa restrictive and often
repressive environment for highly or extremely gifted
children, and she became a staunch and persuasive
advocate of the establishmentof full-time self-contained
classes for children of exceptionalintellectual potential
(Hollingworth, 1926, 1942; Hollingworth & Cobb,

1928). Hollingworth reported on “Child C”, a boy of
IQ 190, who wasconsistently rejected by otherchildren
until he wastransferred to a specialclass for highly gifted
children where the median IQ was 164.In this class he
wasable, for the first time, to make social contacts with
other children whosharedhis ability and interests, and
within a short time he was one of the most popular and
respected class members (Hollingworth, 1942).

It is now generally recognized that an appropriate
curriculum for the gifted must contain elements both
of enrichment and acceleration (Hollingworth, 1942;
Daurio, 1979; Gagné, 1986; VanTassel-Baska, 1989),
enhanced by other provisions such as individual study,
grouping and mentorships. This is doubly necessary
for the very highly gifted. Teachers are prone to
discourage acceleration on the groundsthat the child’s
social and emotional development may be jeopardized;
research, however, finds no evidence to support the
notion that socio-emotional problems arise through
well-designed and monitored acceleration programs
(Jones & Southern, 1991).
For extremely gifted children some form of accelera-

tion is essential if they are to find significant numbers
of students of their own mental age with whom they
can form healthy and productive social relationships.
This can be done by allowing the child early entrance
to school, grade-skipping, subject acceleration, early
college entrance, concurrent enrolment whereby high
schoolstudents take college courses for both high school
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and college credit, or summerresidential programs in
which highly gifted high school students can take
advanced courses for later college credit. The findings,
since the early 1970s, of the Study of Mathematically
Precocious Youth provide powerful arguments for the
intellectual and social benefits of academic acceleration
for highly gifted youth (Brody & Stanley, 1991;
Benbow, 1991). For extremely gifted students it may
be necessary to use a combination of several of the
accelerative procedures outlined above. Terman and
Oden (1947), in their follow-up research on the young
adults in Terman’s gifted group, argued forcefully that
for extremely gifted children the more conservative
accelerative procedures such as a single grade-skip were
not sufficient; they advised radical acceleration through
several grade-skips spaced appropriately through the
student’s school career. Gross (1992a, 1993) found
that for children of IQ 160+ a token grade-skip
of one year, even when supplemented with in-class
enrichment or pull-out, was no more effective, either
academically or socially, than retention in the regular
classroom with age-peers.

It is essential, however, that radical acceleration
(grade advancement by three or more years), like
other forms of acceleration, should be supplemented
with well-structured ability grouping and relevant
enrichment. Even with radical acceleration, the mental
ages of extremely gifted children will still be considerably
higher than the average student of the classes they will
enter, and additional educational adaptations will be
necessary to ensurethat they are, indeed, provided with
academic challenge andintellectual peers (Gross, 1992a).
The importance of motivation to the optimization of

humanpotential is widely acknowledgedin the research
literature on talent development (Galton 1869; Bloom,

1985; Gagné, 1991). Bloom’s study of over 120 adults
who achieved excellence in cognitive, artistic and
athletic fields identified three characteristics as critical
to success: (a) an unusual willingness to undertake a
remarkably high workloadin order to achieve at a high
level; (b) a determination to achieve the highest standard
of which oneis capable; and (c) the ability to learn new
techniques, ideas or processes in the talent field more
rapidly than the average (Bloom, 1985). It is notable
that the first two characteristics are motivational.

It is important, however, that as educators we take
note of the research which suggests that the devel-
opment of achievement motivation is strongly linked
to experienced success, encouragement, and positive
self-esteem. Bloom (1985) claimed thatall three traits
listed above were considerably linked to early socializing
and training; indeed he reported that the willingness to
strive for higher levels of achievement was not strongly
evident in his subjects until after the age of eight. It
appeared to “manifest itself” after several years of
instruction in the child’s field of talent, when the
child had already received both praise for previous
success and some degree of specialized assistance or
tutoring.
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By contrast, where extremely gifted students are given
little encouragementor assistance to persevere with the
development of their high abilities, where they feel
themselves compelled to moderate their achievements
for peer or teacher acceptance, and whereschooloffers
only a curriculum designed to cater for average or
moderately gifted students, the motivation to achieve
either remains dormant or diminishessignificantly after
the first few years of school (Hollingworth, 1926, 1931,
1942; Foster, 1983; Silverman, 1883; Gross, 1992a, 1993).

Gross’s Australian study found that extremely gifted
students who were retained full-time with age-peers,
or who were accelerated by only one year, displayed
disturbingly low levels of motivation and social self-
esteem, were more likely to report social rejection
by their classmates, and stated that, far from striving
for success, they frequently concealed their abilities in
attempts to gain acceptance by age-peers and teachers
(Gross, 1992a). Furthermore, schools which required

that students display high levels of interest or task
commitment before they could be admitted to gifted
programs, tended to view these extremely gifted stu-
dents’ apathy and lack of motivation as indications that
they had “leveled out” and were no longergifted (Gross,
1993). It is important that in gifted education motivation
should be viewed as a program goal rather than cri-
terion for program entry (Feldhusen & Hoover, 1986).

Conclusion

Early studies of exceptionally gifted individuals tended
to focus on the youth and young adulthood of men and
women (but mainly men!) who had developed as what
Tannenbaum (1983) would term “exemplary producers”
and who,accordingly, excited national or international
admiration and curiosity. These studies were uniformly
retrospective, written in the subject’s late adulthood or
even posthumously. In general, they centered on the
eugenic, economic and environmental factors which
were seen to have influenced the individual’s rise to
prominence. The few studies of extremely gifted chil-
dren which were undertaken before the beginning of
this century were narrative rather than analytical and
focused on the child’s prodigious achievements rather
than on his or her personality or upbringing. Only
with the advent of psychometric testing did researchers
adopt a more analytical perspective in the assessment
and reporting of precociousintellectual development.
Even during the secondhalf of this century, research

on extreme intellectual precocity in children has
mainly comprised individual case studies or group
studies of relatively short duration. There is an
urgent need for further longitudinal research, such
as that of Terman and Hollingworth, on the intel-
lectual, academic, social and emotional development
of extremely gifted young people, following them
through their childhood and young adulthood, and
conducted in current time rather than retrospectively.
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Educators must become aware that procedures com-
monly used to identify and assess the intellectual and
academi: abilities of moderately gifted students may
be of little value in the assessment of very high lev-
els of intellectual capacity. Psychologists and school
counselors must select instrumentation appropriate to
the task in hand. Similarly, curricular interventions and
programstructures developed in response to the needs
of the moderately gifted may be quite inappropriate for
use with exceptionally or profoundly gifted children.
It is essential that researchers use appropriate and
consistent terminology to convey to practitioners some
of the operational meaning of high scores ontests of
aptitude and achievement (Stanley, 1991).
Extremely gifted young people maydiffer quite radi-

cally from their moderately gifted age peers not only
in their cognitive development but in their affective
growth, their moral development, their play and rec-
reationa: interests, their atypical reading interests, their
friendship choices, their attitudes and values, and in the
way theview the world. These differences may have
become obvious, from the very early years, not only
to the vifted child himself or herself, but to other
children, teachers and community members.
These young people are seriously at risk for social

isolatior. and peer rejection unless the education sys-
tem actively works to create for them a peer group
based not on the the accident of chronological age
but rather on a commonality of abilities, interests
and dev:lopmental levels. Exceptionally gifted children
retained with age-peers generally experience extreme
difficult, in establishing positive social relationships with
their classmates and display disturbingly low levels of
motivation and social self-esteem. By contrast, similarly
gifted children who have been radically accelerated
display higher levels of motivation, report that the
pressure to underachieve for peer acceptance has sig-
nificantly diminished or disappeared completely, and
believe that they are now more appropriately placed,
both academically and socially.
As ecucators we should recognize that extremely

gifted children differ in many ways from their moder-
ately gifted age-peers. If we are to meet these students’
academi:: and social needs, we have to makea differen-
tiated response.
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Introduction

Today’s global society is facing tremendous challenges
and these challenges come at a time when there is
a cruci:l need for leadership. Yet many people are
reluctant to seek leadership. Futurist Barker (1992)
in Futures Edge states that we do live in both a time
of global crisis and global opportunity for leadership.
The challenge for educators is to develop and encourage
leadership, particularly in children and youthasa special
type of ziftedness.

Rapi«l social change in many countries serves to
discourage leadership, particularly in eastern Europe,
Africa and South America. In these pluralistic and
heterogeneous populations, conflicts of values and goals
are magnified. This situation makesit extremely difficult
to unify followers and to identify leadership. In addition,
large bureaucratic organizations and legalistic norms in
the Western world discourage leadership, along with
mass media’s instant retrieval and dissemination of
information. Many leaders or potential leaders are
just not willing to be exposed publicly. And more
important, great goals and rallying points are often
difficult, to identify in a global society. As society
increasingly turns outward, it becomes more difficult
for lea:lers and potential leaders to hear their inner
voices. Many individuals are unwilling to stand “for”
something that creates enemies or breaks downexisting
social or political alliances.

In this chapter, the need for leadership education
for all people will be explored, but particularly for
gifted students, a fundamentally different interactive
model and approach to leadership development will
be suggested. This approach focuses on developing
self leadership and building specific strategies such as
productive thinking, feeling and behavioral strategies to
influence ourselves and others. From this point of view,
self leaciership through modeling will be examined, with
the focus on a leadership program (Texas Governor’s
Honors Program) as an example of how to develop
leadership in adolescent gifted students. An individual
leader who represents interactive leadership, General
Dwight D. Eisenhower, former president of the United
States and founder of the Citizen Ambassador Program
will be discussed. The program of People to People

International for several years developing personal
leadership in teachers and administrators by planning
and conducting leadership seminars in Russia, Hungary,
China and Vietnam will be described. Through people
to people contact, personal leadership is encouraged
and supported by the Citizen Ambassador Program as
envisioned by former President Eisenhower.

Need for Leadership

In the late 1980s when Sisk and Shallcross (1987)
were undertaking the research that ultimately led
to the book Leadership: Making things happen, the
evidence that people were the critical ingredient in
successful organizations was overwhelming (Johnson,
1972; Bolton, 1979; Nixon, 1982; Davis, 1983; Hickman
& Silva, 1984; Drucker, 1985; Parnes, 1985). Eventually,
this research led to identifying these people as creative
leaders. Sisk and Shallcross discussed the importance
of a number of characteristics that help individuals
maintain and develop leadership such as decentralizing
authority to encourage and allow autonomyandentrepre-
neurship. Kanter (1989) states that this decentralization
involves risk taking and risk seeking. Leadership is
the critical factor in shaping excellent organizations
whether one is talking about education, political or
business organizations. This belief in the individualis
expressed in the words of Lao Tzu whosaid:

A leader is best when people barely know he
exists . . . when his work is done, his aim fulfilled,
they will say: we did it ourselves.

Traditional Concept of Leadership

When most people are asked to define leadership, they
usually identify situations in which one person influences
another and consequently they define leadership as the
ability to influence others. In examining the research
literature on leadership for possible working definitions,
one finds almost as many definitions of leadership
as there are persons writing about the concept of
leadership. Definitions include:
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“Leadershipis the process of influencing the activities
of an individual or a group in efforts toward goal
achievement” (Hersey & Blanchard, 1969).

“Leadershipis the privilege to have the responsibility
to direct the actions of others in carrying out the
purposes of the organization, at varying levels of
authority and with accountability for both successful
and failed endeavors” (Roberts, 1985).

“Leadership is the capacity and the will to rally men
and women to a common purpose and the character
which inspires confidence” (Manske, 1987).

“Leadership is leaders inducing followers to act
for certain goals that represent the values and the
motivations, the wants and needs,the aspirations and
expectations of both leaders and followers” (Phillips,
1972).

“T use the term facilitator to identify the leader who
draws out, reinforces and thus facilitates the creative
learning, development and problem solving of the
people with whom he or she is working” (Parnes,
1985).

Gallagher (1985) states that in the end leadership
comes down to the exercise of influence of power.
Still another common definition is that leaders are
charismatic or heroic individuals. This definition is often
referred to as the Great Man Theory. At a leadership
conference of 350 doctoral students at Nova University
in Fort Lauderdale, Florida, the students defined a
leader as one whopossessesvision and dynamic personal
attraction to generate total organizational change. Their
definition of a leader embodies power, authority and
charisma. If this definition or concept is used, one can
easily identify historical figures who possess all three
characteristics such as Alexander the Great, Caesar,
Napoleon, Catherine the Great, George Washington,
Winston Churchill, Dwight D. Eisenhower and Indira
Gandhi. More recently Bishop Tutu, Anwar Sadat,
Margaret Thatcher, George Bush and Lee Iacocca who
wasable to turn around the Chrysler corporation in the
United States can be identified. According to Bennis
(1989) these are leaders who were made,not born, and
made more by themselvesthan by any external means.
Yet Sisk and Shallcross cameacrosspoints of view that

caused them to grapple with the notion of leadership
as helping others lead themselves. True leadership is
actualized by individuals who assist others by leading
them to lead themselves. This concept of leadership
was demonstrated in a three-weekresidential program
for 200 adolescent gifted youth at Lamar University
in Beaumont, Texas. The gifted students work with
counselors and teachers to identify and to demonstrate
leadership in themselves and others. They learn to
demonstrate what Harman (1989)calls thinking beyond
yourself. In evening seminars, they interact with
speakers whorepresentliving examplesofinitiative and
self leadership—e.g., a venture capitalist and a recipient
of the prestigious Horatio Alger award. The speakers
share how they encourage individual initiative and
autonomy. The philosophyof the award winneris getting

492

the right people in the right place and encouraging them
to use their own inventiveness to accomplish the task at
hand. The venture capitalist identified determination as
a key ingredient in successful leaders. This characteristic
was chronicled in a national study conducted in the
United States in which top artists, scholars and
athletes indicated that their success resulted more from
determination and practice than from natural, inborn
talent. The Cox et al. (1985) study on MacArthur Fel-
lows found that they were provided with opportunities
to develop and exercise their capabilities, particularly
through the support of their parents and families. When
potential leaders are denied this opportunity, then they
and society are robbed oftheir contribution.

Mostpeople have heard the expression, “Give a man
a fish, and he will be fed for a day; teach a mantofish,
and he will be fed fora lifetime.” Manz and Sims (1989)
in Superleadership paraphrase this expression by saying
that “the followers of a strong, charasmatic leaderwill
know where to go as long as their wayis lit; that their
path will always belit if taught to lead themselves and
that they will illuminate new paths of amazing growth
and opportunity that might never have otherwise been
seen.”

There is no question that the world has become
very complicated and that it is changing at an
unprecedented rate. Unfortunately, manyinstitutions,
schools, churches and private industries have not
kept up with these changes. However, if educators
approach today with the belief that there is an
opportunity for change and that advancement centers
on the meaningful mobilization of individual effort and
innovative behavior, then leadership can be developed
thatwill have immensebenefit for more people. Harman
(1989) highlights this potential benefit by suggesting that
leaders use their work for self developmentby aiming for
both maximumresults and personalprogress.

Gallagher (1985) reminds us that it is difficult to
observe student leaders or leadership as a product,
because students have so little time to exercise
it. Hopefully, by examining leadership and noting
specific behaviors that can be taught, teachers and

administrators will respondto the challenge and need for
leadership developmentas a special type of giftedness.

Leadership was included in the 1972 United States
federal definition of giftedness. Marland (1972) pointed
out that if democratic education meant “appropriate edu-
cational opportunities to benefit students and society,
then the offering of differential educational provisions
was essential.” Marland further stated that special
programmingfor the gifted was needed for the benefit
and survival of democracy.
Almost a decade prior to the Marland report,

Torrance observed that the survival of civilization
depended on the creative imagination of future gen-
erations and stated that democracies collapse when they
fail to use intelligent, imaginative methods for solving
problems. If students in today’s schools are to become
tomorrow’s leader, educators must make leadership
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training available. Society cannot nor will not survive
without intelligent, imaginative leadership. Leadership
training “or gifted students can provide leaders who have
both the: intellectual and creative potential to lead.

Leadership Definition

Specifically leadership in this chapter will be defined as
one whe: leads others to lead themselves. The leader
designs and implements a system that allows and
teaches others to be self leaders. As Manske (1987)
puts it, 2ffective leaders bring out the best in people
by stimulating them to achieve what they thought
was impossible. This approach consists of building
an extensive set of behaviors, all intended to provide
behavioral and cognitive skills and cues. An interactive
model clepicts the definition. The Interactive Creative
Leaders!ip Model (Sisk, 1992) is presented in Figure1.
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FIGURE1.A creative leadership model.

This model takes into consideration the classic person,
process and product conceptof creativity described by
Maslow (1959) and expands on theinteraction of the
three components. The person is viewed asinteracting
in both cilture and time. HickmanandSilva (1984) state
that individuals possess a personal history from which
they operate. Culture and time make up the outward
nature of the individual, whereas, the inward nature
of the iridividual or inner voice includes the essence of
self and :reative leadership. Creative leadership can be
expresse J by fourattributes. First, there is vision to see
things ai they are, but to also see things as they can
be. Vision includes the idea of helping others to build
and to share a common vision. Kanter (1989) states
that no lasting achievementis possible without vision.
Second, there is courage to risk-take and to risk-seek
in order to carry out creative leadership. Third, there
is absor;tion or the ability to shut out the world and
the pett)' day-to-day routines and cares. The creative
leader becomes truly absorbed in the creative act.

And fourth, there is talent or the self recognition and
appreciation of one’s talent to becomea creative leader
in multiple fields, including art, science, mathematics
and other areas. These four factors—vision, absorption,
courage and talent recognition—interact within one’s
time, history and culture to impact and to empower
personalcreative leadership.

Process is depicted in the model as the lens orfilter
through which an individual approaches the creative
leadership. This process includes productive thinking and
feeling, specifically the skills of focusing (Kanter, 1989),
coaching (Robbins, 1986), empowering (Kanter, 1989),
encouraging (Johnson, 1972), reinforcement (Johnson,
1972), and modeling, (Robbins, 1986). The employment
of these skills leads to the development of shared
visions and goals and the building of commitment and
motivation to yield increased performance and quality
products. It also includes what Harmon (1989) calls
managing the mission.

In defining the product aspect of the model,
creative leadership results in products that embody
the characteristics of creativity, innovation and entre-
preneurship. Whiting and Soloman (1989) observe that
one does not have to look further than the daily
newspaperor popular periodical to find ample evidence
of creative products such as the unique structure of
a giant waterlily in Amazonia supplying the design
inspiration of many of our modern highrise buildings or
a trash burning plant in the United States that burns 240
tons of municipal waste daily and the steam it generates
is piped to another plant that makes the paper used by
the United States governmentto print currency.

Still another way to depict the interactive concept
of leadership and its dynamic interweaving of person,
process and product is to conceptualize the creative act
as a cognitive—-emotional loop. Aninfinity sign captures
the full flow of the creative act, as it represents the
ongoing process that begins and ends andthen begins
and ends again as leaders empower themselvesand in
turn empowerothers. This cognitive-emotional loop is
depicted in Figure 2.
To understand and use this proposed concept of

interactive leadership, particularly in a schoolsetting,
educators mustshift their paradigm from thetraditional
view of leadership as power and influence to a more
realistic view as illustrated in Leadership: A Special
Type of Giftedness by Sisk and Rosselli (1987) illustrated
below.

TABLE1

Leadership Powerand Influence
 

Traditional View Realistic View
 

Control
Zero sum game

Giving away power
diminishesit

Finite resource
Conflict suppressed

Getting things done
Everybody wins

Giving away power
increasesit

Infinite resources
Conflict managed
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FIGURE2. The cognitive-emotional loop.

Therealistic view of power suggests the development
anduse of a new setof skills or competencies. These new
competenciesinclude six productive thinking and feeling
behavioralstrategies:

(1) Setting goals.
(2) Respondingto the future.
(3) Developing a success syntax.
(4) Gaining self knowledge.
(5) Becoming interpersonally competent.
(6) Coping with value differences and conflicts.
Each of these productive thinking and feeling

behavioralstrategies are discussed separately below.

Setting Goals

The first productive thinking and feeling behavioral
strategy is setting goals an important ingredient for
successful leadership. In his autobiography, Iacocca
(1984) talks about the importance of goals and he
asks: What are your objectives for the next 90 days?
Whatare your plans, yourpriorities, your hopes? And
how doyou intend to go aboutachieving them? Whatis
your goal-setting strategy?
One goal-setting strategy that is employed in the

adolescent gifted students leadership institute (The
Texas Governor’s Honors Program) is to set goals by
asking the individual gifted students to list ten goals
and prioritize the top three. Then they are asked to
participate in the following visualization:

Close your eyes and relax. See yourself in your
favorite restaurant. See the pictures on the wall, smell
the rich odors of food, hear the bustle of waiters and
the interaction of people chatting and laughing. See
two acquaintancesthat often have lunch with you. Hear
one ask about you. Then hearthe other individualsay,
“Didn’t you know, she/he had an accident anddied last
week.” Feel the shock of this information andsit quietly
knowingit is not true. Breathe deeply and at the count
of three, 1-2-3, open your eyes and makea list of ten

494

goals that you would nowlist if you knew you had only
six monthstolive.

After listing these ten goals, students are asked to
prioritize them, and examineboth lists and select three
goals from bothlists.

Whenthis activity is used with groups of teachers,
counselors and gifted students, we find considerable
similarity in their responses. Mostindividuals begin to
identify broad general life goals that reach far beyond
their initial goals. One final goal that is often listed is
“to make a difference.” This exercise helps individuals
identify more clearly what they want, and as they
discuss these “wants” in small groups, most people
also include desires that are possibilities. However,
often these desires or possibilities are hampered by
beliefs or blinders that they really aren’t sure they can
accomplish the goal.
Hickman and Silva (1984) in their book Creating

Excellencelist six commonblinders that must be removed
to expedite setting goals. These include:

(1) Resistance to and avoidance of change.
(2) Reliance on rules and conformance.
(3) Fear and self doubt.
(4) Over-reliance on logic and precision.
(5) Black and white thinking.
(6) Over-reliance on practicality and efficiency.

Resistance to Avoidance of Change

Manypeopleresist rocking the boat with change. They
cling to the status quo for a perceived feeling of safeness
and either consciously or unconsciously reject new
insights. Barker (1992) calls this phenomenon “paradigm
paralysis” and Hickmanand Silva (1984) state that this
lack of insight causes stagnation. As leadersor potential
leaders, we mustlearn to anticipate and embrace change
and the future, or as Drucker (1985) states, we must
venture to take on an innovating task.
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Reliance on Rules and Conformance

Many people emphasize conformance over performance
by policing adherence to rules, policies, procedures,
programs and structures. Such people demandstrict
obedience to policy. Yet we know that innovation and
creativity start from the outside and often go directly
against policy. Kanter (1989) states that across the
nation companies are attempting to unravel red tape,
cut out unecessary hierarchy and set up new venturesin
their midst that resemble small companies. Great change
comes from the outside. Staying with what has always
been dorie keeps people and organizationsat the status
quo level. Heller (1989) states that what exists under the
heading “we’ve always done things this way” should be
radically -eformedor at least re-examined. Leaders are ©
not only tisk-takers, but risk-seekers.

Fear and Self Doubt

Manyparticipants in the Center for Creativity Innovation
and Leadership at Lamar University report that they |
are paralvzed by insecurity and a lack of confidence.
Both of these asserts of being may arise from negative
conditioning in schools or at home, and out of this
experience can emergea fearof criticism. Kanter (1981)
states thafear and self doubt leads individuals to cling
to a safe point of view that has served them well in
the past.

Overreliance on Logic and Precision

Whenwe pay moreattention to mechanics thanresults,
we are relying on logic and precision and robbing
ourselves of creativity. Many leaders expect problems
and solutions to fit securely into neat packages.
Freewheeling and open ended discussions can be highly
threatening, as they wereto this administrator. Yet with
the use of these strategies, new insights can emerge and
productivity of students can be increased.

Black and White Thinking

Many pecple don’t understand that simplicity can emerge
from complexity. In fact, one effective technique used
by creatise leaders to stimulate personal productivityis
to work cn simultaneousprojects, thus yielding a sense
of complexity. As they work on the various projects,
certain similarities begin to emerge and a simplistic
generaliziition can be identified.

Leader: and potential leaders need to resist approaches
and be aware of reducing their options to safe over-

simplified solutions. This is particularly important for

youngpotential student leaders,for it is out of a growing

maturity coupled with experience that students learn to

change previously black and white judgments to varying
shadesof gray.

Overreliance on Practicality and Efficiency

Some leaders report that they refuse to waste time on
what they think are outlandish alternatives and ideas.
They tell us that since they shoulder the practical
responsibility for running an organization, they try
to avoid all but the most pragmatic solutions to
problems. This emphasis on practicality and efficiency
can eliminate the consideration of creative solutions or
alternatives.

Responding to the Future

A second productive thinking and feeling behavioral
strategy responding to the future addresses this issue.
According to Manske (1987), outstanding leaders are
future oriented. They love to dream about what could
be and to involve others in their dreams.

In the last twenty years, Western society has passed
through turbulent changes—changes that many people
thought impossible. These changes can be described as
times when the fundamental rules or the basic ways
of doing things have been dramatically altered. What
was right and appropriate in the early 1960s is now
in many cases highly inappropriate and wrong for the
1990s. Whatwasclearly out of line in the 1960s may be
acceptable today. Dramatic changeis all around.
Barker (1992) has identified a list of fundamental

changes in technology and society. The study of
such changes can help gifted students focus toward
a positive futures focused approach. Thelist of changes
in technology andsociety includes:
® introduction of environmentalism;
@ terrorism as an everydayactivity;
@ loss of the United States as the leading manufacturer;
@ the emergence of information as a key resource;
® cohabitation as an acceptable substitute for marriage;
® commonuse of satellite communication;
@ disappearance of the idea that continual growth is

automatically good;
® vast amount of data exchanged worldwide via

computers;
® fiber optics;
® energy conservation;
@ Japan as a producerof the highest quality products;
@ cellular phones;
@ faxing;
® superconductivity at warmer temperatures;
@ greenhouseeffect;
@ biotechnology.
A primary goal in helping gifted students respond

positively to the future is to develop a perspective that
is future focused. By examining the past, gifted students
begin to understand the present and by understanding the
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present they are able to speculate on future possibilities
and options to make more informed decisions. By
examining predictions or trends such asin thelist above,
gifted students become more aware of the future. By
contemplating alternative possibilities and options, these
potential leaders of leaders develop moreflexibility and
different points of view. By contemplating the future, they
begin to develop a future focused image, or an image of
themselvesin the future. This image represents a powerful
motivator and a shaperof future actions and behavior.

In a rapidly changing society, everyone is faced with
manyoptions and possible roles, and with the knowledge
explosion, today’s facts often become tomorrow’s mis-
information. To help deal with this knowledge explosion,
Sisk and Whaley (1987) discuss six processes and
perspectives that the study of futures lendsitself:

@ analysis/synthesis of information;
@ flexibility of thought and attitudes;
® creativity and creative approachesto problem solving;
@ ability to make decisions from incomplete informa-

tion;
@ research and integration of information from a

variety of diverse sources;
® sense of empowermentto shape rather than merely

react to the world.
Anindividual who respondsto the future demonstrates

foresight. Characteristics of foresight include being a
talented observer and beingsensitive to changes in the
environment. The development of foresight involves
identifying and understanding major trends and issues
shaping the world. In addition, an individual with
foresight is a capable problem solver, able to piece
together seemingly unrelated events/situations and able
to recognize complex patterns.
The city of tomorrow is an activity designed to help

gifted students simulate respond to the future. This
simulation is particularly useful with adolescents and
pre-adolescentgifted students.

Futures Simulation

Nameofthe game: “A City of Tomorrow”
Statement of the problem:
Youare one of a group of people selected to reside in

a plannedcity of tomorrow.
Objectives of the game:
To develop an awarenessof the importanceof building

community; social and economic order; interdepend-
ence; recognition of the importance of natural and
human resources; and the importance of planning.

Scenario:
In planning your community, you will make decisions

about rights and responsibilities.
Decide:
(1) What will you take with you?
(2) What arrangements are to be made for people to

come to your community? (i.e., immigration) Will just
anyone come?

(3) How will your leaders be chosen, elected?
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(4) Whataboutrights?
_ (5) What about health laws? Law/government, educa-
tion?

(6) What about a monetary system?
(7) How much moneywill go to various services?
Yourfirst task:
(1) What can each personin your group contribute?
What profession or job can you handle?
(2) What resources will you need?
Characters andtheir goals:
City Council—made up of the following members.

The Council has conducted a study of the locations
that are available in the proposed area. You will present
information to the groupthat is meeting re: Whowill get
the most land, prime property, farming areas, waterfront
property, and where will the schools be located. The
Council consists of:

(a) Law Enforcement Officer—eight years’ experience
in a small town.

(b) Construction Engineer—one of the major builders
planned communities.

(c) Private Citizen—lives in proposed area; anxious
about impact of such an ambitious enterprise.

(d) Educator—experience in elementary/secondary/col-
lege.

(e) Doctor—twenty years’ experience, interested in
setting up a medical centerto service the area.

(f) Professional Person—enthusiastic about bringing
a business to the area; willing to go into partnership
with others (banker, store owner, lawyer—only one in
a group).

(g) Public Service Person—already has a connection
in the area, has been involved in a study of the most
efficient way to service the area.

Point in time:
The time is the present, and the meeting starts

immediately.
Resources:
(1) Map of the area.
(2) Humanresources: experience/knowledge of mem-

bers in your group. Note you needto considerif you do
something, then whatwill be the consequence?

Will your community be self-contained or will you
import services and products?

Will you need to importsteel, autos, machines? (You
make the decision.)

Will you need to have somethingtosell as an economic
base?
You must be energy efficient. How will you do this?
Rules and their administration:
(1) The task of your groupis to create the framework

for the City of Tomorrow, and to prepare your basic
plan. (Elect a Chairman and Spokesperson for your

group.)
(2) After your group has identified the resources in

your group, plan what you need to bring in. Prioritize
whatyou will work onfirst, second andthird.

(3) You will have to set up your advertising and send
your spokespersonto each of the othergroups to enable
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you to bring in the necessary resources, both human and

natural.
Note: you may advertise regarding what you have and

whatyou. need!
(4) You will have 45 minutes to circulate andfinalize

yourplans.
Evaluation and feedback:
(1) Fifteen minutes for debriefing.
(2) Examine how decisions were made; ask how

participants felt about the decision.

(3) The leader can reinforce positive social attitudes that

were observed/also can arrange for other experiencesfor

information-gathering to aid in better understanding.

(4) Ar.alogies can be drawn from both presentandpast

situations and from observations.
Starting questions for the group:
(1) What resources do you have?
(2) What resources don’t you have?
(3) What resources do you needto get?
(4) How are you goingto doit?
Note: remember that you have no housing,utilities,

schools, and additional resources are needed as well!

Changesin technology and society make a difference
in ever;ones lives and in the rules by which people
live. These changes in the rules create new trends or
dramatically alter trends already in place. Being able to
anticipa’e these changes and respondto the future is one
of the important behavior altering techniques involved
in becoming a productive thinker and creative leader.
Responding to the future in simulation activities such as
City of ‘omorrowhelps gifted students experiment with
new rol::s and experience problem solving in a relatively
non-threatening environment. Futures studies provides
gifted students with a relevant milieu to practice skills
and abi ities that are emphasized in gifted education.
These skills and abilities include an emphasis on
higher level cognitive processes, inquiry and problem
solving. In addition, futures studies involves students
in interdisciplinary thinking. As they learn to forecast
and to make decisions based on learning more about
differerit value systems, they explore a variety of
disciplires. Also, there is an emphasis on group
dynamics and a broad concern for humanity. Nixon
(1982) states that this concern or great cause that grips a
leader may be one of creating something or of preserving
something for humanity. As future oriented thinkers,
gifted students learn to care aboutall of humanity, not

only their generation, but generations of the future.
An exemplary lesson reported by Sisk and Rosselli

(1987) that includes higher level thinking, questioning,
skills, group dynamics andfutures self awarenessis listed
below.

Exemplary Lesson Plan Responding to the Future

Characteristics of gifted students addressed by the
lesson:

Serio 1s, critical, creative problem solvers, decision

makers and flexible in thought and action.

Key concepts:

Changeandthe future, loyalty, the extended family.

Procedurallesson plan:
Self awareness activity
Establish purposeoflessonrelative to the importance of

developing leadership potential. Discuss the statement,

“A leader is one whois able to recognize, accept, and

deal with change.”

Higher Level Thinking/Questioning

Ask students to assess their ability to adjust to changes

by rating feelings about the following situations. Rate

a situation “10” if it causes strong feelings and a “1”if

it would not bother them at all. Emotions and feelings

between the extremes are assigned a number between

2 and 9.
Situations:
(1) The teacher changes yourseat in the classroom.
(2) You must transfer to another school.
(3) An olderrelative comes to live with your family.
(4) The olderrelative takes your bedroom.
(5) Your Mom pursuesa career after 15 years of being

a full-time Mom.
(6) Your parents divorce or remarry.
(7) Your family is moving to the Middle East for four

years and you haveto go.
(8) Your parents announce they are expecting a

baby.

Higher Level Questioning/Thinking

After the students rate themselves, ask them to discuss

their feelings about the situations.
(1) Which situations evoked the strongest feelings?
(2) Which situations evoked minimal responses,

positive or negative? |
(3) How well do you deal with change? A high score

on these questions indicates that you are not doing very
well, a low score indicates that you are ready to deal with
change.

60-80—inflexible, compromises leadership potential.
40-60—average, should try to improve
20-40—very adaptable, smooth sailing ahead.
1-20—incredible.

Group Dynamics

Ask students to form small groups and give each group
a challenging question to encourage thinking creatively
about change and the future. Allow them 10—15 minutes
to compile a group answerandreportto the class. Give
feedback and encourage reactions from other groups.

(1) Ask students if they had difficulty coming to an
agreement on their answers?

(2) How did theyarrive at their decisions?
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(3) Did anyonefeelleft out?
(4) Did your group function effectively?
Questions for the small groupactivity are as follows:
(1) If you were an insurance salesman and wanted

to write a futuristic policy that would cover your
classmates with protection for the twenty-first century,
what coverage would youoffer in yourpolicy?

(2) What do you need mostto provide yourself with a
happy successful future? What does the world need most
for a happy future?

(3) If you ruled the world, what would be your ten
commandments?

(4) If aliens from outer space were considering the
destruction of the planet, what would you show them
to convince them that we were worth being spared?

(5) If you wanted to make this world better in the
future, what would you eliminate, create, diminish, and
enlarge? (Four different things.)

(6) Whatsingle most important thing from yourlifetime,
would you consider leaving for your grandchildren?

Futures Simulation

Havethe class pretendthat they are the sole survivors of
a terrible famine and widespread epidemic. They have
traveled by starship to start a new society on another
planet inhabited only by lower animals andplantlife.
What kind of society will they create? Plan for your
political, economic and social structure of your new
society.

Higher Level Thinking/Questioning

Havethe total group evaluate their new society on the
basis of five criteria which they must establish. The class
will also evaluate their performance as group members
in the small group activity, concentrating on the use of
creative leadership.
A third important productive thinking and feeling

behavioral strategy of leadership is that of developing
a success syntax.

Developing a Success Syntax

Successful leaders report that their leadership has been
enhanced by finding someone whois doing what they
wantto do and following that persons’actions, or syntax
of behaviors. The syntax of any creative production
is knowing when to do what and in what order. The
task for the potential leader and leader is to find
the combination that opens their vast vault of ideas
and in turn opens other people’s vaults as well. In
Unlimited Power Robbins (1986) provides an example
from athletics of how to create a strategy or syntax of
success. He states that if one wants to model an expert
skier, the individual first watches carefully what his/her
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technique is (visual). As one watches, he/she moves
his/her body in the same motions (kinesthetic—external)
until these motions begin to feel like a part of one’s
self (kinesthetic—internal). Next one makesaninternal
picture of the expert skiing (visual) and this creates a new
visual internal image, this time a disassociated image
of skiing (visual). This process is similar to watching
a movie of one’s self modeling the other person as
precisely as possible. Next the person steps inside the
picture and, in an associated way, experience how it
feels to perform the sameaction preciselylike the athlete
(kinesthetic). The technique maybe repeatedas often as
it takes for the individual to feel completely comfortable
doingit.
By experiencingthis type of modeling,gifted students

can provide themselves with a specific strategy that can
help them moveand perform at optimallevels. Modeling
and utilizing the strategy of syntax of success is used
in many creative fields such as art and music as well
as athletics. Potential leaders in these fields are often
apprenticed to work side by side with masters to learn
their techniques andcraft.

Gaining SelfKnowledge

The fourth important productive thinking and feeling
behavioral strategy of leadership is gaining self knowledge
to become self directed and independent. According
to Bennis (1989), becoming a leader is synonymous
with becoming one’s self. To help gifted students gain
self knowledge, strategies such as journal writing,
independent study and synectics are helpful. Teachers

_ can Start by asking gifted students to explore questions
like: If you could look in a mirror and see yourself in
30 years, what would you like to see? This activity can
be followed by otheractivities designed to help gifted
students develop self knowledge.

Davis (1983) suggests many of these divergent
thinking activities in his book Creativity is Forever. He
reiterates the importance of these types of activities by
stating that thereis very little in the education of students
Or in one’s personal developmentthatis as critical as
strengthening the abilities of creative futures problem
solving.

Activities to Gain Self Knowledge

These activities (Sisk & Rosselli, 1987) are designed
to help gifted students become more aware of their
strengths and capabilities for leadership, to form a
concept of themselves and be aware of how others
perceive them.

(1) Look at these pictures of people. (The pictures
should include different kinds of photos of people doing
things and photos of people’s emotions.) Pick out at
least five that attract you. Share these with the rest of
the class. Tell why you picked these pictures. What do
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the pictures tell about you? Dotheytell what you like?
Are these: pictures like you? Do they make youfeel a

certain way?
(2) Lock at your classmates andlist words that could

be used to describe them, such as happy, quiet, tall,
artistic, handsome, funny, etc. Look at all the words
and decid: if there are words that describe you that no
one woul¢ have known.Are there things about you that
we don’t «now?

(3) Stard in the middle of the room and moveto the
side of th: room that describes you best.

@ are you morelike a flower or a rock?
@ are you morelike a cloud or a rainbow?
@ are you morelike a nail or a hammer?
@ are you morelike a book ora picture?
@ are you morelike a bunnyor a horse?
® are you morelike red or blue?
(4) Everyone has dreams, some during the night and

some during the day. Draw a picture of what you dream
about at night. Now draw apicture of what you would
like to dream aboutat night. Then draw a picture of what
you “dayilream” about. Then draw a picture of you in
the future. Show your picture to someone next to you
and have them try to guess which is which.

(5) Th:nk of an animal. Use different words to
describe this animal. Do you think you are like this
animal in any way? Try putting the words, “I am. ..”
in front of some of these words. Do any of the
combinations describe you?

(6) What do you do each daythat is uniquely you? Do
you put your toys in a special place? Do you pick out
what you are going to wear to school? Do you eat your
breakfast in a special way or order? Sometime today
do one thing that is uniquely you and tell us aboutit
tomorrovi.

(7) Hexeis a paperthathasthreecircles onit. Thefirst
circle says, “Things that I do well.” The second circle
says, “Things I like to do.” The third circle says, “Things
that are ()K.” Cut out and glue pictures or wordsto fill
each circle. Do you needa biggercircle for any of the
three? Whichcircle wasthe easiest to fill in? Did any of
the circles have the same items?

(8) Here are some pictures of objects. See how many
different ways you can group these pictures together
without saying a word. If one of you see a combination
you will have to move yourclassmates together. The rest
of us wili clap every time we see a grouping that we
can understand. (The teacher watches for the students
who feel comfortable in moving the other students
around when they think of an idea as an indicator of
leadership.)

(9) These activities can be followed by some active
types of games like Follow the Leader, Simon Says,
and Untangling Games that allow different students
to assunie leadership roles. In addition, the teacher
can intrcduce leadership roles in the classroom. For
example, one student can makesure all the chairs are
pushed i1 or hand out the crayons and collect them.
During t1ese activities, students can be reinforced for

their communication skills, organizing skills, motivating
skills and ability to assume leadership.

(10) Group projects that require manydifferent tasks,
like a class play, can be used to develop self awareness
and leadership. These types of activities also require
everyone working toward a mutualgoal.

Becoming Interpersonally Competent

Oneof the importantaspects of utilizing self knowledge
is to become interpersonally competent. This fifth
productive thinking and feeling behavioral strategy
of leadership involves being aware of oneself in
supporting, informing, evaluating, planning, initiating
and controlling group behavior. Kanter (1989) labels this
behavior synergy, the magical mix of activities that are
stronger and moreprofitable together than they would
be separately. Gifted students particularly enjoy group
activities because of their strong drive for responsibility,
vigor, persistence, venturesomeness and originality in
problem solving. Six group leadership functions are
depicted below.
Key leadership functions:
(a) Planning
@ seekingall available information,
@ defining group task, purpose or goal;
@ making a workable plan (creating a decision-making

framework).
(b) Initiating
@ briefing group on the aimsandthe plan;
@ explaining why the aim or plan is necessary;
@ allocating tasks to group members;
® setting group standards.
(c) Controlling
® maintaining group standards;
@ influencing tempo;
® ensuringall actions are taken towards objectives;
@ keeping discussion relevant;
@ prodding groupto action/decision.
(d) Supporting
@ expressing acceptance of persons andtheir contribu-

tion;
® encouraging group/individuals
® creating team spirit;
® relieving tension with humor;
@ reconciling disagreements or getting others to

explore reasons for disagreements.
(e) Informing
® clarifying task and plan;
® providing new information to the group, Le.,

keeping them “in the picture”;
® receiving information from group;
® summarizing suggestions and ideas coherently.
(f) Evaluating
@ checking feasibility of an idea;
® testing the consequences of proposed solutions;
® evaluating group performance;
@ helping the group to evaluate its own performance

against standards.
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It is helpful for gifted students to examinethe various
leadership functions and to evaluate themselves as
strong, medium or weak in each of the functions.
An important lesson for gifted students to learn is
that there is no royal road to knowledge and skill
in group behavior. Johnson (1972) states that group
skill competence is built by experiencing as many and
as diverse groupsas possible.
There are a number of common behaviors in group

environments that may be exhibited by group members
that can be disruptive or harmful to the group.
Hopefully, not all of them will be present in any
one group. In fact, maybe none of them will be
apparent in some groups. However, a leader or
potential leader should be prepared to handle these
situations if they occur. Below are some examples of
disruptive behaviors and suggested waysof dealing with
each that were developed by Rosselli (1989) for use in
the leadership program conducted by the Center for
Creativity, Innovation and Leadership at the University
of South Florida.

CAN’T GET GROUP STARTED

There is a lot of fooling around and people are
wandering around. Gently remind them thatit’s their
group and that they are wasting time and ask, “Can we
get started?”

GROUPIS QUIET OR UNRESPONSIVE

A quiet period in the group is not always something
negative; however, if it lasts for an extended period
of time and becomes uncomfortable, then it may be
a good idea to directly address the situation by saying
somethinglike, “The group seems quiet now.” (Wait for
a response; if none, then ask “Why do youthink we’re
being so quiet?”)

LACK OF SERIOUSNESS

This can be a problem if it occurs at the wrong time. Try
acknowledging the problem and getting feedback from
the group by saying, “Some of us don’t appear to be
taking this seriously. What seemsto be the problem?”

CHAOS; EVERYONEIS TALKING AT ONCE

Simply remind the group of the ground rules by saying
something like, “Let’s remember our ground rules and
listen while others are talking. We all have something
importantto say, but if we’re all talking at once we may
miss something.”

SIDE CONVERSATIONS

This can be a real problem as it not only disrupts the
group, but can also cause a group to lose focus. To
handle this situation, you could say, “There are some
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side conversations going on and we’re losing focus. Let’s
stay on target.” If the conversations continue, it may be
a good ideato speak directly to the membersduring the
group. If at all possible, however, try talking to them
outside of the group andsit between them at the next
group meeting.

GROUPIS OFF THE SUBJECT

If the discussion has veered off the topic, but is serving
a purpose, you may wantto let it go or go with the
flow. However,if the groupis totally off track and the
discussionis not serving a worthwhile purpose, you could
try saying, “This is interesting, but we’ve gotten off the
subject. Can we get back on track?”

CLIQUES FORMING WITHIN THE GROUP

Talk to the members involved individually outside of
the group. Let them knowthatit’s great that they are
getting to knowthat person or personsin the group and
encourage them to get to know others. Provide more
activities in the groupthatwill help them to mingle more
and get to know othersbetter.
An effective activity that is illustrative of getting a

group started is: First Impressions. This activity is
particularly useful with gifted students aged 13 and
above.

First Impressions

Objective: (Getting to Know Each Other, Experiencing
Low Risk)

Materials Needed: Paper and pencils
Outline ofActivity
After the group has introduced themselves, each

participant makesa list of the other group members.
They then write a short description of their first
impression of each member. The sheets should be
kept confidential (maybe they can even be given to a
staff member). Andat the last meeting, the participants
can read overtheirlist to see how theirfirst impressions
differ from their lasting impressions.

Goal

Participants learn the value of saying “You can’t judge
a book byits cover,” and that if you give yourself the
chanceto get to know someone, you mayfind youreally
like them, and share something in commonwith them,
or at least understand them better.

How to Process

Theidea of unconditional acceptance can be pointed out
by asking such questionsas:

® whosefirst impressions varies from how they now
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view other members of the group? Why do youthink

that happened?
e do ycu think this is something that happensoften?
@ what may be some consequences if people always

wentby their first impressions?
A second activity for helping adolescent and pre-

adolescent students feel cohesive is the following

activity:

Scary

Objective. (Getting to Know Each Other, Experiencing

Low Risk)
Outline of Activity
The groupsits in a circle. The leader asks the question,

“What’s the scariest thing about being here?” Each
participant will then share what that is for him/her.
Then whit’s scariest for him/her with the group.

Goal

This activity helps to get anxieties out in the open so

that they can be dealt with. It encourages members of

the grouy: to see that everyone has anxieties about being
in the group. It also helps to build trust and cohesion in
the grou;:.

Howto Process

In the group discuss the fact that everyone is scared in a

newsituation; but that this group is a place where people

can share and get support.

Coping With Value Difference and Conflict

The sixth productive thinking and feeling behavioral
strategy of leadership is coping with value difference and
conflict. ‘Contrary to popular opinion, value differences
and controversy do not always have to be negative. Some
positive «outcomesof controversy include:

® motivation
® pers}ective thinking
® cognitive reasoning
@ mastery (retention of material)
® crea‘ivity
@ protlem solving
@ cohesion.
Whenthereis conflict, individuals become motivated

to solve the problem or motivated to maintain the
problem. During a controversy, there are opportunities
to take a different perspective or to see the problem from
another point of view. It also is a time to use cognitive
reasonin and to rise above emotional responses. To
solve the problem, we may need to master new material.
In addition, controversy can bring individuals together
and they can becomecohesive.

Pattern

RationaleConsequences

 
Decision Making 

FIGURE 3. A model for action decision making for
conflict resolution.

A model that has proven helpful to gifted students

is the model for action/decision making for conflict

resolution.

A Model for Action Decision Making for Conflict
Resolution

Using this model to resolve conflict, gifted students can

try to ascertain the rationale of the individuals involved

in the conflict. While noting their rationale, the students

can also watch for a pattern of behavior, or belief

systems, and action. By noticing the consequences of

this pattern of behavior, they can thentry to predict how

the people in conflict will make decisions.It is equally

helpful for gifted students to learn to be awareof their

ownrationale, pattern of behaviors, feelings, thinking,

action and their consequences.
Conflict can be defined as a difference or polarity

between one’s wishes and the wishes of others. This
polarity exists between present needs and future
capabilities. The conflict that gifted students are most
familiar with is the conflict between their animal nature
andtheir social ethics or between whatthey are and what
they want to be. Another conflict that gifted students
sometimes identify is between their easy habits and
their creative urges. Manz and Sims (1989) state that
leaders demonstrate a commitment and enthusiasm to
bring things about and to overcome controversy and
conflict. One way to overcome conflict and controversy
is to initiate negotiation.
There are five types of problems that commonly

create negative psychological dynamics in negotiating
controversy. They include:

(1) strong emotions;
(2) misperceptionsor stereotypes,
(3) lack of legitimatizing the problem;
(4) lack of trust;
(5) poor communication.
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When one is emotionally involved in a conflict or
controversy, it is almost impossible to respond in a
rational manner.Forthis reason,it is helpful to provide
“cool down time” before negotiations are attempted.
Misperceptions or stereotypes such as “womenare the
weaker sex” can blind a point of view in a conflict.
Getting correct information to the members engagedin a
conflict is essential to initiating productive negotiation.
The last three types of problems of negotiation often

operate together.It is difficult to resolve conflict if there
is poor communication and or a lack of trust. Bolton
(1979) states that there are three key qualities that
foster improved communication: genuineness, accepting
others and empathy. When people are guarded and
experience poor communication, a lack of trust can be
reinforced. Additionally, when people are guarded,it is
difficult to openly examinethe issues in a conflict. Both
sides must view the problem asa real conflict, for if one
person doesnotsee the situation as a conflict, then the
problem is not legitimatized.
To be successful in conflict resolution, there are

a number of useful communication techniques. They
include:

® restatement
@ paraphrase
® active listening
® summarization
® expansion
® ordering
® grouping
® structuring
® separation or fractionality
® generalization.
Examples of these communication techniques used in

a conflict between a gifted fifteen-year-old girl and her
motherare as follows.

Restatement: An example of restatement is; “Let
me see if I heard what you were saying, you would
like more free time and less responsibility with your
younger brothers and sisters?” Restatement mirrors for
the adolescent and provides the mother an opportunity
to check for accuracy and adequacyoflistening.

Paraphrase: Paraphrasing is similar to restatement,
but the statementis offered in ones own words. Bolton
(1979) adds that paraphrasing must contain the essence
of the other’s content. “You are interested in being held
less responsible for your brothers and sisters and you
want more time for yourself?”

Activelistening: Active listening involveslistening for
agreement, disagreement, inaccuracy of information,
application and creative adaptation. It is what Harman
(1989) calls learning to listen with an inner ear to what
people arereally saying.
“You want more time to yourself whichis essentially

what I want too” (agreement).
66

. or that business about time is a point of
disagreement, I think you have too muchfree time
as it is” (disagreement).
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“You were away for the last two weekends, doesn’t
that equate with free time”(inaccuracyof information).

“, . .free time—that’s a good idea, I’d like to see us
draw up a contract, so much work could equal so much
free time” (adaptation).

“Let’s think ofall the ways the family might enjoyfree
time together” (creative adaptation).

Summarization: When one summarizes, points are
listed for the individual such as 1, 2, and 3.
An exampleis:
“Well I hear you talking about problems at school,

problems with your family, problems dealing mainly
with free time and too much responsibility.”

Expansion: Expansion provides an opportunity for
building on a point, and perhapsto introduce newfacts
or to educate. An exampleis:

“Free time can be construed as scheduled activities
that you are involvedin,like sports orit can also include
time to daydream or be alone. Arethere other waysthat
we can think about the need for free time or how it can
be defined?”

Ordering, grouping andstructuring: Ordering is simply
saying “Let’s talk aboutfree time first and responsibility
second” or in grouping one might say; “Let’s group
the two together, they appear to go hand in hand.”
In structuring, one breaks the discussion down into
time slots or outlines how to go about discussing the
issue: “I would like to see uslist all the free time you
have andthen let’s do the same thing for responsibility”
(structuring).

Separation or fractionalizing: In separation or
fractionalizing, one deliberately separate the issues:
“Let’s deal with free time first and then talk about
responsibility” (separation).

Generalization: In the use of generalization, the
conflict is pulled together. By generalizing, one might
synthesize the conflict by saying: “It seems to me
that we are really talking about having some more
independence,is that right?”

Negotiation Strategies

There are hundreds of negotiation strategies that can
be taught to gifted students. It is helpful to ask the
students to identify personal or school conflicts and
then introduce two or three negotiation strategies at
one time. Each student then selects a conflict that can
be shared with a small group. In groups of three, each
student explains the details of their conflict to enable
anotherstudentto role play the second person involved
in the conflict. The third student acts as a mediator and
notes the progress of conflict resolution and the use
of specific negotiation strategies. Gifted students can
usually identify a problem, role play the conflict and
cometo a resolution in about 45 minutesof interaction.
Somenegotiationstrategies follow.
Wave a red flag: In this negotiation strategy, certain

behavior is considered detrimental, similiar to the
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manner in which a railroad conductor warns of danger
by waving a red flag.

Straw man: This negotiation strategy involves giving
up som«thing that one really does not value or want.

Buila a bridge: This negotiation strategy involves
listening to the other person’s argument until one hears
something with which he/she agrees and then builds a
verbal bridge. An exampleis:
The individual student whois observing the role play

betwee: the two in conflict and attempting conflict
resolution can periodically stop the interaction. At
this time, the third student can mediate by identifying
common perceptions held by the two members in
conflict. This interaction has to be done carefully,
for it disrupts the flow of communication. At the end
of the role play, the student who is mediating can
assess whether his or her perceptions were accurate
or inaccurate by asking for feedback from the two in
conflict. In addition, there should be a discussion and
assessment of whether the perceptions were hindering
or furtlering a productive, substantive, procedural or
emotional agreement.

Gifted students enjoy learning about negotiation and
conflict resolution. Learning to function as a mediator
or a positive memberin a conflict situation helps gifted
student; learn to accept expression of feelings and to
learn u:eful communication techniques.
To «stablish a positive emotional climate, it is

importznt for gifted students to learn howto translate
value laden or judgmental language into less emotionally
chargec terms and to affirm clear descriptions or
statements. Johnson (1972) suggests the use of non-
verbal conflict exercises to begin to develop positive
climates. One simple exercise is called thumb wrestling
in whic 1 the students lock fingers with their thumbs up.
Theytap their fingers together three times and then each
studentries to pin the other’s thumb,so that the other
cannot move. As a mediator, gifted students learn to be
able tc. prevent interruptions or verbal attacks and to
encourage the participants in conflict to focus on the
problera and not on each other.

Often gifted students—ourpotential leaders—havedif-
ficulty identifying and interacting with their chronologi-
cal peers. If a major goal of gifted educators is to
develoleadership, it becomes essential to educate
gifted students to effectively negotiate conflict and
controversy, especially in interpersonal relationships
with peers. Many of the techniques and strategies
discuss2d in this chapter were planned, developed and
initiated in the Texas Governor’s Honor Program. A
brief description of this program follows.

Texas Governor’s Honors Program

In 1976, the Texas Education Agency established the
State \ffice of Gifted and Talented Education. Since
then, {fexas has experienced a great deal of growth
in identifying and meeting the needs of gifted and

talented students. All districts in the state are under
a 1992 mandate to provide appropriate programs for
gifted students from kindergarten through high school.
Consequently, there is an acute need for teachertraining
in gifted education. The Texas Legislature has supported
the education of gifted students in several ways including
providing funds for the Texas Governor’s Honors
Program (TGHP) which not only provide a service
for adolescent gifted students, but provide a hands-on
site for teacher training in gifted education.
Lamar University has conducted the Texas Governor’s

Honors Program from 1989 to 1992. The Program is
a three-week residential summer program for gifted
adolescents, conducted underthe auspices of the Texas
Education Agency and fundedby the Texas Legislature
and matching grants from private and public sources.
The gifted students represent each of the 31 state senato-

rial districts in Texas and apply to the program indicating
their academic achievement through PSAT scores,
standardized test data, class ranking, and grades. In
addition, they provide teacher references and complete
open-ended essay questions on the topic of leadership.
Participating students have been enrolled in state
approved honorsorgifted courses, Advanced Placement
courses, and/or have demonstrated outstandingability in
achievementand leadership.
The major purpose of the Program is to recognize

outstanding high potential and achievementin secondary
gifted students. A second purpose is to provide a rich
training opportunity in a model setting for the students,
university faculty and teachers. The theme “Leadership
in a Multi-Cultural Society” provides the opportunity
to examine trends and issues such as those identified
by Barker (1992), through a variety of disciplines:
math, social studies, the social sciences, the humanities,

physical sciences, communication,andthearts.

The program goals provide:
@ in-depth instruction in content areas with an

emphasis on leadership;
® an opportunity for the development of a better

understanding of the political process and the problems
facing citizens in a globalsociety;

® an opportunity for the developmentof critical/creative
thinking skills and problem solving abilities;

® an opportunity for interaction with one another and
to develop an understanding of responsibilities to each
other;

® an opportunity for secondary school teachers to
demonstrate and experience strategies that are most
appropriate for gifted students and

® a modelfor local school districts that want to plan
and develop appropriate school programsfor adolescent
gifted students.

Asgifted students study and experience leadership in
a multi-cultural society using the model of interactive
leadership, they not only learn about leadership but
they also learn about themselves. Because they are
deeply involved with their own history and way of
life, it is often difficult for gifted students to step
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back and analyze their own situation. To analyze
leadership styles, there needs to be a certain amount
of detachment. This detachment can be provided by
in-depth academic andsocial experiences that encourage
the gifted students to become knowledgeable about
other cultures in our global society. Texas Governor’s
Honors Program students study the Hispanic, Indian,
African-American and Asian cultures that represent the
multi-cultural demographics of Texas.

University faculty, secondary teachers, and counselors
attend a weekend training seminar prior to the
Opening session of the program, concentrating on
developing teaching strategies that are responsive to
adolescent gifted students’ learning needs. Twenty
graduate students function as counselors along with 30
former Program students whoserveas junior counselors.
These counselors assist with day-to-day operations and
serve as mentors for the gifted students. Each Texas
Governor’s Honors Program student is assigned to a
“family” consisting of ten students and a counselor.
The curriculum of the TGHPis designed to pro-

vide in-depth instruction in interdisciplinary content
areas and to link content to skill development,
problem-solving behavior and attitudes, all with an
emphasis on leadership development. The curriculum
is planned to provide qualitatively different curriculum
and experiences.
Emphasis in TGHP is placed on the development

of personal leadership skills and engaging the gifted
students in practical research on problemsandissues.
One of the key components of the Texas Governor’s
Honors Program is providing an opportunity to discuss
world issues in small seminars with content experts
including Lamarfaculty, community,state, national and
international leaders.

Coursesinclude Russian, Chinese, group dynamics,
futures, communication processes, problem solving,
number sense, great documents in history, rocks
and stars, international trade and finance, artificial

intelligence, robotics, great moments in history, exposi-
tory writing, environmental studies, Japan-Manism,

international negotiation and peace conflict, rhetoric,
calculators, psychology of persuasion, women in the
nineteenth century and theater/drama production.
The Program’s philosophy asserts that the mind,

body and spirit must be nourished to create leadership
development,the gifted students are given opportunities
to explore activities that provide multiple avenues
for academic stimulation, relaxation and socialization.
Activity courses include swimming, dance/movement,
volleyball, aerobics, melodrama, drawing, table tennis,
art appreciation, fun with clay, track, video production
and jazz ensemble.
Weekend field trips and evening seminars with

speakers extend the gifted student’s awareness of
societal, political, environmental, and economic issues.
Evening seminarsutilize guest speakers.
Examples of multicultural seminars include a Buddhist

priest who explained the impact of religion and
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immigration on leadership in the Asian community
in Texas, and professors from the Indian community
who discussed the issue of foreign students studying
in the United States and dealing with the problem of
whether to stay here or to return to their home land.
Panels of Hispanic and African-American leaders shared
the unique problemsand issues from their perspective
and engaged the studentsin reflecting on the changing
demographics of Texas.
A highlight of the Texas Governor’s Honors Program

is a visit to Spindletop-Gladys City, a boomtown and
the site of one of the first oil wells in southeast Texas.
This visit provides an opportunity to trace the social
and economic impact of the oil industry on the state
of Texas.
Texas reflects a vast array of geographical, social,

economic, ethnic, and cultural differences. The Texas
Governor’s Honors Program students represent rural,
suburban, urban, and inner-city areas and attend school
districts with populations from under 200 to 100,000.
Many of the students come from areas where gifted
students are the norm, while others comefrom districts
wheregifted students are considered the “odd man out.”
In addition, many of the TGHP students have traveled
widely and participated in other student summer
institutes or workshops, while for some students, the
Texas Governor’s Honors Program representstheirfirst
time away from home.

Formerstudentparticipants andstaff indicate that the
Texas Governor’s Honors Program has created a major
positive impact on their lives. Students report that the
long-term effects of the program will be evident in
their more positive attitude toward learning andtheir
enhanced leadership skills that impact their school and
community.

Fducationally, not only do the gifted students receive
extensive college preparation by being exposed to in-
depth knowledge in a variety of subject areas, but
they develop and practice leadership skills through
small group activities. Each student is encouraged to
plan and develop a leadership project to be carried
out in his/her home school Two students are selected
to attend the Texas Governor’s Honors Program the
following year to conduct an evening seminar called
Futures Edge Leadership. An award is given to these
students by the Texas Association for Gifted Students
and they are honored at the annualstate association
meeting.
Working with the students at the Texas Governor’s

Honors Program is one way of experiencing leadership
in the making,particularly as the students learn to use a
variety of strategies demonstrated by their teachers and
seminar leaders. Still another way these students learn
about leadership is by examiningthe lives of people who
demonstrate leadership. Dwight D. Eisenhowerprovides
an example of interactive leadership.

President Eisenhower was an active and influential
leader who wascontentto lead through others. He was
convinced that people-to-people contact can help ease
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the lack of trust and misunderstanding in the world and

for this reason workedto establish the People to People

Citizen .Ambassador Program. Eisenhower was content

to give credit to others and his Presidency wassimilar to

his military leadership in that he quickly and effectively

enabled others to lead themselves and then to lead

others. (General Eisenhowerservesas a fine example of

interactive leadership. He developed his own leadership

and then developedit in others.

In Summary

This chapter introduced a model for interactive leader-

ship and suggested that the systematic developmentof

specific productive behavioral andfeeling strategies can

implement leadership developmentin the education of

gifted students.
An «xample of a program using the interactive

leadership model to develop interactive leadership with

gifted 2dolescents (Texas Governor’s Honors Program)

was discussed. Last, an individual who represents an

exampleof interactive leadership was discussed, former

Preside 1t Dwight D. Eisenhower.

William Corrigan of the College of Education at Texas

A & M University has described leadership training as a

powerful vehicle that can meetthecall for excellence not

only in today’s youth, butin teachers and administrators

as well. Corrigan believes that leadership development

can assist schools in becoming the center of success that

is needed to move education from rhetoric to practice.

By assisting gifted students to become doers, to take

charge nd to take action, the emerginggifts to the world

from such leadership action can barely be imagined.
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Identifying and Nurturing Gifted, Very Young Children
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Despite widespread curiosity about the nature of pre-

cocious <levelopment, and the possibility of identifying,

conserving, and promoting giftedness in the very young,

there is surprisingly little solid research with gifted

children prior to school entry, an age range in most

countrie; that is represented by birth through five

years. This chapter will describe, first, the rationale

for conclucting research with young, gifted children;

second, some general questions about the development

of young, gifted children concerning which reliable

data have been accumulated; and third, the evidence

availabl: about family and group environments that

may promote advanced development. Actually, a large

proportionof the existing literature about young, gifted

children is devoted to reports of programs designed to

meet the: special needs of this group, but because such

reports cannot be termed “research” by any but the

most geerouscriteria, this final section of the review

will per“orce be selective.
It is, indeed, unfortunate that so little research has

been de voted to young children with precocious devel-

opment (Gallagher, 1988; Karnes, 1983; Horowitz, in

press). }=ven among the “gifted community,” there is

little research with very young children. The “main-

stream” international research community in develop-

mental »sychology haspaid evenless attention to this era

of giftedness, despite the fact that, for a numberofyears,

infancy and the preschool years were the primary focus

of developmental research. From a numberof theoreti-

cal outlooks, not the least of them Freud’s and Piaget's,

the early years have been viewedascritically formative

for the individual pattern of subsequent intellectual,

social, and emotional development. Yet, in general,

the emphasis in research on young children has been
on central trends rather than on individual differences,

so that “outliers” whose developmentis significantly
advanced are “troublesome noise” rather than objects
of intetest in themselves. A second emphasis in the
mainstrzam of developmental psychological literature,
increasingly for the past 25 years, has been on children
at risk for impaired development and poor school
performance. Because of these competing agendas, in
the standard journals on developmental psychology,
many issues go by without a single article dealing
specifically with precocious development, to say nothing
of such developmentin the very young.

The Mandate to Study Very Young, Gifted Children

Thereare significant scientific questions upon which the

study of early precocity can shed light. By studying

children whose development is, in some ways, or in

many ways advanced, questions such as the following

can be addressed:
(1) How early do distinctive differential patterns of

ability appear?
(2) What are the driving forces behind early talents?

Whatelse is different about these children,in their own

personal resourcesorin their environments?

(3) Are there a few, restricted, paths to or mechanisms

associated with precocity, or many? Do early readers,

for example, all exhibit excellent visual memory, or

advanced auditory memory,or are they highly analytic

sounders-out of new words,or skilled contextual guess-

ers? Or anyorall of the above?
(4) How stable are early patterns of precocity? Issues

of continuity in development imply some persistence

of functions or processes over time (Uzgiris, 1989).

Uzgiris uses the term constancy to refer to “unchanging

behavioral patterns or some underlying elements pro-

ducing those behavior patterns” (p. 125), while using the

term stability to refer to regularity in the rate of progress

within a group of individuals over time, with those

who have attained the highest level of development

continuing to progress fastest. Other authors have used

somewhat different terms. There may be different mani-

festations of the same underlying function at different

ages, or what Kagan (1971) has called heterotypic

continuity (e.g., the highly verbal toddler may combine

words early; the highly verbal adolescent may write

outstanding prose). Stability and/or predictability can,

therefore, take many forms. By following children with

distinctive characteristics, it may be easier to discern the

overall weave of the fabric of development.

(5) What can welearn retrospectively from the early

childhoods of those who later demonstrate remarkable

accomplishments?
(6) Are some conditions of early childhood more

propitious than others for optimizing development? Do

parents of precocious children behave differently than

other parents? Are somepatterns of early parent-child

interaction particularly effective or formative? What,if
anything, do the children dotoelicit such differences?
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(7) What about thosecritical motivational concomi-
tants of high achievement in adults—persistence, com-
mitment, high standards for one’s own performance?
Can those be traced to the early years as well?

(8) Are there learningsituations that promote optimal
development? Dothesesettings simply supply first-rate
supportfor anychild,or are there particular aspectsthat
are best suited to support and promote the development
of the precocious child?

In addition to their scientific value, such questions
are also of significant value to society. Nurturing tal-
ent should be among anynation’s highest priorities:
nurtured talents can, in the long run, not only impact
the children’s own lives, but the welfare of everyone.
The more we know abouttheearly lives of gifted young
children, the more we will know how to conservethis
precious resource—and the more we will know about
how to encourage the wholesome developmentofall
children.

Finally, these questions may havereal value for the
quality of life for the gifted children themselves. Not all
our questionshaveto do with these children’s long-range
futures. There are cogent questions to be answered for
the here and now.Asadults, we want to assure every
child the right to a happy, healthy childhood, but
children who are out of step with their peers may be
deniedthat right.

Early Developmentof Young Gifted Children

The succeeding sections will not supply answers to all
these questions—certainly, not definitive answers. The
base of solid, well designed researchis simply too sparse
to permit such conclusions. Some questions about early
developmentcan, however, be examined with the goalof
uncovering both the meansofidentifying early precocity
and the conditions that appearto fosterits emergence
and preservation.

Retrospective Studies ofthe Early Lives ofHigh
Achievers

Since the studies by Cox (1926) in the 1920s, and indeed,
since the nineteenth-century studies by Galton (1869), a
numberof investigators (e.g., Albert, 1980; Goertzel,
Goertzel, & Goertzel, 1970; McCurdy, 1960; Ochse,
1990; Radford, 1990; West, 1960) have attempted to
assemble the fractionated information available about
the very early lives of people who later became eminent.
Most of these individuals grew up in environments
characterized by warm affection and intense cultural
and scholarly stimulation, both formal and informal.
There are, however,a significant numberof contrasting
histories of persons who grew upin relatively abusive
circumstances and/or experiencedsignificant losses such
aS premature parental death (Albert, 1980; Goertzel
et al., 1970; Ochse, 1990). Few people of eminence
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studied by Cox (1926) or McCurdy (1960) had attended
commonschool, public or private, prior to entering a
university—a finding disturbing for the possibility that,
by educating children en masse, potential “geniuses”
may be dampenedandevenlost. Indeed, manyofthese
individuals who would later be such highly creative
achievers had been profoundly lonely children who were
isolated from playmatesby family plan and/orby paucity
of siblings (Ochse, 1990; West, 1960).
A more recent study of the early lives of eminent

achievers is that by Bloom (1985) and his colleagues
at the University of Chicago. Theydid not, interestingly,
uncover abuse or early isolation from peers seen by
earlier investigators, although many of these world-
Class achievers did devote themselves single-mindedly
to their talent beginning in middle childhood, their
out-of-school companions becomingrestricted to adults
and other children with the same interests. The sample
studied by Bloom included approximately 25 world-class
young adult representatives in each ofsix skill groups:
swimmers, tennis players, pianists, sculptors, mathema-
ticlans, and research neurologists. Young adults were
chosen in order that their parents and teachers might
also be interviewed. The report, which was written
essentially for a lay audience and therefore lacks many
of the details necessary for careful review,is provocative
for both the commonalities and differences found across
groups. The specific talents of the mathematicians and
neurologists were, for example, not apparent in early
childhood, although these future achievers were clearly
very bright, curious, and energetic in their pursuit of
knowledge. Thesculptors’ interests in three-dimensional
forms emerged mainly after they entered college, when

_ this medium first became available to them. In contrast,
the long-term interests of the athletes and musicians
emerged muchearlier, and were often consistent with
those of their families. The generalpicture is of gentle,
warm, playful nurturance during the early years, often
through family activities and instruction by teachers or
coaches who werenotparticularly “high powered.”It
was not until middle childhood that the children were
introduced to disciplined study with expert teachers,
or that their own deep and passionate commitment
emerged, to be supported by nearly equal commitment
on the part of their parents.

Prodigies

Prodigies are children who are distinguished by the
emergence, usually during the middle years of child-
hood, of performance that is not only promising (asis
that of other gifted children), but impressive by adult
standards (see, e.g., Feldman, 1986; Radford, 1990).
Few of the children can, then, rightfully be called
“prodigies” during the earliest years of childhood, and
for this reason, their nature and existence will only be
touched onhere.

Except for the few prodigies whose talents are
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multiple (and whom Feldman (1986) termed “omnibus
prodigies”), most prodigies have narrowly focused
talents which may, if unattended, simply wither away.
Onlyif the talent is discovered, encouraged, and valued
(Feldman, 1986; Simonton, 1988) will it flourish long
enough to develop, and even then, its owner may
lose interest and go on to other activities in which
his or her talent is less impressive, as, for example,
did one of Feldman’s chess prodigies, who switched to

baseball, at which he was not prodigious. Other child
prodigie: later fail to undergo the painful and often
disturbing reorganization and metamorphosis neededto
proceed from the clever and technically proficient child
to the truly gifted and mature adult (Bamberger, 1986;
Mill, 1924).
Even during early childhood, some prodigies can be

found, aithough most should more precisely be known

as “pre-prodigies,” since their talents are generally a

few yeas from fruition. Yet, there are reports of

adult-level performance in quite young children, suchas

the (perl:aps apocryphal) story of the young Gauss, who,

before aye 3, corrected a mistake in the weekly payroll
on whichhis father was working (Radford, 1990). There
is, moreover, an interesting subset of children who are

amazingly talented pianists, most of them blind and/or
otherwise handicapped (Miller, 1991), although cer-
tainly, like Mozart, there are occasional young prodigies
who are not at all handicapped. Gross (in press) also
describe; the impressive early development of three

Australian children whose IQs she calculated as over

200. And the drawings of monkeys sketched by the

young Chinese artist, Yani (Ho, 1989; Zhensun & Low,

1991), beginning at age 2 years, have delighted many

audienc:'s since they were first shown abroad in 1989.
To besure, the phenomenonof true prodigiousness

in very 2arly childhood is so rare that few exemplars

can be studied in vivo by any single investigator. Yet,

the verified reports of precocity of almost unbelievable
degree make it mandatory that scientists and educa-
tors be willing to entertain, at least, parental reports
of improbable advancement during infancy and early
childhocd. Each such history needs, of course, to be
checkec., but the fact that such “off scale” talent can
exist should give pause to those unbelievers who “know
what ch Idren are like,” and who refuse, therefore, to

respond flexibly to the needs of real children whose
talents exceed those of average agemates by degrees
that are moderate to astonishing.

Early Signs ofPrecocity

Develoy:mental advancement may be moreorless obvi-
ous or casy to recognize. There are someindications
that, even in the newborn era, some signs maybe seen.

There ace numerous anecdotal accounts by parents of
unusual alertness in babies whoarelater seen asgifted,
althougti one must take into account the heightened
alertnes:; of normal babies in the first few hours oflife

(and simultaneous hypervigilance in their parents). High
newborn cry counts (Abroms, 1982b), rapidity of visual
habituation during thefirst few months (Abroms, 1982b;
Fagan, 1985; Rose, Slater, & Perry, 1986), advanced
visual memory as shown by preference for the novel
over the familiar (Fagan & McGrath, 1981), and early
attention and information processing (Bornstein, 1989)
may precede advanced cognitive development later
on. Correlations of early measures with later verbal
intelligence appear to be stronger than those with later

performance measures. Indeed, in a summary (Lewis &

Louis, 1991) ofabilities and skills mentioned by authors

who have studied young gifted children both formally

and informally, early attention, memory, and advanced

language development were mentioned more frequently

than anyothers.
Although, as a group, gifted infants and preschool

children tend to be healthy and strong (e.g., Barbe,

1955; Terman, 1926), this superiority may be an arti-

fact of biased sampling procedures and advantagesof

background (Roedell, Jackson, & Robinson, 1980).

Motorskills in the early years do not appear particu-

larly advanced in young children with verbal precocity

(Robinson, Dale, & Landesman, 1990), nor do parents

of children advanced in any of several cognitive areas

report earlier attainment of milestones such as walking

(unpublished study by Krinsky, Jackson & Robinson,

1977, cited by Roedell et al., 1980). One interesting

study in Toronto (Leithwood, 1971), however, found a

relationship within a group of sixty 4-year-old children

(mean IQ = 125) between Stanford-Binet IQ andability

to perform complex gymnastic motor tasks but no

significant relationship between IQ and performance on

simple motor tasks. Motor tasks that require cognitive
organization may, then, also tap cognitive abilities.
Although mostof the research with gifted children has

focused on school-age children, that body of knowledge

points clearly to the tendency for gifted children to

exhibit more advanced personal maturity than others

of the same age (Janos & Robinson,1985; Robinson &

Noble, 1991). In play interests, social cognition, choice

of friends, moral judgment, and other respects, these

children tend to resemble older children. For example,

Klene (1988), who surveyed parents of gifted children

ages 5-13, found an age shift, with the fears reported
by parents of youngergifted children resembling those
expected at a later age. Young gifted children are also
described as having more energy, persistence, and
vigor (Carter, 1958; Miles, 1954; Terman, 1926), and
enthusiasm (Hunt & Randhawa, 1980).

Roedell et al. (1980) summarized carefully the evi-
dence about gifted preschool children’s personality and
emotional maturity, including reports of several studies
in the preschool at the University of Washington. They
concluded that, with the exception of advancedsocial
cognition (e.g., ideas about waysin which children might
solve hypothetical social conflicts, self-assessment of
their own social status, concepts of friendship), the
actual social behavior, temperament, and personality
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characteristics of young gifted children are broadly
varied and notparticularly different from the range
exhibited by children of average intelligence. Further-
more, they found, children’s ability to reason verbally
about social situations was not related to the way they
actually handled such situations on the playground.
Similarly, Kitano (1985), observing gifted children in
a specialized preschool, reported that they behaved
similarly to unselected preschoolers in many ways,
although they demonstrated advanced knowledge and
thinking abilities, creativity, and social maturity; Kitano
also found, however, that the gifted children were
more competitive, independent, and persistent in task
completion.

All these authors did, however, like Abroms (1982a),
report anecdotes suggesting that discrepancies between
mental ages of children and their playmates do cre-
ate occasions for conflict and disappointment, such as
the bright child who kept making appointments with
playmates who had no concept of time. Abroms and
Gollin (1980) also reported, in contrast with Roedell
et al. (1980), that the gifted preschoolers they observed
showed more cooperative play, more complex play
patterns, and more sophisticated play activities than
expected, as well as both greater cooperation and greater
risk-taking in their play. Similarly, Barnett and Fiscella
(1985) saw higher levels of physical, social, and cognitive
playstyles in gifted children than in the nongifted group.
And yet, even whengifted young children do act in a
mature fashion for a time, fatigue and/or boredom may
takeits toll in crankiness and deterioration of effort more
than with older children (Kanevsky,in press).
The discrepancy between cognitive capacity and actual

social-emotional behavior, even when children are
psychosocially somewhat advanced, creates problems
for parents and teachers, who may expect behavioral
maturity to match mental maturity. Indeed, the children
themselves maybe frustrated by their inability to meet
their own high expectations, standards, and goals.
It is important to remember, however, in judging
“adjustment,” that the problem is often not “poor
adjustment” but a discrepancy between high ability
and more average emotional control. Indeed, the
overwhelming evidence, for all but the very brightest
children, is that social and emotional adjustment from
the very early years to adolescence, is generally more
positive for gifted than for nongifted children (Janos &
Robinson, 1985; Lehman & Erdwins, 1981; Robinson
& Noble, 1991; Roedell, 1989; Terman, 1926).

Parental Identification

Can parents be relied upon to identify advancement
in their own children? Numerous investigators have
reported that, especially when they are given behavioral
criteria or checklists by which to judge, the very young
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children “volunteered” by parents for special studies
or educational opportunities are, on the whole, sig-
nificantly advanced (Ari & Rich, in press; Hanson,
1984; Klein, in press; Louis & Lewis, 1992; Robinson
& Robinson, in press; Silverman, Chitwood, & Waters,
1986).
During the early years (perhaps throughout child-

hood), parents tend to do best at identifying precocious
children in domains in which there are distinctive
milestones and normative expectations, as there are for
the emergence of language and reading. Parents are, for
example, quite good at identifying toddlers with broad
vocabularies and complex sentence structure (Robinson
et al., 1990) and better at identifying preschoolers who
reason well mathematically and read early than those
whoexhibit precocious spatial reasoning and memory,
areas in which adults typically do not possess such
informal timetables (Robinson & Robinson,in press). In
a longitudinal study undertaken by Robinson, Roedell,
and Jackson (Robinson & Robinson, in press), about
half the 550 children “volunteered” by their parents
actually attained initial IQs, at ages 2-5 years, of 132
or higher (20 timesthe rate in the general population).
Even amongthose children whose IQs were lower, many
showed genuine precocity in specific areas such as math
or puzzles.

Behavior checklists are available to help spot young
children with advanced development (Karnes & asso-
ciates, 1978; Lewis & Louis, 1991; Shwedel & Stone-
burner, 1983; Silverman et al., 1986), but few of the
checklists have been carefully validated. The most fre-
quent report is of excellence in memory, both immedi-
ate and long-term. In addition, long attention span,
extensive vocabulary, preference for older playmates,
and personal maturity are prominent. Klein (in press)
lists the following characteristics of the gifted children
for whom application was being made to the special
program at Bar-Ilan University’s Early Childhood Cen-
ter: precocity in early language development; superior
memory; a highly inquisitive attitude; an appetite for
learning; pleasure in drawing, imaginary games, and
building with Lego; liking to listen to stories and to
play with them; goodspatial orientation; early number
skills; a store of memorized information; and alertness
to unexpected changes.

Louis and Lewis (1992) queried parents of youngsters
(mean age = 33 months) who brought them to a
specialized clinic for gifted children abouttheir beliefs as
to essential elements of “giftedness.” Parents whocited
exceptional memory,imagination, and abstract thinking
had children with higher IQs (mean = 149) than those
who mentioned specialized sets of knowledgeorskills,
such as knowledge of body parts, the alphabet, and/or
numbers (mean IQ = 118). Interestingly, Silverman et
al. (1986) report that, of children nominated bytheir
parents but scoring below the mean IQ (132) of their
group, a large proportion hadhistories of ear infections
that may have impacted language development.
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Prospective Studies Using Psychometric Measures

The aviilability of recently standardized, valid, and
appropriate psychometric measures useful during

infancy and the preschool years varies considerably
from ome country to another. In the United States,
there is no dearth of such measures, but in many

other countries, because of cultural and practical

differenzes, the situation is quite different. For example,

in Scanclinavia, children at risk for learning impairment

and/or lowered school performance are offered services

without the need for establishing eligibility through test

scores, so testing is seen as muchless useful than in the

United States, where eligibility requirements do include

testing, even for very young children. Added to these

cultural differences are the considerable expense in

professional time and fiscal investment required to

develop measures that are culturally appropriate and

standardized on local populations.
Furthermore, as secular conditions change, measures

must be updated to reflect changes in children’s know-

ledge and skills. For example, the 1972 standardization

of the Stanford-Binet yielded much “tougher” norms

for yourg children than the did 1960 version (Terman

& Merrill, 1960, 1973), reflecting rapid changesin the

United States in the availability of early education

and educational tools such as toys and books, the

inauguration of Sesame Street and similar programs,

and other secular differences in the intervening years.

A 4-yeur-old who earned a Stanford-Binet MA of6-1

would have attained an IQ of 149 in 1960 but an IQ

of only 138 in 1972. Even without such short-term

upheavals, the general world-wide trend is toward

steadily higher performanceonintellectual measuresfor

both children and adults (Flynn, 1987). Using outdated

norms during an erain life when children’s abilities and

skills ate changing very rapidly can lead to significantly
exaggerated expectations.
Even with the best psychometric measures, however,

early test scores tend to be unstable, and high test scores
are, individually, even more unstable than average or
low tes! scores (McCall, Appelbaum, & Hogarty, 1973).
When investigators have followed preschool children
identified solely by their exceptionally high test scores
(e.g., Shapiro et al., 1989; Willerman & Fiedler, 1974),
the results have not been encouraging. The children’s
earlier infant performance on the Bayley Scales had not
been particularly advanced, and their subsequent test
scores have tendedto decrease. It is important, however,
to note that these subjects were notidentified by real-life
indices. but by test scores alone.
Not only do groupsof children who wereidentified by

their parents as advanced tendto attain high test scores,
those children’s scores tend to remain high over time,
even though individual scores may vary up or down.
Such findings suggest that, on average, advanced ability
tends 0 maintain its rapid pace of development. This
evidence substantiates the notion that early giftedness,
or rapid development, also predicts the subsequentrate

of development, and is not simply a product of being
ahead at the beginning (Anderson, 1940; Humphreys
& Davey, 1988), rather like a soccer or football team
that makes so manygoals early in the gamethatin later
periods it may lag behind its opponents andstill win.

Evidencefor the Emergence of Specific Abilities

Wheninvestigators have singled out specific domains
and have used multiple measures within that domain,
they have been able to identify precocity within some
domains that are not simply evidence of across-the-
board advancement, but evidence for the emergence
of specific differentiated abilities. The strategy here has

been to pick domainsin which skills are just emerging,

where precocity is distinctive to adult observers and

somewhat unusual but not rare, and in which reliable

assessment tools are available. Two such salient skill
areas are language and reading, each of which consti-
tutes an enormously powerful tool that opens direct

pathways to more knowledge and engages the willing
cooperation of parents and teachers.
One example of such research was conducted in our

own University of Washington laboratory, a 5-year study
of 25 toddlers who exhibited precocity in breadth and/or
complexity of expressive language at age 20 months
(Crain-Thoreson & Dale, 1992, under review; Robinson
et al., 1990). Verbal precocity did indeed emerge as
a coherent domain, observable and measurable across
situations and overtime. The children attained generally
elevated initial Bayley and Stanford-Binet scores, but
they were farther ahead in language thanin otherareas,
and not advanced at all in some areas such asspatial
reasoning and motorskills. Their verbal memory was,
however, outstanding. Spontaneous language samples
examined at 20, 24, and 30 months revealed that the
children were using a variety of mechanismsto acquire
language. Some were more social and imitative while
others were more analytic; some acquired phrases and
sentences while others constructed new sentences from
separate components; somewerewilling to take greater
risks in expressing themselves (and made more mistakes)
than others, who were more cautious. As a group, over
a five-year period they remained distinctively ahead in
language, though not quite so dramatically, but they
were not early readers. Once they began reading,
however, all but one earned quickly and apparently
effortlessly.

Early readers can, however, be found with relative

ease (Jackson, in press), and there has been much more
extensive research with early readers than with early
talkers. It is clear that not all bright children read early
and not all very early readers are remarkably bright;
indeed, a rare condition of hyperlexia (in retarded,
usually autistic, young children who have learned to
decode written words despite impaired language skills)
demonstrates the lack of linear correspondence between
intelligence and reading skills (Healy. 1982). On aver-
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age, however, children discovered to be competent
readers before entering kindergarten do tendto attain
high IQs, trending toward a mean of about 130 (Jackson,
in press).

Jackson’s (in press) review of the literature on early
readers demonstrates that early readers are not distin-
guished by a single style of acquisition or skill, and
some are able to read despite relative deficits. Most
do, however, prefer to read prose quickly—reading
rapidly to get the gist of the story even though they
may miss words here and there—although they use
different attack skills when reading isolated words.
Overthe schoolyears, early readers tend to retain their
advantage over their classmatesin readingskills, though
less dramatically, and they generally do well in school.
Unless they are given appropriate reading instruction,
however, the early school grades, when their classmates
are being taught to read, may constitute not only a
period of decelerating growth ofskills, but of profound
discouragement with the educational enterpriseitself.

Cognitive Studies

Remarkably few investigators have examined the pro-
cesses by which young,intellectually gifted children
actually learn and solve problems. Even fewer are the
research designs that disentangle the effects of mental
age (MA) and chronological age (CA), comparing
younger gifted children with older children of the same
mental ability although there are some exceptions(e.g.,
Kanevsky, in press; Lempers, Block, Scott, & Draper,

1987; Planche, 1985; Shigaki & Wolf, 1982). Young
gifted children learn faster, reason with advanced logic,
and generalize more readily than not-so-bright children
of their CA;this is hardly an unexpected finding. What
we need to knowis howtheir learning, understanding,
and managingof the cognitive tasks resemblesordiffers
from other children of comparable MA.Becauseof the
richness ofcritical shifts seen in most children between
ages 4 and 6 or 7, preschool children with mental ages
in this range should be able to shed considerable light on
the underlying processes involved.
Lempers et al. (1987), for example, compared 24

very bright preschoolers with both a CA-matched and
an MA-matched group on a spatial projective task,
a cognitive perspective-taking task, and an affective
perspective-taking task. The bright, young children
resembled their mental-agemates in performance, sup-
porting the notion that giftedness does indeed mean
accelerated development. Planche (1985), in France,
using the MA-matchdesign, found task comprehension
and various aspects of information-processing in bright
preschoolers actually to exceed the skills shown by
somewhat older children of average IQ. Using CA
norms rather than MA-matched controls, Zha (1984),
similarly found advancement in analogical reasoning in
very bright Chinese preschoolers.

Several studies in the Piagetian mode were reported

312

in the 1970s (see Spitz, 1985; Tannenbaum,in press),
and even Piaget himself is quoted by Spitz as having
described bright children as able to problem-solve at
a level above that expected from their CA. Tasks
during the sensorimotor period have not been highly
correlated with overall development (Smolak, 1982).
Taking asthe criterion the attainment of concrete opera-
tions such as conservation of number and continuous
quantity, the evidence points to moderate advancement
by preschool gifted children—4-year-olds tend not to
succeed (Brown, 1973; Moore, Nelson-Piercy, Abel,
& Frye, 1984) possibly because of limited experience
(Spitz, 1985), while 5-year-olds do (DeVries, 1974:
Little, 1972). Furthermore, once young gifted children
catch on to the idea, they grasp and generalize the
process with great rapidity andefficiency.

Piagetian measures and standard intelligence meas-
ures tend, not surprisingly, to be positively correlated
(Kaufman, 1971; Zigler & Trickett, 1978). Spitz ( 1985)
has made the case for taking both chronological age
(CA) and IQ (and consequently, mental age (MA)) into
account whenpredicting performanceon cognitive tasks,
with IQ, he maintains, “at least twice as valuable for
making predictions of performance on Piagetian tasks
than is knowing only the CA, even with unexceptional
children” (p. 120). Indeed, there are some kinds of
problemsthat are more difficult for mentally retarded
children and easier for gifted children than their MA’s
would predict, problemslargely calling upon logic and
conceptualanalysis.

Recently, investigators have tended to shift from
standardized test-like situations to a more dynamic
assessment of a child’s ability to learn and transfer a
problem-solving strategy to new problems. Based on the
concept of the zone ofproximal development proposed
by Vygotsky (1978) and elaborated by Feuerstein (1979,
1980), this more flexible methodinterprets the degree of
help needed bythe subject as an indexofability.

Research on the metacognitive strategies of preschool
gifted children has yielded intriguing results, suggesting
that young,gifted children are more accurate observers
of their own behavior, more effective problem-solvers,
and utilizers of a greater variety of learning strategies
than other children (Moss, 1990, in press; Moss &
Strayer, 1990). For example, these children are preco-
ciously aware of what they do and do notknow,like the
exceptionally self-aware 24-month-old who wasasked to
copy a complex block pattern on the Stanford—Binet,
Fourth Edition and, before attempting the task, said, “I
don’t think I know howto do that.”

Kanevsky(in press; Kanevsky & Rapagna, 1990), at
McGill and Simon Fraser Universities in Canada has
used the MA-CA match design in a detailed study of
the problem-solving strategies of average-IQ and very
high-IQ children ages 4-5 and 7-8. The children were
required to solve the Tower of Hanoi problem, and two
variationsofit, and were given help as needed,following
the dynamic assessment model. Detailed information
was recorded not only about the children’s errors,
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successes, and speed, but also their questions and

comments. Although their level of performance was
like tha: of the average-IQ older children, in many
respects. the younger high-IQ children resembled the
older high-IOQ children. They preferred to ask for help
when they felt they needed it, not when it was offered;
they commented more frequently on the similarities
among the games; they understood the essential nature
of the task and took on the challenge with relish, with
the thril! of the chase (or what Czikszentmihalyi (1982)
terms “!low”) so that once they had the idea, they
tried to make the task more challenging, do it faster
or with fewer moves, and so on. Kanevskyalso noticed,

howeve:, that the younger children tired more easily,
possibly because the task made such demands on them,
and when they did, the brighter young children tended
to lose both their interest and their advantage, behaving
more like their average agemates.

Studies like Kanevsky’s (in press) point to the desir-
ability of extending metacognitive investigations to this
younger population. Kanevsky reported evidence of
metacognitive maturity: her younger, high-IQ children
not only understood game rules more rapidly than did
older children of average ability, but learned from
their mistakes, were able to see errors as learning
opportunities rather than failures, and monitored the
difficult; level of the tasks to push themselves to an
optimallevel of challenge—thatis, until they grew tired
and crarky.

Summary: Characteristics and Needs of Gifted
Children

After a brief review of biographical studies of eminent
persons and of prodigies, this section turned to an
examination of the characteristics of young, gifted
children. The discussion focused on those aspects of
gifted children that are most relevant to their special
needs, rather than the needs they share in commonwith
others of their age. In many ways, of course, children
whoare preschoolers not only resemble their agemates
but live, learn, and play in the same environments.
These environments may or may not be sensitive to
the individual differences among children in general,

and in particular, may be unresponsive to the verbal,
conceptual, and personal maturity of young gifted chil-
dren, as well as to the discrepancies within a given
child—for none of these children is, in truth, precisely
“prototypic.”

Gifte:! children are at least as varied among them-
selves a‘ are children of average intelligence (McGuffog
et al., 1987). In focusing on ways that gifted children,
as a group, differ from other children, it is easy to
forget that fact. Their styles of acquiring knowledge and
skills, their areas of relative strength or precocity, their
persona styles in dealing with children and adults, their
motor skills, energy levels, emotional maturity, andlife
experie:.ces, make each child unique.

Andyet, as we have seen, preschool gifted children as
a group do have characteristics that warrant attention.
Amongthese children, most, for example

(1) excel at activities weighted with cognitive compo-
nents, such as acquiring and remembering information,
understanding social situations, thinking about future
events, or performing complex (as opposed to simple)
motorskills;

(2) show excellence in memory, a long attention
span, a wide vocabulary and advanced complexity of
conversation, talent for imaginative play, as well as a
preference for older playmates and mature concepts of
friendship;

(3) demonstrate precocity in specific skills such as
reading or mathematical reasoning, although they may
have attained and continueto use theseskills in differing
ways;

(4) display advanced logic and metacognitive skills, so
that they are effective managers of their own learning;

(5) relish and enhance problem-solving challenges;
and

(6) yet, do not always display their advanced
understandings in everyday behavior and, indeed, may
regress precipitously into “age-appropriate” crankiness
and noncompliance whenstressed.

Parenting the Young, Gifted Child

For all children, but particularly for infants and
preschool children, parents play a pre-eminent role
in the child’s life. Parents of gifted children are both
contributors to their child’s advancementand responders
to their child’s behavior—a complex interplay of mutual
cause and effect that cannot ever really be sorted
out. When parents of such children behave differently
from other parents, should one attribute the children’s
giftedness to those differences, or should one assume
that the parents are responding differently because their
children are different? Obviously, the answer is that
both are true, and trying to disentangle them is usually
fruitless.

Asnoted previously, retrospective studies of the early
lives of individuals who later made significant contri-
butions to European and American history, revealed
not only a rich cultural background but, in a sur-
prising proportion, rather painful childhoods. Con-
temporaneous studies of the families of gifted young
children do not, however, reveal such patterns. Per-
haps the difference is a secular one; these are, after
all, different times. Bloom (1985) does not characterize
the childhoods of his world-class achieving subjects as
painful, although, for the athletes and musicians, single-
mindedness characterizes them from middle-childhood
onward, and substantial sacrifices were made by every-
one in the family. Perhaps none of Bloom’s subjects
(all anonymous, but all “world-class” achievers) will be
classed by historians as having made memorablecreative
contributionsor having achieved the degree of eminence
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of the individuals studied by Cox (1926) and others.It

is a certainty that most gifted children will not become
either prodigies or eminent, and the research examining
the nature of parenting young, gifted children clearly
studies a different group than that of the retrospective
studies. Despite the backdrop of increasing evidence of
child abuse in at least Western countries, most gifted
young children who have been studied (and many have
not) apparently are growing up in warm andnurturing
environments, many of which are child-centered and
finely tunedto their needs.

Before discussing further the research on this issue—
which has been devoted almost entirely to paren-
tal behavior, ignoring the child’s side of the equa-
tion—one should acknowledge recent contributions to
understanding the extent and effects of nonshared
environments by behavioral geneticists (e.g., Lerner
& Lerner, 1983; Plomin & Daniels, 1987; Scarr &
Carter-Saltzman, 1982). Differences among children
growing up in the same family demonstrate the extent
to which children become potent determiners of the
differences in their environments—for example, by
their curiosity and experimentation, their temperament
and perseverence, their recruitment of assistance and
resources from adults—which in turn impact the chil-
dren’s development. If you ask more questions, you
get more answers, even if your parents respond to
a constant proportion of the questions you ask, as
Falender (1973) demonstrated for experimental children
in the Milwaukee Project directed by Heber.

Atall ages, intellectually gifted individuals are seen as
more curious, experimenting, exploring, andrisk-taking
than others (Carter, 1958; Cooperative Research Group
on Supernormal Children, 1981; Miles, 1954; Hunt &
Randhawa, 1980; Terman, 1926). What is interesting
in this regard is the predictive value of these charac-
teristics in terms of subsequent IQ changes and school
achievement. Those whose IQs rise during the school
years are more active and energetic in the early years
than those whose IQs decline (Sontag, Baker, & Nelson,
1958). In a study of preschool children’s adjustment,
intelligence, and achievement, preschoolers who showed
curiosity and assertiveness subsequently obtained higher
first and second grade scores than did those who,
as preschoolers, showed withdrawal, lack of interest,
and failure to elicit cooperation of peers (Kohn &
Rosman, 1972). Furthermore, in a longitudinal study
of children of middle-class and migrant-worker families,

the children who,as preschoolers, had showna relative
preference for adult as opposed to peer interaction,
showed higher academic achievement when seen again
in third grade (Harper & Huie, 1987). Children clearly
contribute to their own developmentthroughtheirstyles
of interaction and their use of adult resources.

In our study of language-precocious toddlers (Robinson
et al., 1990), mothers were asked what they thoughtto
be the source of their children’s verbal advancement.
Most acknowledgeda significant contribution from the
child, but almost everyone respondedinitially, “I talk
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almost constantly to my child; I always have.” Asinvesti-

gators, we remained skeptical, however, suspectingthat,
had their infants not been attentive or responsive when
their mothers talked, the mothers would have ceased
talking to them, just as mothers of prematures, so eager
at first to elicit responses from their babies, eventually
extinguish those efforts when the babies turn away from
what, for them, is overstimulation (Barnard, Bee, &
Hammond, 1984). We found, in fact, that verbally
precocious children who attended with most interest
whentheir mothers read them story at age 24 months
tended to be the ones who, by age 4% years, had
learned most about the printed word (Crain-Thoreson
& Dale, 1992).

Family Background

Since Terman’s (1926) studies, it has been recognized
that, in the homes of gifted young children, parental
educational level is higher, the number of books is
greater, and the number of learning opportunities is
expanded, in comparison with the homesof nongifted
children. As we have seen, biographers of eminent
persons have repeatedly documented the high degree
of resources and stimulation of the homes in which
they grew up (e.g., Bloom, 1985; Cox, 1926; Galton,
1869; Goertzel et al., 1978; McCurdy, 1960). Children
with higher quality early day care moreoften later turn
up in school programsfor gifted children (Field, 1991);
students enrolled in special programs tend to come from
homeswith high incomes. But these advantages may be
no different for these children than for others growing
up in the same socioeconomiccircumstances. One needs
to be much morespecific about the kinds of proximal
child—environmentinteractions that make a difference.
Indeed, if Terman’s study were to be undertaken today,
there would surely be a much more energetic effort to
include gifted children growing upin life circumstances
different from the middle- to upper-class families whose
children attended the schools in which Terman searched
for his gifted subjects, as well as efforts to examine the
specific interactions in the home that differ between
gifted and nongifted children of different ethnic groups.

Parenting and Cognitive Development

Responsive, stimulating parenting of the normalinfant,
toddler, and preschooler (Clarke-Stewart, 1973) in a
general sense no doubt underlies effective parenting
of the gifted youngster as well. In studies of nongifted
children, increases in verbal IQs have been found
directly related to the amount of time parents spend
playing with their preschoolers (Falbo & Cooper, 1980),
for example. And yet, within this framework, correlative
studies of parents and children, which can suggest but
not prove a causative relationship, point to specific
kinds of interaction that facilitate advanced cognitive
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developtnent. For example, does an early preference for
reading readiness toys over fantasy toys in children who
will be early readers (Thomas, 1984) reflect the influence
of the child or of the environment?

In cosyunction with the research on metacognition
mentioned in a previous section, Moss (1990, in press;
Moss & Strayer, 1990) and her colleagues at the Uni-
versity of Quebec at Montreal have demonstrated not
only that gifted preschoolers are more effective problem-
solvers and utilize more metacognitive strategies, but
that to a significant degree, they pick up cues from
their mothers. In Moss’s studies with her colleagues,
the mothers encouraged such strategies by structuring
problems while letting the children derive their own
solutions, in contrast with mothers of average children,
who provided more direct solutions and talked more
about the child’s nontask behavior. In earlier studies
of the antecedents of school success (e.g., Bee, Van
Egeren, Streissguth, Nyman, & Leckie, 1969; Hess &
Shipman, 1969), a difference of the same nature had
been noted between middle- and lower-class mothers.
But not all parents of gifted children use similar

strategies. Fowler (1981), studying highly precocious
children described two parenting styles, both of them
characterized by flexibility, abundant interaction, and
child centeredness. One style involved a deliberate,
systematic instructional approach, which wasstructured
and rathzr demanding,but included a significant amount
of play. The second strategy was more responsive and
incidental, but not less stimulating or child-centered.
Bothset's of parents were “tuned in,” poised to introduce
new cor.cepts when the children were ready.

Effecive parenting of gifted children takes time as
well as skill at activities that promote development
(Chamrad & Robinson, 1986). Terman (1926) found
that telling stories and reading to the children were
reported with high frequency and much more often
than atlempts to teach the children to read. Early
readers’ parents may provide more reading instruction
(some find that they do but othersfind that they do not
(Jackson, in press)). Interestingly, the one motherof a
language-precocious toddler in our sample who, with
the nanny, had deliberately “taught” language, had a
little boy with a broad vocabulary but less language
complexity than others in the group. In the intriguing
study on toy preferences cited earlier, Thomas (1984)
foundtliat fathers of early readers worked, on average,
10 fewer hours a week than fathers of non-readers.
Thomas's study implies both that parenting takes time
and that fathers are probably as important as mothersin
the process.

Similarly, in an exploration of parenting practices in
families with a gifted or a nongifted preschool child,
Karnes. Shwedel, and Steinberg (1984) reported that
the two groups varied in several respects, including
time spent in critical activities. In that study, parents
of the gifted group spent three times as long per day
reading to their children (21 vs 7 minutes). The two
groups of children spent equal time watching television

(1.5 hours per day) but the gifted group experienced
muchgreater parental involvementin play such as block
building, making up rhymes or nonsense songs, and
going to museumsand on nature walks. The mothersof
gifted children more often reported consciously promot-
ing language development, broadening their children’s
experience, and encouraging freedom.

Parents of gifted children, then, are likely to promote
cognitive developmentby skilled and dedicated teach-
ing—not pushing their children or engaging in inap-
propriate didactics (e.g., Doman, 1964), but sensitively
guiding and participating in their children’s exploration
of the world, and “scaffolding” their problem-solving
by providing structure, open-ended questions, cues for
solutions (if needed), and broadly supporting the chil-
dren’s active processing. Responsive, sensitive parenting
seems to be whatcounts.

Parenting and Personality Development

Motivation and other personal characteristics are at least
as important as high ability in determining ultimate
achievementin gifted people, and their roots undoubt-
edly lie in the early years. In most respects, parenting
psychologically healthy gifted children is much like
parenting any otherchildren, but there are some specific
issues, such as achievement motivation, self-esteem,
and perfectionism, that appear particularly relevant to
parenting the gifted child.

Achievement Motivation

The motivation to master and achieve (or what Renzulli
(1978) calls “task commitment”) is an essential ingredi-
ent of eventual achievement, with precursors observable
in early childhood (Freeburg & Payne, 1967; Geppert
& Kuster, 1983). Theories regarding the development
of achievement motivation (Dweck & Elliott, 1983;
McClelland, Atkinson, Clark, & Lowell, 1953) support
the finding that parents who encourage independence
expose their young children to situations that allow
them to master challenges autonomously (Trudewind,
1982). Children with a desire to achieve have mothers
who valued early independence (Winterbottom, 1958);
Terman (1926) also observedthat the parents of the most
successful menin his study had encouragedinitiative and
independence. Karneset al. (1984) found that parents of
gifted preschoolers were morelikely to report wanting
their child to assume greater independence, though
self-care (i.e., dressing) was the only area in which they
were much morelikely to give their child responsibility
than were mothers of nongifted preschoolers.
Bloom (1985), after closely analyzing factors underly-

ing the extraordinary attainmentof “world-class” achiev-
ers, described the parents during the early years as
child-centered, involving their children informally in
areas of family interest and shared activity until the
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children developed their own commitments. Bloom
also described these parents as instilling the “value
of achievement” in their children—self-discipline, the
importance of doing one’s best, and thesatisfaction of
accomplishment.

Self-Esteem

Verylittle is known aboutthe affective developmentof
the gifted preschooler, although most of the evidence
points to at least as healthy adjustment, on average, as
that of nongifted children. Self-esteem is very difficult
to measure reliably during the preschool years, but
school-age gifted children have generally been found
to exhibit higher self-esteem than nongifted children
(Janos & Robinson, 1985; Robinson & Noble, 1991).
Parents of gifted children are rightly concerned about
the dangers of their children being overly successful in
peer situations, coming to see themselves as somehow
ordained to attain goals easily, to be best or fastest at
learning, but at the sametimeill-prepared to deal with
real challenges.

Younggifted children frequently becomefrustrated by
the disparity between the projects they can conceptual-
ize, and their ability to carry them out. Wise parents,
while wanting their children to feel strong, valued, and

competent, also expose.their children to appropriate
situations that help them to develop positive regard for
their own ability to handle the new andthechallenging
as opposed to being “best” withlittle effort.

Perfectionism

Young gifted children have been identified frequently
in case studies as perfectionistic—self-critical, setting
very high standards for their own performance, and
monitoring their attainment according to what others
think (Strang, 1951; Whitmore, 1980). What is good
and necessary for ultimate high achievement—thatis,
setting high and demanding (butnot unattainable) goals
for oneself—canbeeither a positive or a negative force
in a person’slife. Studies of high achievers over and over
point to the high standards such people hold for their
own performance, at least in the areas on which their
work focuses. A delight in mastering more difficult,
challenging tasks maywell be the secret of success. Even
in young infants, pleasure in test-taking can sometimes
be more predictive of later high ability than actual test
scores (Birns & Golden, 1972).
Bloom (1985) reported that most parents of high

achievers were not only adherents to the work ethic
but also set high standards for themselves and their
children, expecting nothing less than one’s best. Such
expectations can obviously go too far. Indeed, Hewitt
and Flett (1990) of the University of Ottowa and York
University, whose work with adult perfectionists is far
more extensive than any other body of work exploring
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this issue, find that the depressive features so often

associated with perfectionism are really the product not
of setting one’s own demanding goals but of feeling
unable to measure upto the standardsof others.

Creativity and Risk-Taking

“Creativity” plays a role in manydefinitions of giftedness
(e.g., Renzulli, 1978), although conceptionsof creativity
vary widely (Sternberg, 1988). All little children are
“creative” in the sense that they see the world in fresh,
or divergent, ways, but there are individual differences
in the cautiousness with which they approach problems
versus their willingness to take risks in attempting
solutions. The essence of being willing to take some
risks is that one will make mistakes; not every “creative”
endeavoris successful.
Very few studies of creativity, original thinking,

or cognitive risk-taking in young children have been
undertaken. In one of the few exceptions, Moore and
Sawyers (1987), followed at ages 6-8 years children
who, when seen at age 4, had shown differing degrees
of original thinking, which wasdistinct from an estimate
of IQ (Moran, Milgram, Sawyers, & Fu, 1983). This
measure also related to imaginative play in a sub-
group of gifted children observed in preschool (Moran,
Sawyers, Fu, & Milgram, 1984). Moore and Sawyers
(1987) found moderate stability in their tasks of original
thinking (r = .54) (e.g., naming things that are round,
interpreting three-dimensional shapes, giving uses for a
box), suggesting that originality in problem-solving may
indeed bepredictable and related to real-life behavior.
Crain-Thoreson and Dale (under review) found in the
language of verbally precocious 2-year-olds that those
were more courageous about using pronouns made
moreerrors than other children, but they also got more
pronounsright.
As Lovecky (1992) points out, negative criticism can

be destructive of such spirit. What one wants a child to
maintain is “... to work for the joy of playing with
ideas, and the inherentsatisfaction of trying something
new, rather than working for praise” (p. 20). She
Suggests that focusing on what does and what does not
work about an idea, teaches that each attempt can be
seen as leadingin the future to another. This, she points
out, is the method usedbytheartist Yani’s father, who
was also her art teacher (Zensun & Low, 1991).

Summary

In contrast with the historical data about eminent
persons alluded to in the first part of this chapter,
these studies of parenting practices in the families of
gifted, young children reveal support on a macro- as
well as a micro-level. Most of the families who have
become involved with research facilities apparently
devote time as well as skill to parenting their young
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children. Although the contribution of the children to
the parént-child interplay must be acknowledged,it is
clear that these parents, who tend to be well educated
themselves, support the cognitive (and metacognitive),
motivational, and affective development of their chil-
dren in skilled and sensitive ways. They may not,
howevet, be representative of all families of gifted
children. We must remain cautious.

Nurturant Group Environments for Young, Gifted
Children

Most giited preschool children attend the same pre-
schools that other children do, some of whichare better
equipped to deal with their special needs than others.
In couritries providing publicly supported preschool
systems. such as those found in the socialist countries,
Scandin:.via, or France, the curriculum is seldom differ-
entiated for the individual child (Robinson, Robinson,
Darling. & Holm, 1979). In countries in which preschool
education is mostly a matter of family choice and
financin;;, more options are generally provided, and
variations especially suitable for gifted children are more
likely tc emerge. One “mainstream” model preferred
by a nuinber of families of gifted young children in a
number of countries is the Montessori model, which
uses a se ries of relatively structured tasks through which
children are encouraged to progress at their own pace,
using the teacher as a resource.

Special Preschool Modelsfor the Gifted Preschool
Child

With regard to the provision of special options for
preschoml gifted children, a number of curricular mod-
els exist These efforts tend to provide differentiated
approaches to early childhood education that are down-
ward adaptations of programs devised for older gifted
children (see below). At the preschool level, however,
there is almost without exception an emphasis on the
social milieu, playmates whoare capable of responding
to the child with advanced ideas, and a social climate
conducive to integrating social behavior with social
understandings.
Examples of preschool programming for gifted chil-

dren canbe found in many countries, including Australia
(Gross &: Kirsten, 1987), Brazil (Salgado-Gama,1991),
Germany(Klauer, 1990), Israel, Sri Lanka, Indonesia,
Portugal, Norway, and Sweden (Klein, in press), and
the United States (Karnes, 1983), among others. Most
of these services have been provided in traditional
preschoc! kinds of environments, but some have pro-
vided al'ernatives, such as summer or Saturdayclas-
ses (Fei dhusen & Koopmans-Dayton, 1987), group
program ;, or individualized sessions (Klein, in press).

Because of space limitations, we will not describe the
specialized characteristics of each curriculum model,
most of which are downward extensions of models
developed for use at the commonschoollevel. Despite
their differing conceptual frameworks, each of these
models aims to provide appropriate content and teaching
methods to match the rapid developmental pace and the
differential needs of gifted children.
Among the models are Guilford’s Structure of Intel-

lect, Renzulli’s Enrichment Triad model, Gardner's
theory of multiple intelligences, Bloom’s Taxonomy,
the Vigotsky—Feuerstein model of mediated learning,
various acceleration models providing academicinstruc-
tion to children with precocious academicskills, various
models of social content enrichment without much
acceleration—andall combinationsof these efforts! (see
Karnes, 1983; Salgado-Gama, 1991; Seefeldt, 1987, for
reviews).

Because, in most countries in which specialized
preschools have been developed, there is not a
standard preschool curriculum, it is difficult to say
that these preschool models are “adaptations.” They
are, rather, attempts to achieve an appropriate match
with the advanced cognitive and social skills of the gifted
preschool child, while at the same time matching in a
wholesome way the children’s propensities for move-
ment and action, their preference for hands-onactivities,
their shorter attention span, and their relatively less
mature fine motor skills than their mental-agemates.
Rather than achieving advancement in specific skill
areas, most of the programsare directed at enhancing
generalized thinking strategies and understandings,
exciting curiosity and a love of learning, providing
playmates who share understandings, and enabling
children to use their creative imaginations by taking
risks and focusing their efforts on challenging tasks,
more challenging than they would be likely to meet
in other environments. Roedell and Robinson (1977)
indicate some of the waysto achievethis goal of adapting
even an academic-like lessonto fit this group:

by breaking lessons into short units, by varying
locations of work within a lesson, by giving visual
demonstrations whenever possible, by presenting
activities in a game-like format, and by providing
attractive materials so that each child has something
to hold and manipulate during the lesson (p. 12).

Each of the models hasits backersandits critics and,
like the proponents of models for older children, whatis
deemed “appropriate” for the education of younggifted
students by one group of educators may not be deemed
“appropriate” by another. It is extremely difficult to
track a given model, moreover, because they tend to
evolve over time and to appear and then disappear
unpredictably as their funding ends and/orthe interests
of the investigators change.
Some models do establish continuity, however.

Amongthe best known and mostelaborately described
programsare, as we havesaid, the three developed by

517





Gifted Young Children
 

other programs, to see whether the advantages of
the segregated program outweigh the disadvantages.
Unfortunately, as we shall see, such studies have not
occurred with the frequency required.
From the reports available, it is clear that teachers,

parents, and children are all pleased with the high-
quality programs provided, often in university settings,
as experimental attempts to meet the special needs of
gifted children. Despite the concerns of some, such as
Colangelo and Fleuridas (1986) that gifted children may
be expected to grow up too rapidly, this appears not to
be the case. On the basis of “consumer satisfaction,”

there is no doubt that the programs are popular and
well received, and that there is general optimism about
their eff:cts on the children. Whatis blatantly lacking
in this literature, however, is research information

substantiating the immediate or long-term impact on
the cogritive, social, and/or emotional lives of the
children Almost without exception, the specialized
program: have been devised in university settings by
experienced early childhood educators, with clientele
largely drawn from middle-class, educated families—the
kind of combination that usually does, indeed, produce
happy “customers.” But do these specialized programs
actually provide a more propitious setting for either
the current quality of life or the ultimate development
of gifted) young children than do other high-quality,
nonspeci.alized programs?

Karne:, who has for some time directed at the
University of Illinois specialized programs for gifted,
gifted-handicapped, and Project Head Start children
(Karnes, 1983) has published studies of children in
the programs. For example, Karnes and her associ-
ates (193a) found short-term gains for 28 gifted and
talented handicapped children in termsof self-esteem,
purposiveness, creativity, and functioning in the area of
talent; following previously enrolled children in elemen-
tary school, they (1983b) also found them performing
at or above grade level academically. Hanninen (1984),
too, stucying two rural preschools for children who were
advanceci! in development, found short-term gains in
beginnins academic skills and a measure of creativ-
ity. Neitaer of these evaluations involved comparison
groups, however.

Contrasting data were gathered by Draper, Larsen,
Harris, and Robinson (1992), who studied outcomes
of preschool attendance on parent expectations, their
praise, and the children’s self-esteem in an economically
advantaged group attending a university program. This
study did use random assignment to comparison groups,
in which some of the children attended the program
and some did not, with added variation in whether

parent education was included. Although the numbers
are small, the outcome ofthe study is a “good lesson”
to those who assume that all specialized preschool
programsare beneficial. To the surprise of the investi-
gators, preschool attendance tended to suppress parents’

academi<andsocial expectations for their children, their
praise behavior, and the child’s self-esteem.It is possible

to interpret these findings as both parents’ and gifted
children’s becoming more “realistic” (as some studies of
older gifted children in special programs have reported),
thus representing, in fact, positive change, but such
findings require some adjustmentin naive expectations
about program outcomes.
Only one long-term follow-up by Ehrlich (1984),

attempted to discover whether children in the Astor
Program for gifted children were better off if they had
entered during the preschool-kindergarten years than if
they had enteredlater. Early-entering children did seem
to have more positive reactions and to remember more
about their experience than later-entering children, but
there was no control group and it may be that children
identified earlier were different than those identified
later in subtle ways.

Fowler (1992) has reported impressive cognitive skills
in several groups of children who have, in daycareorat
home,been subjected to intensive language stimulation.
A few of the subjects have been followed to adolescence.
Many of Fowler’s subjects were from disadvantaged
homes. His outcomes outdistance those reported for
a number of high-quality group programs (Lazar &
Darlington, 1982) and are provocative, to say the least.

Considering the number of programs that have been
described, however, this is a handful of efforts devoted
to assessing outcomes, and very few evaluations have
employed comparison groups. Despite the almost uni-
versal optimism of those who have beenassociated with
these programs, one cannotat this point,in a realistic
way, answer the important questions about short-term
and long-term outcomes for gifted children afforded
specialized preschool experiences. Dependable answers
will not be obtained until we undertake studies in which
gifted children are randomly assigned to specialized and
nonspecialized environments, follow them carefully for
some time, and replicate these studies over a variety of
curricular approaches.

An Educational Alternativefor Some: Early
Entrance to School

Working from the assumptionthat children tend to learn
best when they are appropriately challenged at a level
for which they are ready, a number of investigators
have examined the practice of admitting children to
kindergarten or first grade on the basis of readiness
rather than calendar birthdate alone. Despite strong
prejudices on the part of many educators against such
practices (Southern, Jones, & Fiscus, 1989) and a wealth
of evidence that unselected children who are young for
grade tend to do somewhat less well than their older
classmates, early entrance to kindergarten for children
who are carefully selected to assure readiness presents
a viable alternative for many children (Robinson &
Weimer, 1991).

The issues are far from simple in judging whether
early entranceis an appropriate alternative for any given
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child. Children’s maturity in manyareasis relevant—not

only mentalability but fine and gross motorskills, read-

ing readiness and interest, social-emotional maturity

and adjustment, and so on. The availability of other

viable alternatives is also an issue, aS well as alternate

plans should the move prove inauspicious. But many

bright children are penalized for not having made friends
with preschool classmates with whom they have little
in common, thereby eliminating the chance to enter
school, where they mightfind mental peers.
The evidence in favor of the excellent short-range

and long-range adaptation of most children who enter
kindergarten well preparedis strongly positive. In terms
of social adjustment, participation in extracurricular
activities, and academic achievement, the children tend

to exceed the level of their older classmates (Robinson
& Weimer, 1991).

Summary

Ashas been pointedout, the variety of preschool models
is broad and impressive, but the data concerning their
effectiveness is meager indeed. Case studies tend to
be persuasive. Every professional in this field has seen
bright preschool children who thrive in such environ-
ments, with rapid development and exhuberance of
spirit, children who in other learning contexts have
been seen as “problems.” The preschool curriculum
modelis probably less important than an ambience in
which cognitive competence is understood and valued,
and the support for the child’s love of learning is a
dominantconcern.
But one must ask the hard questions andfollow strong

research designs. Specialized facilities have their own
drawbacks and disadvantages against which we need to
weigh the advantages they offer. Unless the benefits
of programsare evaluated carefully, it will be difficult
to continue to justify the programs to others, or to
ourselves, as the best ways of meeting the needs of
gifted young children—as convinced of their utility as
we may beby our own observations.

Comment

Nurturing young gifted children is an enormouschal-
lenge for parents and educators, and a responsibility
for society. At the same time, understanding their
developmentwill give us keys to understanding human
variation that have been largely ignored in “mainstream”
developmental psychology. Addressing the basic sci-
entific questions with which this chapter began has
the potential, then, for contributing to broadly to
understanding all children, and specifically to giving
gifted children the best start possible.
Many developmental questions have not even been

considered in this chapter. Amongthese are, for exam-
ple, those that touch on the interaction of advanced
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developmentandthe security of attachments, the degree

to which high intelligence may help even very young

children weather adversity (and, conversely, whether in

the course of living ordinary lives they may be super-
vulnerable to being overwhelmed by the implications
of mortality and catastrophe), the possible associations
of intelligence with self-regulation and moral reasoning,
the effects of mental vs chronological age on social
comparison processes or peer interaction patterns and
demands, genderdifferences, and so on.
But these children are not to be ignored. They are

too promising; they may be too poorly served by
environments unmatched to their abilities and their
needs where, as one gifted young woman reflected,
“it was like living your life in a slow-motion movie.”
We must learn to understand, to parent, and to design
environments in which gifted children can flourish.
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Introduction

Historical Perspective

The notion of high intelligence being associated with
emotiorial or social difficulties has been, in some
ways, counter-intuitive. That is, a major and generally
acceptec! key facet of the construct of “intelligence”
is that intelligence includes problem-solving abilities
in various areas, and these problem-solving abilities
most often include such related areas as forethought,
reasoning ability, ability to see cause-effect relations,
attention to details, memory for relevant data, and a
wide array of knowledge upon which the individual
might draw (Sattler, 1988). To the extent that an individ-
ual possesses more of these cognitive qualities, it might
seem that such an individual would then have fewer—not
more—s.dcial and emotional problems. Accordingtothis
logic, such individuals should be able to anticipate, avoid
and/or solve more interpersonal problems than others,
and should have moreself-understanding.
Such assumptions and implications regarding the

impact of intelligence on emotional and interpersonal
functioning apparently are not always valid. Authors
periodically have written of individuals who were highly
able coynitively, but who demonstrated significant
emotional or interpersonal deficits. Other authors (e.g.,
Kerr, 1935), however, have suggested that intelligence.
does seein related to interpersonal adaptiveness.

Historically, controversy has existed about the extent
to which intellectually gifted children are proneto social
and emctional problems.In the early 1900s, the prevail-
ing notion within Western cultures wasthatintellectually
gifted children were constitutionally more prone to
insanity or to becoming social misfits. Early cognitive
development was likely to result in similarly early
atrophy, as was expressed in the then-popular saying of
“Early ripe; early rot.” The classic Terman longitudinal
studies af gifted children disproved this general notion,
and found that the identified gifted children were, as a
group, no more likely to experience social or emotional
difficultiss than were children in general (Terman,
1925; Terman & Oden, 1947). In fact, these children
seemed <o have fewer problems, although retrospec-
tive consideration suggested that Terman’s sample was

probably biased in ways that favored environmentally
advantaged, teacher-favored children, many of whom
received advice and guidance as they grew (Kerr, 1991;
Webb, Meckstroth, & Tolan, 1982).

Even so, subsequent voices sometimes differed.
Hollingworth (1926, 1942) agreed with Terman’s find-
ings with regard to most gifted children, but noted
that children of unusually high intelligence seemed
more prone to certain types of problems. Using the
then-new IQ tests, she concluded that there was an
“optimum intelligence” range of about 120-145, in which
range children generally had fewersocial and emotional
problems. However, children above that range, in her
opinion, were more at risk for various personal and
interpersonaldifficulties.

In the 1940s and 1950s, little professional emphasis
was placed on social or emotional problemsof gifted
children, although a few authors (Strang, 1951; Witty,
1940) wrote about the psychology of gifted students. In
the 1960s and 1970s, a very few programs were begun
to counsel and guide gifted students, usually programs
that were affiliated with universities (Kerr, 1991), but
few publications resulted concerning social-emotional
needs.

In the 1980s, a surge of interest occurred in this
topic. Webb, Meckstroth, and Tolan (1982) published
Guiding the gifted child, a book which focused on
social and emotional issues faced by gifted children
and their families. Much of their work was based on
limited amounts of research available at that time, and
on the experiential evidence from numeroustherapists,
educators, parents and counselors. In the intervening
years, new issues, perspectives, and substantial research
have emerged. This chapter attempts to summarize these
issues and perspectives.

Definitional Issues

During the twentieth century, studies of gifted chil-
dren generally defined them primarily in terms of
intelligence as measured on a standardized IQ test .
(Alvino, McDonnel, & Richert, 1981), thereby identify-
ing academically gifted children. Talented children were
more often considered as having one or two unusual
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abilities—usually in areas such as musicorart that were

not considered part of the moretraditional educational

genre—and moreoften such children were described as

“creative.” As a result, studies concerning the extent to

which talented or creative children—as contrasted with

academically gifted children—might be more prone to

social or emotional problems are more often anecdotal

and less well organized (Piirto, 1992).
In the last decade, particular attention has been given

to reconceptualizing the concepts of “intelligence” and

“giftedness,” as well as the methodsused to identify such

children. Prior to that time, educational and psychologi-

cal practice almost exclusively identified gifted children

in terms of intellectual ability and/or specific academic
aptitude, despite the conceptual breadthoflegislative or
textbook definitions (Fox, 1981). In particular, “gifted-
ness” was often treated as though it were synonymous
with intelligence test scores and/or academic achieve-
menttest scores or educational achievements (Webb &
Kleine, 1993).

Recent investigations have raised strong doubtsas to
the adequacy of current IQ tests to measure “intel- -
ligence,” because most assess convergent, culturally
bound thinking rather than divergent, creative and
innovative mental processes. Perhaps the most sali-
ent conceptualization is that of Gardner (1983) who
posited the notion of “multiple intelligences” and delin-
eated at least seven (linguistic, musical, logical-math-
ematical, spatial, bodily-kinesthetic, interpersonal, and
intrapersonal). By doing so, he highlighted thatintel-
ligence and unusual achievementexists in areas other
than the twoorthree(linguistic, logical-mathematical,
spatial) which are traditionally measured by mostintel-
ligence and achievementtests currently used in educa-
tional and psychological settings.

Questioning whether intelligence is primarily a g
(general) factor or a combination of s (specific) factors
occurred far earlier in this century (Sattler, 1988);
Gardner’s work is only the most recent and most ori-
ented toward public understanding. With the emphasis
on multiple intelligences, gifted, talented and creative
children appear increasingly to have been considered
jointly as essentially one group, where the constituents
mayvary greatly in the areas of high ability as well as the
extent of those abilities.

Despite the refinement of these concepts, research to
- date on social and emotional difficulties generally has
not madedistinctions between these typesof gifted indi-
viduals, even though several persons have expressed the
Opinion that more creative, “right-brained,” divergent
thinking youngsters were moreat risk for social prob-
lems, as well as perhaps emotional difficulties (e.g.,
Janos & Robinson, 1985; Piirto, 1992; Torrance, 1979).

In considering social and emotional needs of gifted
children, it is therefore necessary to recognize that most
of the research and observations concerning such needs
revolves around gifted children who were considered
gifted in more traditional ways. That is, the existing
knowledge about possible social and emotional diffi-
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culties is derived from children who showed unusual

aptitude primarily in academicareas; children with high

aptitudein other “intelligences” (to use Gardner’s term)

generally have not been studied regarding social and

emotionaldifficulties, nor has there been muchstudy of

highly able students who have been unwilling or unable

to show their abilities academically. Thus, the present

comments are generally limited in this regard.

Whatare the Social—Emotional Needs of Gifted
Children?

Current Views

At the outset, it is important to recognize that pub-

lications concerning social-emotional needs of gifted

children and their families can be grouped into two

basic categories. One group of authors views gifted

and talented children as being prone to problems and

in need of special interventions to prevent or overcome
their unique difficulties (e.g., Altman, 1983; Hayes &
Sloat, 1989a; Delisle, 1986; Kaplan, 1983; Kaiser &
Berndt, 1985; Silverman, 1991). The other group of

authors (e.g., Colangelo & Brower, 1987; Scholwinski
& Reynolds, 1985) views gifted children as generally
being able to fare quite well on their own;gifted children
with problems needing special interventions are seen as
a relative minority (Dirkes, 1983; Janos & Robinson,

1985; Shore, Cornell, Robinson, & Ward, 1991).

These divergent views are not as contradictory as
they might first appear. Those authors who find that
gifted children are doing relatively well on their own
usually have chosen students from academic programs
specifically designed for gifted children. Such children,
by the very nature of the selection process, are typically
functioning well in school, which then generally implies
also that they are not experiencing major social or
emotional problems. Such selection procedures are
likely to limit the representativeness of the sample
of the gifted children being studied (Colangelo &
Dettman, 1983) and would exclude gifted children
who are academically underachieving because of social
or emotional problems (Whitmore, 1980) and who are
not being served educationally in special programs for
gifted children. By contrast, those authors who find
consistent problems among gifted children often rely ©
on data gatheredin clinical settings and from individual
case studies where the populationis self-selecting (Webb
et al., 1982; Silverman, 1991). Likely there may be a
sample bias as well in studies of such nature so as to
prompt an over-estimate of the incidence of social and
emotionaldifficulties.

It would appear that both views have atleast partial
validity. Gifted children who are able to function suffi-
ciently in schoolsettings such that they can beidentified
as such are likely also to be functioning generally well
in other areas of life, and thus do not appear to be
at major risk for developing social and emotional
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problem:, particularly if these children are also being
served by some school program which is attempting to
meet their needs. On the other hand, high potential
gifted children who have not been identified and are
not in school programs appear to be moreat risk for
certain social and emotionaldifficulties (e.g., Ballering
& Koch, 1984). The latter group has received fewer
empirical studies, however, probably because of the
difficulties in locating subjects in ways that fit with
accepted experimental designs, as well as because of
the emphiasis on considering childrenas gifted only when
they overtly have achieved.

It should also be recognized, though, that there
are exceptions to both groups. Some unidentified and
unserved gifted children function quite well person-

ally and socially; conversely, some gifted children in
excellent school settings experience notable problems.
The follc wing discussion describes key dimensions that
appearto relate to these exceptions, as well as to some of
the more -ommonreasonswhygifted children are unable
to functio; well enough to be identified and served.

Contextual Issues

A second major consideration involves the context
within which the gifted child functions. Consideration
of social and emotional functioning of gifted children
cannot b: considered withoutfirst considering the cul-
tural asp<cts of giftedness. As Gardner (1983), Mistry
and Rogoff (1985), Tannenbaum (1983) and others
have pointed out, different cultures define giftedness in
different ‘ways, and different cognitive talents are valued
in variou: cultures. In addition to the cultural attitudes
that overtly define the humanabilities being valued as
“gifted,” cultures likewise vary in the more covertatti-
tudes that devalue gifted. It appears that most—perhaps
all—cultures have ambivalence about certain individuals
possessing unusually high cognitive abilities. Thus, not
only must the gifted child’s characteristics and needs be
considered, but also the cultural context.

To a large degree, the needs of gifted children are
the same as those of any other human,and generally
these children go through the same developmental
stages as other children, though they may reach these
developmental stages at a younger age (Webb & Kleine,
1993). Similarly, gifted children face potentially limiting
problems(as do otherchildren) such as: poverty and low
socioecoriomic status, drugs, including alcohol, minority
group stalus and chance (Kleine & Webb, 1992). To the
extent thet such needs and challenges are met by posi-
tive and supportive responses from their environment,
social or emotional problemsare less likely. However,
social anc! emotional problems are morelikely to the
extent that the family or school meets these needs and
challenge: with hindrances such as harsh, inconsistent
punishme it, over-conformity to societal expectations,
family disintegration, emotional problems by family
members, perfectionism, or rewarding indiscriminately

the child’s behaviors. Even so, there appear to be some
social and emotional problems of gifted children that
develop even when the environment, family and school
personnelare supportive. In such cases the environment
appearsonlyto play a role in determining whether these
difficulties become moreorless resolved.

Endogenous vs Exogenous Problems

In keeping with this line of thought, a clear distinction
must be made which specifically considers contextual
aspects as distinct from internal personal characteristics
of gifted children. It is helpful to separate social and
emotionaldifficulties of gifted children and their families
into two categories—exogenousand endogenous.
Exogenous problems are those that arise—or are

caused—primarily because of the interaction of the
child with the environmentalsetting (e.g., family or the
cultural milieu). Endogenous problems are those that
arise primarily from within the individual child essen-
tially regardless of environment; that is, endogenous
problemsstem from the very characteristics of the gifted
child. The endogenous—exogenousdistinction has been
used in psychology, but has not been used heretofore
specifically with regard to the emotional functioning of
the gifted child. Such a distinction, however, appears to
have considerable merit in conceptualizing the social and
emotional needs of gifted children.

Needs and Types of Problems Likely to Occur

Oneuseful approach to understanding needs and poten-
tial problems is to examine thoseintellectual and per-
sonality attributes that characterize gifted children, and
which often are considered to be strengths. However,
as Clark (1992), Seagoe (1974) and others have noted,
the very characteristics that may be strengths also may
have potential problemsassociated with them. Some of
the more commonofsuch characteristics are shown in
Table 1.
Fven so, relatively few of these characteristics of

gifted children inherently make such children more
likely to experience social and emotional problems.
Instead, whatever difficulties occur most often arise
as exogenous problems from the interaction of these
characteristics with the cultural settings, attitudes and
value-milieu within which gifted children may find
themselves.

Endogenous Problems

Nevertheless, some characteristics of gifted children do

seem to increase the probability of social and emotional
difficulties essentially regardless of the influence by the
cultural milieu. Several of these characteristics are listed
in Table 2.

527



J.T. Webb
 

TABLE1

Possible Problems That May be Associated with Characteristic Strengths of Gifted Children
 

Acquires andretains information quickly.

Inquisitive attitude, intellectual curiosity; intrinsic motivation;

searching for significance.

Ability to conceptualize, abstract, synthesize; enjoys
problem-solving andintellectualactivity.

Can see cause-effect relations.

Loveof truth, equity and fair play.

Enjoys organizing things and peopleinto structure and order;
seeks to systematize.

Large vocabulary andfacile verbal proficiency; broad
information in advancedareas.

Thinkscritically; has high expectancies; is self-critical and
evaluates others.

Keen observer; willing to consider the unusual; open to new

experiences.

Creative and inventive; likes new ways of doing things.

Intense concentration; long attention span in areas of

interest; goal-directed behavior; persistence.

Sensitivity, empathy for others; desire to be accepted by
others.

High energy, alertness, eagerness; periods of intenseefforts.

Independent;prefers individualized work; reliant onself.

Diverse interests and abilities; versatility.

Strong sense of humor.

Adapted from Clark (1992) and Seagoe (1974).
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Impatient with slowness of others; dislikes routine anddrill;

may resist mastering foundation skills; may make concepts
unduly complex.

Asks embarrasing questions; strong-willed; resists direction;

seems excessive in interests; expects same of others.

Rejects or omits details; resists practice or drill; questions
teaching procedures.

Difficulty accepting the illogical—suchas feelings, traditions,
or matters to be taken onfaith.

Difficulty in being practical; worry about humanitarian
concerns.

Constructs complicated rules or systems; may be seen as
bossy, rude or domineering.

Mayuse wordsto escape or avoid situations; becomes bored
with school and age-peers; seen by others as a
“know itall.”

Critical or intolerant toward others; may become discouraged
or depressed; perfectionistic.

Overly intense focus; occasionalgullibility.

Maydisruptplans or reject whatis already known; seen by
othersas different and out of step.

Resists interruption; neglects duties or people during period
of focused interests; stubbornness.

Sensitivity to criticism or peer rejection; expects others to
havesimilar values; need for success and recognition; may

feel different and alienated.

Frustration with inactivity; eagerness maydisrupt others;
schedules; needs continual stimulation; may be seen as

hyperactive.

Mayreject parent or peer input; non-conformity; may be
unconventional.

Mayappearscattered and disorganized; frustrations over lack
of time; others may expect continual competence.

Sees absurdities of situations; humor may not be understood
by peers; may become “class clown”to gain attention.
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TABLE 2

(“haracteristics of Gifted Children Associated

with EndogenousDifficulties
 

— Drive to use one’s abilities
— Drive to understand, to search for consistency
— Ability to see possibilities and alternatives
— Emotionalintensity (focus; intrinsic motivation)
— Concern with social and moralissues (idealism)
— Different rates or levels of physical and emotional

dev:lopment
 

Even the characteristics listed in Table 1 are seldom
inheren‘ly problematic by themselves. More oftenit is
combinations of these characteristics that lead to prob-
lematic »ehavior patterns. Some of the more common
patterns from suchinteractionsare as follows.

INTERNAL DYSSYNCHRONY

Motorsxills, particularly fine-motor, often lag behind
a child’s cognitive conceptual abilities, particularly in
pre-school gifted children (Page, 1983; Rogers, 1986;
Sebring, 1983; Webb & Kleine, 1993). When the lag
is substantial, and when it is combined with their

intensity, the result is often emotional outbursts like
temper tantrums. That is, the child may see in his
“mind’s zye” what he wants to do or construct or draw;
however, his motorskills do not allow him to achievehis
goal. The more intensely he tries, the more frustration
he experiences, often resulting in an emotional outburst
which m.iy be viewed by others as immaturity.
Another kind of internal dyssynchrony is the lag

of judginent or emotional maturity behind intellect
(Roedell, 1980; Webb et al., 1982). Significant stress
in the liv2s of gifted youngsters occurs when they attempt
to deal with emotionsor social or interpersonal concepts
that are simply beyond their capacity (Hayes & Sloat,
1989b; }kkerr, 1982, 1991). Many aspects of life cannot
be “reasoned out” and can be understood only through
the accuinulation of experience (Webb & Kleine, 1993).
Advanced reasoning abilities do not necessarily help in
weighing emotions (Foster, 1985).

Interrial dyssynchrony can likewise occur between the
emotion: and intellect of a gifted youngster, or within
areas of emotions. Piechowski’s (1991) descriptions
of Dabrowski’s theories appear to be most relevant.
Dabrow:ki’s concept of developmental potential not
only includes talents, special abilities or intelligence in
the morusual sense, but also includes five primary
underlying componentsof psychiclife. These five “forms
of psychic overexcitability” are (1) psychomotor, (2)
sensual, (3) intellectual, (4) imaginational, and (5)
emotional, and it is these five components that give
power cr intensity to talent or abilities. It is also
these five components that drive persons towardself-
knowlecze and self-actualization. Since gifted persons
appear {o have more intense overexcitabilities, they .
are mort: driven in these areas. However, Dabrowski

notes that the progress toward self-knowledge and
self-actualization often involves times of intense emo-
tional growth, turmoil and “positive disintegration” or
“positive maladjustment” where acute self-examination
and change are undertaken, and which constitute a
necessary step in personal growth and development.
These endogenous aspects, however, do also have

exogenous consequences. As Piechowski (1991) noted,
the stronger one’s overexcitabilities, the less welcome
they are among peers and teachers. Further, over-
excitabilities in some areas (e.g., sensual) may not
be as welcomed by society as would other areas of
overexcitability.

PEER RELATIONS

Although, as seen below, most peer relation problems
are exogenous,thereis at least one type of peerrelation
problem that is primarily endogenous. As pre-schoolers
and in primary grades, gifted children (particularly
highly gifted ones) repeatedly and intensely attempt
to organize people and things, andin their search for
consistency, emphasize “rules” which they attempt to
apply to others. Often they invent gamesand then try
to organize their playmates. Almost regardless of the
setting, tensions are likely to arise between the gifted
children and their peers (Webbet al., 1982).

PERFECTIONISM

The ability to see how one might perform, combined
with emotional intensity, leads many gifted children
to have unduly high expectations of themselves. The
fervor of involvementin their activities combined with
their unrealistic goals consumes great amounts of per-
sonal time and energy, often unproductively. Various
authors (e.g., Clark, 1992; Hollingworth, 1926; Powell

& Haden, 1984; Roeper, 1988; Takacs, 1986; Webbet
al., 1982; Whitmore, 1985) have noted perfectionism to
be frequently found amonghighability children, with
estimates that between 15-20%of highly able children
may be significantly handicapped by perfectionism at
some point during their academic careers. Some authors
have suggestedthat anorexiais related to perfectionism,
particularly amonggifted adolescent girls. Though this
maybetrue, the larger literature on anorexia also sug-
gests an exogenous component, namely powerstruggles
between the anorexic youngsterand his or her parents.

AVOIDANCEOF RISK-TAKING

In the same way that gifted youngsters can see the
possibilities, they also to the same extent can see
the potential problems in undertaking those activi-
ties. Though the prevalence has not been estimated,
authors generally agree that some of these children
are unwilling to take such risks, and that the extent
of this is related to self-concept problems (somepart
of self-concept problems is likely endogenous; but a
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larger part is probably exogenous). The avoidance of
risk-taking is often expressed in under-achievement
(Whitmore, 1980), but may also be seen in obsessive
indecision where the child perseverates in considering
alternatives and outcomes to such a degree that taking
an action is hindered. The avoidance of risk-taking is
also likely when gifted youngsters initially encounter
non-success, usually when going from high school to
college, and find this experience to be devastating
(Blackburn & Erickson, 1986).

EXCESSIVE SELF-CRITICISM

Being able to see possibilities and alternatives also
can imply that youngsters not only maysee idealistic
images of what they mightbe, but simultaneously berate
themselves because they can see how they are falling
short of such an ideal (Adderholt-Elliott, 1989; Powell
& Haden, 1984; Strang, 1951; Whitmore, 1980; Webb
et al., 1982). The intensity, combinedwith the idealism,
magnifies the amountofself-evaluation, often leading to
excessive and inappropriate self-criticism. This pattern
often is the foundation for one kind of depression
that gifted children are likely to experience, where
the depression is really anger and disappointment at
oneself because of high self-expectancies (Kaiser &
Berndt, 1985; Webbetal., 1982).

MULTIPOTENTIALITY

As most gifted children approach adolescence, they
typically become aware that they have advanced capa-
bilities in several areas. Many of these children enjoy
tremendously this multipotentiality, and are involved in
diverse activities to an almost frantic degree. While this
is seldom a problem forthe child, such level of activity
may create problems for the family (as noted below).
For the individual, however, problems may arise when
decisions need to be made aboutcareerselection (Kerr,
1985). Since time is limited in any person’s life, one
cannot engage in all activities that one is interested
in. By choosing one career path, other alternatives
are essentially negated. The result can be decisional
anxiety or existential depression (Webb et al., 1982).
Kerr (1981, 1991) concluded that multipotentiality was
the most frequent causeof gifted students’ difficulties in
career development.

EXISTENTIAL DEPRESSION

The intense idealism and multiple career concerns of
older gifted children is not, they discover, widely shared
by others their age. It is often this discovery and this
idealism that prompts gifted children—especially highly
gifted—to spend substantial amounts of personal time
and energy searching for life’s meaning as it relates
to them. Career options, self-satisfaction, consistency
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of beliefs and behaviors, persistence and real value to
humanity—all become important concerns. The recog-
nition that time and space limits the development of
one’s potential (i.e., one cannot be all that one could
be simply because there is not enough time norspace)
is combined with realization of the transiency of one’s
efforts (Hayes & Sloat, 1986b; Piechowski, 1991). The
result often is that the gifted youngster feels angry at
fate, questions the meaning and worthof life’s existence,
and experiencesnotable existential depression (Webbet
al., 1982). Particularly is this likely if the youngster’s
cognitive developmentalstage isstill “dualistic,” seeing
the world in terms of absolutes of right and wrong or
good and evil (Kerr, 1991), and thus the youngster is
searching for absolutes aboutlife.

HANDICAPPED GIFTED

Physical handicaps can likewise prompt endogenous
social and emotional difficulties for gifted children.
The child’s intellect may be quite high, but because
of motor difficulties such as cerebral palsy the potential
cannotbe expressed. Orthe child may have a co-existing
potential handicap such assignificant visual or hearing
impairment. Even the abilities of gifted children without
visible physical handicaps are not uniform in ability
areas. At the extreme, one canfind a gifted child who
is learning disabled in one or moreareas.
A phenomenonoften seen in such childrenis that they

tend to under-estimate their cognitive abilities. Children
whoaregifted, but disabled, tend to evaluate themselves
based more on whatthey are unable to do, rather than
on their substantial abilities (Whitmore & Maker, 1985).
Gifted children with physical and learning disability
conditions of various kinds also often elicit exogenous
responses from parents and professionals that can be
handicapping to them.

Exogenous Problems

Although little clarifying research exists, it is this
author’s opinion that the majority of social and
emotional problems experienced by gifted children
are exogenousin origin. Thatis, the characteristics of
gifted children exist in the context of the interaction of
the child with the child’s family, school setting, and/or
culture in general, and these characteristics may, or may
not, fit with that environmental context.
The lack of understanding or support for gifted

children, and indeed the actual ambivalence orhostility,
create significant problems for gifted children (Webb
et al., 1982; Webb & Kleine, 1993). The different
behaviors valued as gifted by different cultures or
sub-cultures likewise may negatively influence certain
talents while enhancing others (Mistry & Rogoff, 1985).
Some of the more commonly occurring exogenous
problem areas and patterns are as follows.
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EDUCATIONAL CONFORMITY VS INDIVIDUALISM

The gifted child is, by definition, unusual as compared
with ths typical developmental template—at least in
cognitive: abilities—and requires different educational
experierces (Kleine & Webb, 1992). Educational set-
tings, however, are generally established to use task-
expectancies based on age-norms,and the children are
groupec|l by age for educational instruction. Thus, the
cognitively gifted child is unlikely to fit the curriculum,
depending on the rigidity of the age-groupings and on
the presence or absence of flexibility in the instruction
regarding individual differences among learners (Cox,
Daniel,‘ Boston, 1985). The child, then, has a dilemma:
“If I maximize my individual abilities and learn at the
most appropriate pace for me, then I am likely to be
seen as non-conformist. If I conform to the expectancies
for the iiverage child, then I am bored, dishonest with
myself, and handicapping my future development.”
Undera:hievement is most often the result.

Similarly, underachievement may result from school
environments that are insufficiently challenging. Such
schools may value good grades and performance, and
the gifted children mayfeel positive about these schools.
Careless, incomplete, disorganized, poor quality and
procrastinated work may result, however, because the

school environment has not taught the challenging
process “equired for achievement (Rimm, 1991).

Probably the largest body of literature concerning
gifted children (e.g., Feldhusen, 1985) concerns their
educational needs, and what adaptations could or
should be made to the “regular” curriculum in order
to accommodate the gifted child’s needs. Except for
self-coniained programs or schools, these adaptations
represer t compromisesas a part of societal ambivalence
about gifted children. That is, the attitude exists that
gifted children should develop their abilities, but that
they alsshouldfit in with others. Evenin self-contained
classes and schools which do notpractice age-grouping,
howevel, problems may occur depending on the extent
of variztions of levels and types of abilities, as well
as the social concerns that may arise from certain
combinstions of chronological ages (e.g., adolescent
and pre-adolescent children) being grouped together.

EXPEC™ANCIES BY OTHERS

Closely related to the dilemma of educational con-
formity vs individualism is the larger dimension of
expectancies that others often have of gifted children.
In fact, it is likely that the ambivalence about gifted
childrer: is simply a reflection of the ambivalence in
expectalions by society at large concerning education in
general Kleine & Webb, 1992; Webb & Kleine, 1993).

This issue of meeting the expectancies of others
vs individualism is an enduring one in the life span
of the sifted child, and is displayed in many arenas
(Piechoiwski, 1991). This issue is seen at school, at
home, ‘vith peers, and in society at large. Whitmore

(1979) listed nine behaviors that adults often find to
be problems regarding gifted youngsters: notlistening,
dominating, tuning out, argumentativeness, refusal to
comply with instructions, teasing or ridiculing, excessive
competitiveness, desire to control others, and messiness
with personal things and work. All of these imply some
cultural or familial norm or tradition to which the child
is expected to adhere.
However, gifted children—particularly the more crea-

tive ones—often are non-conformist. Whenevera person
is non-conformist—that is, violates or challenges a
tradition, ritual, role or expectancy—that person very
often prompts discomfort in those around. The non-
conformist is no longer predictable; the non-conformer
is challenging the status quo (Webbet al., 1982). The
more different (e.g., in creativity or intellect) the childis,
the morelikely that child is to be seen as non-conformist
and thus morelikely to experiencecriticism or rejection
by others.

In some areas (e.g., sports) such non-conformity may
be valued. However, in most modern societies there
is an ambivalence about exceptionality in intellect or
creativity. That is, on the one hand thesocieties value
the products of such exceptional individuals, but on the
other hand tend to pressure them to conform and feel
uncomfortable with apparent lack of control over such
individuals. Variations of the difficulties in conformity
versus individualism may be found in several different
areas.

PEER RELATIONS

Whois a peerfor a gifted child? Often gifted children
need several different peer groups because their interests
are so varied. Because of their advancedlevels ofability,
often gifted children gravitate toward older children or
adults in their search for peers (Webb et al., 1982).
Or,if no suitable peers are immediately available, the
gifted child may choose to find peers by reading books
(Halsted, 1988), rather than engage in unsatisfactory
boring interactions with those who happento be around.
However, to do so may be considered non-conformist by
those around.
The pressures toward conformity vary within cul-

tures as well as across cultures. For example, gifted
girls, minority group children, certain religious group
members, or the unusually creative child seem particu-
larly likely to experience pressures toward conformity
in peer relations (Colangelo & LaFrenz, 1981; Kerr,

1985; Piirto, 1992). Career decisions in particular are
influenced by the role expectancies of those in the
environment. To continually attempt to reconcile the
conflict between fitting in and being an individual can
be quite stressful.

DEPRESSION

Depression is usually being angry at oneself (primarily
endogenous) or being angry at a situation over which
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one haslittle or no control (primarily exogenous) (Webb
et al., 1982). The two, however,are often related.
As noted earlier, the anger at oneself is generally

endogenous. Thatis, the gifted child is able to perceive
personal shortcomings equally as well as perceiving
personal possibilities. In fact, however, the anger at
oneself may also have an exogenous component. In
some families a tradition exists of continual evaluation
and criticism of performance—one’s own and others.
In such an environment, any natural propensity by
the child to self-evaluate will likely be inflated. The
possibility of clinical or sub-clinical depression will
be increased in such situations, as well as academic

underachievement. The characteristic most consistently
found among underachieving children is such low self-
esteem (Davis & Rimm, 1989; Fine & Pitts, 1980;
Whitmore, 1980).
Exogenous depression may also stem from helpless

anger at situations over which one feels no control
(Abramson, Seligman, & Teasdale, 1978), and low

self-esteem may be closely related to a poor sense of
personal control over one’s ownlife (Rimm, 1991). In
general, when the environment (e.g., home, school,
friends) is not supportive of one’s needs, and one
feels trapped, the result is typically depression. The
educational misplacementof gifted children is likely to
result in them beingin situations which do not meettheir
needs, but over which they havelittle or no control.
Similarly, if suitable peers are unavailable, the gifted
youngster may feel as though he orsheis in living in a
world that is in slow motion.

FAMILY RELATIONS

Families are particularly influential in developing—or
hindering—social and emotional competencies. Numerous
authors have emphasized the obvious—namely that
parents are extremely important (perhaps the most
important) factors in enhancing—or diminishing—the
development of achievement, creativity and eminence
(Albert, 1978; Bloom, 1985; Dacey, 1989; Goertzel,
Goertzel & Goertzel, 1978; Kleine & Webb, 1992;
Little & Scott, 1990; Sanborn, 1979; Silverman, 1991).
Family child-rearing patterns represent particular family
traditions; however, cultural expectancies about child-
rearing are expressed through the family as well. It is
in the family, then, that several exogenous problemsfor
gifted children may occur. Some of the more common
are as follows.

POWER STRUGGLES

Most parents—particularly those with high aspira-
tions—have definite ideas about the level of achieve-
ment or areas of competence that they view as being
important for their child to attain. Intense parental
aspirations, when combined with the intensity of the
gifted child, can lead to major powerstruggles, with
the resulting passive—aggressiveness by the youngster

532

being a major cause of underachievement (Rimm, 1991;

Webbetal., 1982). Fathers in particular tend to perceive
giftedness in terms of achievement (Silverman, 1986)
and appear to be more likely to become involved in
powerstruggles concerning achievement.

ENMESHMENT OR CONFLUENCE

As Miller (1981) noted, some parents of gifted chil-
dren become emotionally enmeshed with their children
in a different fashion. These parents narcissistically
attemptto live out their own aspirations and wished-for
achievements through their highly able child, and they
become overly involved in the child’s life. Instead of
a power struggle, the child accedes to the parental
over-involvement. This pattern can lead to the gifted
child having a poorly differentiated sense of self-identity
as distinct from that of the parent.

MISTAKING THE ABILITIES FOR THE CHILD

This problem often is embeddedwithin the two problems
noted above, and are part of the enmeshment or the
power struggles. The child’s unusual abilities may be
whatis emphasized by the parents—particularly fathers
(Silverman, 1991), and the child’s feelings or sense
of person are denigrated. Such an over-emphasis on
achievement within the family environment prompts
the child toward perfectionism and superficial rela-
tions with other people, for the child, too, generally
comes to internalize the emphasis on the importance
of accomplishments rather than on the inherent worth
as a person (Foster, 1985). To be sure, there are highly
achieving persons whofeel good about themselves, who
are neither perfectionistic nor superficial. Such persons
seem to have come from families which emphasized and
modeled achievement, but balanced it with concerns for
personal worth (Bloom, 1985; Cox, Daniel, & Boston,
1985; Mackinnon,1962).

SIBLING RELATIONS

Whenonechild in the family is labeled as gifted—and
most often that is the first-born child (Boroson, 1973;
Cornell, 1984; Sutton-Smith & Rosenberg, 1970), the
other children in the family may view themselves as
non-gifted. Gifted children often hold high status in the
family (Cornell, 1983); parents often feel closer to and
prouderof the child who is labeled gifted, sometimes
generating adjustment problems in siblings not yet
identified as gifted (Cornell, 1983, 1984, 1989; Grenier,
1985; Silverman, 1991). Despite the “either-or” thinking

that siblings may engagein, there are indications that
when one child in a family is gifted, the siblings are
likely to be close in intelligence (Silverman, 1988).
Thus, it becomes important to evaluate siblings to
see if they, too, might warrant being considered as
gifted. Otherwise, there is substantial likelihood of
underachievementby the unlabeled, but equally bright,
siblings (Webbet al., 1982).



Social-Emotional Development
 

Sibling rivalry seems more likely if the second-born
child is labeled as gifted but the first-born is not
(Tuttle, 1990). Whereas first-born children identified:
as gifte:| generally enjoyed a close sibling relationship,
second-born children labeled as gifted experienced more
problems in sibling relationships. However, as the
difference in siblings’ IQs increases, there is some
indication that the competition among thesiblings is
less and the sibling relations more harmonious(Ballering
& Koch 1984)

PARENTAL UNDERSTANDING

Family problems do not occur because parents con-
sciously decide to create difficulties for their gifted
children. If problems occur, it is most often because the
parents 2ither (a) lack information aboutgifted children
or lack support for appropriate parenting, or (b) are
attempting to cope with their own unresolved problems
(which nay have to do with their own experiences with
being gi‘ted).

Despite conventional beliefs, parents often overlook
or underplay signs of precocious intellectual develop-
ment in their children (Ginsberg & Harrison, 1977;
Rogers, 1986; Silverman, 1991; Webb et al., 1982).

These parents—particularly fathers—often fail to rec-
ognize that their child is gifted (Dembinski & Mauser,
1978; Dickinson, 1970; Webb & DeVries, 1993), though
they may recognize their child as different from other
childrer: (Webb etal., 1982). Most parents, particularly
of youriger children, attempt to apply guidelines and
norms d.-zrived from children of averageabilities or which
emphasize minimally expected developmental criteria
(Ross, 1964; Sebring, 1983; Webb & Kleine, 1992).
Parental puzzlement andfrustration often results.
Sometimes parents’ own unresolvedissues with gift-

edness contribute to family problems. Commonialities of
heredity and environment usually (though not always)
result in gifted children having gifted parents (Albert,
1978; Mackinnon, 1962; Silverman, 1991; Silverman &

Kearne;,, 1989). However, most parents are unaware
of how bright they are or how it affects their lives.
The intensity, impatience, and high expectancies that
charactirize these parents, if not mediated by self-
understinding, can create an environmentof misery for
those within the family.

CHAN('E AND LOCATION FACTORS

As Tannenbaum (1983) noted, whethera child’s unusual
abilities become noticed, supported or valued often will
depend on the time andplaceof the child’s life. Cultural
and familial support will likely be present if the child’s
unusual behaviors are ones that are valued at that time
and place in history, but may well be thwarted in a
different location or historical period. Such a lack of
supportcan cause various social or emotional problems,
or can exacerbate those problemsnoted previously.

Approaches to Preventing or Ameliorating Problems

Gifted children are not immune to problems simply
because of their unusualabilities, though it does appear
that their capabilities often allow them to experience
fewer major social and emotional difficulties (Janos
& Robinson, 1985). Ironically, though, the advanced
ability to adapt or adjust mayresult,itself, in some prob-
lems such as underachievement or excessive conformity
(Kerr, 1985).
Accurate statistics on the extent of social and emo-

tional problems are lacking in large part because of
the previously noted flawsin the identification of gifted
children in studies of such areas, as well as because
such studies generally have not controlled for the
varying cultural/familial factors that lead to exogenous
problems. Suffice it to say that, whether endogenous
or exogenous, substantial numbers of gifted children
do experience social and emotional problems at some
point in their lives, and these problemscanbesignificant
ones. Further, problems of a gifted child usually affect
the entire family.

- Preventive Guidance Approaches

Instead of assuming that gifted children are afflicted with
uniquesocial or emotional pathology,it is more sensible
to assume an approach that emphasizes enhancementof
potential even when considering endogenousproblems.
The best and mosteffective approach, therefore, is one
of preventive guidance.

INCLUDE PARENTS

It is important to recognize that parenting is more
important than teaching in preventing or ameliorating
social or emotional problems. Not that teaching is unim-
portant; it is just that parenting is more important since
teaching—no matter how excellent or supportive—can
seldom counteract inappropriate parenting. Supportive
family environments, on the other hand, can most often
counteract potential damage if a child has poor school
experiences.

If preventive guidance approachesare to be success-
ful, particular emphasis must be placed on helping
parents to gain information. But surprisingly few efforts
are made to include parents, and indeed parents are
not infrequently the subject of many criticisms by
educational professionals (Kleine & Webb, 1992). Some
state associations for gifted exclude parents, or permit
their participation only on a very limited basis, as though
giving them more information or involving them jointly
would be a detriment.

FOCUS ON PARENTS OF YOUNG CHILDREN

It is generally accepted that social and behavioral
problems are best prevented if parents are involved
whenthe children are young.In particularit is necessary
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to help parents understand the characteristics of gifted
children that may makethese children seem different or
difficult to parent. Such an approach would help achieve
a better alignment of expectations between the home
and the school, and would promote moreconsistency in
approachesto the child. Currently, however, parents are
not involved in most communities until the child is well
into school. Since most gifted children are not identified
as gifted until second or third grade, or even later (Webb
et al., 1982), efforts to involve parents of gifted children
typically do not occur until children reach these grades.

EDUCATE AND INVOLVE PEDIATRIC
PROFESSIONALS

Extremely few efforts are made to assist young gifted
children or their parents. Partly this is because of the
difficulties in accurately identifying younggifted children
(Webb & Kleine, 1993), but also partly it is because
professionals (such as pediatricians and psychologists)
who work with parents of young gifted children have
received little relevant training about gifted children,
and therefore are unable to provide muchassistance to
these parents (Kleine & Webb, 1992; Webb & Kleine,
1993). Clearly an emphasis is needed on helping the
relevant caregivers, such as pediatricians, nurses, psy-
chologists, day-care centers, etc., with regard to young
gifted children and their parents, which further implies
that these professionals should receive education about
the characteristics of gifted children and implications
for their adjustment (Hayden, 1985). Associations for
parents and teachers of gifted children should make
concentrated efforts to invite such other professionals to
attend and participate in their state and local meetings,
and in continuing education programs.

“USER-FRIENDLY” SCHOOLS

If parents are to become more appropriately involved
with the schools (and this is even more important
when the child has unusual cognitive abilities), then
the schools must take a far more “user-friendly” and
proactive stance toward parents of gifted children
(Karnes & Marquardt, 1991a,b; Kleine & Webb,
1992). When gifted children come from an ethnic
minority, such reaching out by educational professionals
is even more necessary. Parents from groups which are
disadvantaged are far less likely than other parents to
becomeactively involvedin their child’s schoolactivities
or to establish a partnership with school personnel.
The societal disadvantages experienced by such families
simultaneously put them moreat risk for being unable
to provide social and emotional support that the gifted
child will need.

EDUCATIONAL FLEXIBILITY

From ages 6-18, the gifted child spends an extremely
high proportion of his or her life in school. To the
extent that the school curriculum is designed around,
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and focused upon, the average or below averagechild,
frustration for the gifted child and negative attitudes
toward schoolare likely to occur. To the extent that the
school incorporates flexibly paced educational options
for gifted children based on the child’s individual needs,
the frustration and negative attitudes are far less likely
to occur.
Seven such flexibly paced educational options have

been delineated as relatively easy ones to implement
in most school settings (Cox, Daniel, & Boston, 1985).
Theyare: early entrance; grade skipping; advancedlevel
courses; compacted courses; continuous progress in the
regular classroom; concurrent enrolment in advanced
classes; and credit by examination. Mentorships have
also been shownto allow flexible educational options
that can prevent social and emotional problems(Reilly,
1992). Because gifted children are, by definition, excep-
tional, they require different educational experiences.
If they do not receive such experiences, there may
be clear emotional consequences as noted previously.
The advantages of such flexible educational options
primarily stem from their being based on competence
and demonstrated ability, rather than on arbitrary age
groupings.

PARENT DISCUSSION GROUPS

Oneparticularly effective approach has been the estab-
lishmentof guided discussion groupsfor parentsof gifted
children (Webbetal., 1982). These groups, which meet
once each weekfor ten weeks, allow parents to develop
a better understanding of the characteristics of their
children as well as understanding of the cultural and
educational milieu in which they and their children
function.

Parents of gifted children typically have few oppor-
tunities to talk to other parents of gifted children.
Through such groups, parents get opportunities to
“swap parenting recipes” and child-rearing experiences
with parents of other gifted children. These experiences
help to normalize many behaviors and provide a sense
of perspective, as well as to give manyspecific and con-
crete behavioral suggestions for parenting and educating
gifted children. Whereasparentsof other children often
have informal opportunities to discuss child-rearing with
other parents,it is far more exceptional for parents of
gifted children to have such a resource. Most parents
of gifted children report that parents of less able
children have difficulty understanding the parenting
experiences they describe becauseof the advancedlevels
and intensity of their gifted children.

BIBLIOTHERAPY

Parents of gifted children often are avid readers them-
selves, and turn to booksforassistance in parenting and
educational decisions. Unfortunately, books concerning
gifted children are not particularly well represented in
our public or school libraries, nor are they actively
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market:d by the publishers. Fortunately, there are
some books for parental guidance (e.g., Rimm, 1986,
1990; Walker, 1991; Webb et al., 1982) as well as
for gift:d children themselves (Galbraith, 1983, 1984;
Halstecl, 1988). Some books promote a sense of humor
and perspective (e.g., Watts, 1989, 1992).

SUMMI::R CAMPS AND OTHER GROUP
EXPER[ENCES

One of the most notable benefits from a social and emo-
tional viewpoint of summer camps, Saturday enrichment
programs, Governor’s Institutes, etc., is the feeling of
having ;»eers with whom onecanrelate, as well as having
more zppropriate curricular experiences (Feldhusen,
1991). The feeling of being accepted while being authen-
tic is powerful. Such supplementary program services are
able to fillin many missing educational and interpersonal
experielices.

CAREER GUIDANCE

The multipotentiality of gifted youngsters virtually man-
dates that they receive career guidance. College plan-
ning mi..st begin earlier than for most other youngsters
(Berger, 1989; Reilly, 1990). Career and higher educa-
tion guidance assume even greater importance if the
gifted y ungster is female or a minority group member
(Kerr, 1991).

Advocacy Approaches

Perhap: some will question why advocacy approaches
would le listed as a major avenue for addressing social
and emotional needs of gifted children. Perhaps such
inclusicn will become more evident uponreflection.

CHANUHNG THE ENVIRONMENT

As noted previously, the largest proportion of social
and emotional difficulties results from the cultural
ambivalence or hostility toward gifted children, par-
ticularl\ if these children are creatively non-traditional.
It becomes very important, then, to change societal
attitudes through advocacy.

Enabling legislation is needed to allow educational
systems to be more responsive to gifted children and
their parents, and parents of gifted children need guide-
lines for pursuing due process and mediation (Karnes &
Marquzardt, 1991a,b). Changesin attitudes are needed to
overcorne the cultural ambivalence as well as to achieve
more support and acceptance for gifted youngsters in
develoy:ing their abilities.

ADVOUACY AS A ROLE MODEL

Advocacy, itself, provides a model of challenging tradi-
tions—the status quo. As George Bernard Shaw wrote:
“The reasonable man adapts to the world around him.

The unreasonable man expects the world to adaptitself
to him. Therefore all progress is made by unreason-
able men.” Gifted children need—andwill continue to
need—role models who are “reasonably unreasonable”
and who will continually advocate for excellence in
various fields. Such role models help to prevent the
“learned helplessness” or the cynical withdrawal and
depression that otherwise might result. Minority gifted
children need such advocacy in particular since often
they are in a “double minority”—that is, gifted and
Hispanic or gifted and African-American, etc.

Counseling and Psychotherapy Approaches

As noted previously, most counselors, psychologists and
primary health care professionals have little, if any,
training in assessing gifted children or in assisting
such children and their families with emotional or
interpersonal difficulties. In fact, some studies have
indicated that these professionals have distinctly nega-
tive feelings toward gifted children (Shoreet al., 1991),
while others suggest that these professionals simply
believe that “a bright mind will find its own way”
(Webb et al., 1982). Further, most such professionals
have been trained in a pathology model, rather than
an enhancement of human potential model, and tend
to focus only on clear dysfunctions compared with the
norm rather than seeing the failure to reach potential
might likewise be a dysfunction.

SERVICES UNDER A DIFFERENT LABEL

Many needs and problemsof gifted children and adults
are served by counselors, psychologists and psychiatrists,
but the situations and problemsare mislabeled or labeled
in a fashion that is only partially accurate. That 1s,
behaviors that are characteristic of gifted children or
adults maybe interpreted as being symptomatic of some
other condition. For example, the seeing of numerous
possibilities in situations would likely be classified as
obsessive behavior. The intensity and daydreaming
of a bored gifted youngster might be labeled as an
attention deficit disorder. The existential depression
might be labeled correctly, but not attributed to the
person’s brightness. Interpersonal withdrawal could be
due to the felt lack of peers by a gifted youngster. The
clownish classroom behaviorof a gifted child whois edu-
cationally misplaced might be incorrectly diagnosed as
an undersocialized conduct disorder behaviorpattern.

ASSESSMENT APPROACHES

Sometimes formal psychological assessments are needed.
This may be because of the need for a differen-
tial diagnosis, or it may be because the parents or
school want a “second opinion.” It becomesparticularly
important for professionals doing such assessment to
become educated about gifted children. For example,
on projective personality tests gifted children often give

535



J.T. Webb
 

responsesthat might appearpathological, but really are
simply a reflection of their vivid imagination combined
with their intensity (Kleine & Webb, 1993). Unless
mental health professionals are aware of this anomaly,
many gifted children will be misdiagnosed as having
severe emotional problems.

Out-of-level testing likewise may be needed since
so many gifted children reach the ceiling on many
subscales of most standardized tests of cognitive ability.
This unusual assessment approach is the only current
procedure which allows estimates of extremely high
abilities. And gifted children show a great deal more
intra-test scatter than do other children (Webb & Kleine,
1993). That is, there is substantially greater variability
across abilities within a gifted child than amongchildren
of average or less ability level. Such variability can
prompt inappropriate conclusions of learning disability
or of other disorders.

TREATMENT APPROACHES

Treatment interventions generally are quite effective
with gifted children and their families. Their conceptual
quickness apparently allows them to more quickly grasp
and apply therapeutic suggestions. Relationship and
insight-oriented approaches appearparticularly effective
since they go along with the cognitive strengths of the
gifted child. That is not to demean behavioralorstrategic
approaches; they, too, may be helpful. Particularly
is there evidence, for example, that rational-emotive
therapy approachesare effective in helping gifted young-
sters learn to manage their “self-talk” that underlies
their feelings of excessive stress, or of perfectionism or
depression (Webbetal., 1982).
However, manygifted children have a particular need

to feel understood and to have a relationship with the
treating professional. In addition, most gifted children
are searching for some cognitive framework through
which they might understand, muchin the waythat the
personality theorist Prescott Lecky (1945) stated that
humanshadaninborn drive to search for consistency.

Family therapy may also be advisable as well, for
gifted children regularly have a keen impact on families.
As one mother described, “Having a gifted child in the
family doesn’t change the family’s life-style; it destroys
it!” Family therapy is a particularly effective approach
to issues of enmeshmentor confluence, or where parents
have “parentified” the gifted youngsters by giving them
decision-powerthanis excessive.

Grouptherapyis often difficult with gifted youngsters
in middle school because of their consuming concern
with peer relations and peer evaluations, and is more
effective with youngsters in elementary gradesas well as
those in high school. The issue of peer relations will be
similar in these groups, but seems more overwhelming
for youngsters in middle school grades. The high school
students also often will have existential and careerissues
in addition.
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Dual-diagnosed gifted children are a particular chal-
lenge—for example gifted and attention-deficit disor-
dered. All of the usual problems of attention-deficit
disorder exist, but are combined with the intensity and
other characteristics of a gifted child. Often in such cases
the knowledge concerning treatment of the pathology
diagnosis must take precedence, but the treatmentwill
move much more quickly and in unusual directions
because of the mentalagility of the child involved.

Conclusions

Despite the imprecision of the terms and concepts used
to describe gifted, talented, creative children, current
knowledge suggests that gifted children are at risk for
certain kinds of social and emotionaldifficulties because
of their personal characteristics. The largerrisk for gifted
children, however, appears to stem from contextualfac-
tors. Because ofthis, it appears importantto distinguish
between endogenous and exogenous causes for social
and emotional problemsof gifted children.

Preventive guidance approachesthat involve parents
appear to be the most important in nurturing the
social and emotional needs of gifted children. Advo-
cacy approaches are a key element as well both in
prevention and in amelioration of problemsfor gifted
children because they can impact upon the environ-
mental context. Counseling and therapeutic approaches,
including psychological assessment, are necessary, and
substantially more efforts are needed in involving these
and otherhealth professionals.
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Introduction

In the erapirical and theoretical literature on the gifted,
attentior has focused primarily on thinking abilities or
talents, nd only in recent research has there been an
increased interest in personality and social factors. The
importance of moral development in gifted subjects is
self-evid.2nt, because morality is at the intersection of
cognition and action, andits positive developmentplays
an impo-tant role in the equilibrium of individuals and
society. Morality, in fact, is generally viewed as the
set of busic guide lines for determining how decisions
about action and howtheresolution of conflicts among
different interests/points of view are to be settled.
Since morality concerns judgments about rightness of
behavior, it is based on cognitive factors (analysis of
behaviors and their consequences, discussion of nor-
mative assumptions) andis also guided by motivational
and affective factors (motives for following assumptions
in action, and capacity to act consequently). In this
review, three sets of considerations on the development
of morality are presented:

(1) moral behavior is based on specific cognitive
abilities of rational analysis and discussion of actions
concerning rights, duties and consequences(aboutlife,
affects, \vell-being of self and others);

(2) moral behavior has roots in affect/emotion and on
control und integration of drives and needs (in terms of
empathy, care for others, task commitment); and

(3) moral behavior needs to be nurtured byspecific
education which concerns both the cognitive and the
emotiorial aspects.
Even if some psychologists (for instance, Aronfreed,

1968; Mischel & Mischel, 1976) view cognition as concern-
ing only moral judgment (or verbal moral expressions,
determiried by cognitive factors), and affect and emotion
concerning moral behavior, both are involved in judgment
and in action, although with different weight. In fact,
behavior is influenced by categorization of events and
situations and by selection of relevant information, while
moral judgment is partly pervaded by affective factors,
emotion.il experience, attitudes, and values.

History of the Problem

In recent years a great deal of research has examined
the development of moral judgment in general, based
on the classical studies of Piaget (1932) and Kohlberg
(1969). However,there has been little work which has
examinedthe relationship between moral judgment and
moral behavior,little research on interventionstrategies
for enhancing theserelations, and practically no research
on these issues with respect to giftedness. Research on
the social developmentof the gifted has mostly examined
topics such as adjustment, popularity, leadership, or
problemsin interacting with friends. Only a few studies
are devoted to altruistic or prosocial behavior, or to
moral development. Therefore, we are often obliged to
infer the moral characteristics of the gifted from the most
intelligent subjects in studies examining other topics,
and only in those cases where separate data for such
subjects are reported. Cognitive developmental studies
of moral developmenthave argued for the existence of a
sequence of stages in judgment aboutthe nature of rules
(both in play and in interpersonal behavior), rightness
of actions, and distributive and retributive justice.
Piaget (1932) defined three such stages as egocentric,
realistic-heteronomous and autonomous, stating that
reciprocity, consideration of the intentions of agents,
and reference to the functional aims of rules, are the
discriminating features of autonomous morality. Piaget
studied the developmentof conceptsof “rule” and “law”
by analyzing children’s play behavior (especially social
games, such as skittles or marbles), and by discussing
game rules with the children themselves, to test their
conceptions andtherelationship between practice and
conscious reflection on rules. He noted that children
develop from egocentric behavior to respect for rules
and, between 6-7 and 10-11, they became gradually
aware that rules are not unchangeable, are not based
on an absolute respect due to adults or to God, but
may be modified through consensus in a reciprocal,
cooperative perspective. Thus, they develop from a
“moral realism” based on the respect for adults and
authority to a “moral autonomy”based on cooperation
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TABLE1

Kohlberg’s Moral Judgment Stages
 

Level and stage

Content of Stage
 

Whatis right Reasonsfor doing right Social perspective of stage
 

LEVELI
Preconventional
Stage 1 — Heteronomous
morality

Stage 2 — Individualism,
instrumental purpose,
and exchange

LEVELIl
Conventional
Stage 3 — Mutual

interpersonal
expectations,
relationships, and
interpersonal
conformity

Stage 4 — Social system
and conscience
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To avoid breaking rules
backed by punishment,
obedience for its own

sake, and avoiding

physical damage to
personsand property.

Following rules only whenit
is to someone’s immediate
interest; acting to meet
one’s owninterests and
needsandletting others
do the same. Rightis also
what’s fair, what’s an

equal exchange,a deal,
an agreement.

Living up to whatis
expected by people
close to you or what
people generally expect
of people in yourrole as
son, brother, friend, etc.

“Being good”is important
and meanshaving good
motives, showing concern
aboutothers.It also
means keeping mutual
relationships, such as
trust, loyalty, respect and
gratitude.

Fulfilling the actual duties
to which you have agreed.
Lawsare to be upheld
except in extreme cases
where they conflict whit
other fixed social duties.
Rightis also contributing
to society, the group,or
institution.

Avoidance of punishment
and the superior powerof
authorities.

To serve one’s own needsor

interests in a world where
you have to recognize that
other people havetheir
interests too.

The need to be a good
person in your own eyes
and those of others.
Yourcaring for others.
Belief in the Golden
Rule. Desire to maintain
rules and authority which
support stereotypical good
behavior.

To keepthe institution
going as a whole, to avoid
the breakdownin the
system “if anyone did
it”, or the imperative of
conscience to meet one’s
defined obligations (easily
confused with Stage 3
belief in rules and
authority).

Egocentric point of view.
Doesn’t consider the

interests of others or

recognize that they
differ from the actor’s;

doesn’t relate two points
of view. Actions are

considered physically
rather than in terms of

psychologicalinterests
of others. Confusion of

authority’s perspective
with one’s own.

Concrete individualistic

perspective. Aware that
everybody has his own
interest to pursue and
these conflict so that right
is relative (in the concrete
individualistic sense).

Perspective of individual
in relationships with
other individuals. Aware
of shared feelings,
agreements, and

expectations which take
primacy overindividual
interests. Relates points
of view through the
concrete Golden Rule,

putting yourself in the
other guy’s shoes.
Doesnot yet consider
generalized system
perspective.

Differentiates societal
point of view from inter
personal agreement or
motives. Takes the point
of view of the system that
defines roles and rules.
Considers individual
relations in terms of
place in the system.
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TABLE 1 Continued

 

Level and stage

LEVELIII
Postconventional or
Principled
Stage 5 --- Social

Contract or Utility and
Indiviciual Rights

Stage 6 --- Universal
ethical principles

Contentof Stage
 

Whatis right

Being aware that people
hold a variety of values
and opinions,that
most values and rules
are relative to your
group. These relative
rules should usually be
upheld, however, in the

interest of impartiality
and becausethey are
the social contract.
Somenonrelative values
andrightslike life and
liberty, however, must
be upheld in any society
and regardless of majority
opinion.

Following self-chosen ethical
principles. Particular laws
or social agreements are
usually valid because they
rest on such principles.

Reasonsfor doing right

A sense of obligation to
law becauseof one’s
social contract to make
and abide by lawsfor the
welfare of all and for the
protection all people’s
rights. A feeling of
contractual commitment
freely entered upon, to
family, friendship,trust,
and workobligations.
Concernthat laws and
duties be based on
rational calculation
of overall utility, “the
greatest good for the
greatest number”.

The belief as a rational
personin the validity of
universal moralprinciples
and a sense of personal
commitment to them.

Social perspective of stage

Prior-to-society perspective.
Perspective of a rational
individual aware of
values andrights prior
to social attachments
and contracts. Integrates
perspectives by formal
mechanismsof agreement,
contract, objective
impartiality, and due
process. Considers
moraland legal points
of view; recognizesthat

they sometimesconflict
andfindsit difficult to
integrate them.

Perspective of a moral point
of view from whichsocial
arrangements derive.
Perspective is that of
any rationalindividual

Whenlawsviolate these
principles, one acts in
accorddancewith the
principle. Principles are
universal principles of
justice: the equality of
humanrights and respect
for the dignity of human
beings as individuals.

recognizing the nature
of morality or the fact
that persons are endsin
themselves and must be
treated as such.

 

From: Kohlberg, L. (1976). Moral stages and moralization: The cognitive-developmental. In T. Lickona (Ed.), Moral

development and behavior: Theory, research, and social issues (pp. 34-35). New York: Holt, Rinehart & Winston.

and rational justification. In moral realism, moral law is
reduced to behavior and its consequences,while in moral
autonoriay, the concern is primarily on intentions. The
sametransition can be seen in the conceptionofjustice.
Childrer. pass from absolute respect of adults (and
of power) to reciprocal and equalitarian conceptions,
aimedat the preservation ofsocial order.

Kohlberg (1969) searched for a more detailed suc-
cession of stages. By attributing a central role to
the concept of social conventions and social rules, he
differen'iated six stages, grouped as follows. There are
two preonventional stages, where a rule is a way of
avoiding punishmentor harm and a waytosatisfy one’s
needs (in stage 2, even reciprocally). There are two
conventional stages, where a rule is a way to feel good
and to meet the expectations of the social group (stage
3), or expresses the priority of a general social point of
view (stige 4). Finally, there are two postconventional

stages, where a rule expresses a more abstract point of
view, referring to meta-rules to solve conflicts between
specific different norms(stage 5), or to abstract general,
absolute principles (stage 6).

In this approach, the sequence ofstagesis structured
in the same developmental sequence as intelligence
operations. Each new stage employs more differenti-
ated, reversible and equilibrated operations and has a
higher degree of generality and abstraction.

Kohlberg studied moral judgment and its develop-
ment for several decades, using the method of dilemmas.
This method was chosen because it did not rely on the
adhesionto specific values, but required reasoning about
values, whatever the opinion of the person. Kohlberg
thought that moral development should concern free-
dom of choice, and was not simply the possession of
what he called “a bag of virtues” (meaning common,
socially conforming virtues). In dilemmas there is no
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“right” answer, but the presence of conflicting needs
or principles. Subjects are stimulated to reflect on
motives for choosing one or another of the solutions
to the dilemma.

In the original methodology dilemmas were proposed
and discussed in long interviews, wherea set of stimuli
were presented with the aim of enhancingreflection. A
famous dilemma used by Kohlbergis the one of Heinz
who,while in a distant country (to avoid easy solutions,
such as help from others or public assistance), is in a
situation where he should steal an expensive drug if
he wants to cure his sick wife. In the interview, many
questions and alternative hypothetical circumstances
follow the subject’s first answer concerning what Heinz
should do (such as more serious consequencesof Heinz’s
actions; a different relation to the person to be helped,
e.g., not wife, but a friend, an acquaintance,a stranger;
and questions aboutthe reasonsfor acting in one way or
another, aboutthe nature of obligation, and about what
is considered as “right”). Dilemmas used by Kohlberg
concerned obedience,loyalty to friends or parents,seri-
ousness of cheating, etc. Kohlberg analyzed responses
with the aim of finding specific characteristics of the
stages and thereby identifying the level of reasoning of
the subject. He used a complex system of scoring, which
he refined for years, from a content-category scoring to a
more complex “issue scoring”, to a standardized scoring
for which he provided detailed criteria in a manual(the
last official edition was published by Colby & Kohlberg
in 1987).
The method of individual interview has been criti-

cized as being too time-consuming, too difficult to
standardize, and too easily affected by bias in scoring
procedure. To avoid suchdifficulties, Rest (1974) pro-
posed the D.I.T. (Defining Issues Test), a paper-and-
pencil revision of the method. Dilemmas are followed
by a set of sentences, each of which represents a
prototypical response of a certain stage. Subjects are
requested to state their agreement with each sentence,
and then to order the most relevant sentences in
order of importance. This methodis less sensitive than
Kohlberg’s interview method, because the subject does
not produce the answers, but only chooses from among
multiple-choice items. However, it permits the study of
larger samples and provides numerical scoring, to which
standardstatistic procedures can be easily applied. Rest
proposed a special score, the “P” score, as a synthetic
index of moral development and uses it for studying
differences amongage andspecial groups.It is important
to keep in mind that the procedures just outlined do
not examine what people would do in a particular
circumstance, but only what they think they might do. Of
course the two things are related and weshall examine
this relationship below. Subjects themselves realize that
they would not always do whatthey should.Forinstance,
an answer may be: “No, I don’t thinkit is right to steal
in this case, but I’d do it because I’d be so desperate.”
Therefore it is necessary to distinguish moral judgment
from moral behavior.
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In general, this research suggests a central relationship
between cognitive and moral development and implies
the importance of a higherintellectual level to reach the
higher moral stages. No specific studies have been con-
ducted on the gifted; nevertheless, gifted are presumed
to have a privileged position in the maturation ofstages,
becauseof their precociousintellectual growth.

In this developmental cognitive approach moral
behavior is considered to be largely dependent on
moral judgment. Moral judgment, in fact, is viewed
both as a necessary condition (one can’t behavefairly
if one doesn’t know whatis fair), and as a motivating
condition (if one really knows what is good, this
assumes a positive value for one’s actions) for moral
behavior. Moral education has the same possibilities
and limits of intellectual education. One can’t develop
by simply memorizing normsor by repeating prescribed
and positively reinforced actions. It is necessary to
develop a broader comprehension of the nature of
rules, of the differences among perspectives, of the
relations among cognitive and emotional factors, both
throughintellectual and social stimuli. This was done in
the “just community” approach by Kohlberg and other
researchers.

In contrast to the above approach, other theor-
ists (especially social learning theorists starting with
Bandura & McDonald,1963) focused on moral behavior
as influenced by reinforcement and modeling pro-
cedures, and analyzed conditions for the efficacy of
such procedures (e.g., characteristics of role models
and their behaviors, efficacy of preaching vs. modeling).
These theorists considered moral behavior mainly in
terms of its concrete and social effects, and not
only as an extension of judgment as cognitivists do.
Consequently, many kinds of “pro-social” behavior have
been examined,such as sharing goods, helping othersin
distress, or acting altruistically by giving time, money,
and effort to persons and community. A great deal
of research has examined these behaviors, analyzing
in detail the effects of reinforcement procedures and
of modeling conditions. The approach also outlined
the great importance of models in determining moral
judgmentandespecially moral behavior. Onelimitation
of this approach has been that the subject is conceived
as a passive organism, strictly shaped by exterior
forces, wherein affects, sentiments, and values are
underestimated.

Rest (1984) observesthat different theories focus only
on someaspects of morality and neglect others. In order
to examine moral developmentin the full complexity
and plurality of the dimensions involved, he proposed
a model which provides a useful way to utilize the con-
tribution of major theoretical approaches (behaviorists
who study action, cognitive-developmentalists who
study cognition, and psychoanalysts who study affect).
He distinguishes four major components of moral
behavior:

(1) interpreting the situation in terms of how people’s
welfare is affected by possible actions of the subject;
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TABLE 2

Inner Process Producing Behavior
 

Component 1
Major function of the process: To interpret the situation in terms of how one’s actions affect the welfare of others.
Exemplary research: Response to emergencies, Staub (1978, 1979) and Schwartz (1977); social cognition development, Shantz

(in pres) and Selman (1980); Empathy, Hoffman (1977,in press).
Cognitive -affective interactions: Drawing inferences about howthe otherwill be affected and feeling empathy, disgust, and so

on, for the other.

Component 2

Major function: To formulate what a moral course of action would be; to identify the moral ideal in a specific situation.
Exemplary research: Cognitive-developmental, (Piaget (1932, 1965) and Kohlberg (1969, 1976); DIT research, Rest (1979) and
Damo: (1977); social psychology “norms”, Berkowitz & Daniels (1963) and Schwartz (1977); post-Piagetian, Keasey (1978).

Cognitive -affective interactions: Both abstract-logical and attitudinal-valuing aspects are involved in the construction of systems
of moral meaning; moral ideals are composedof both cognitive and affective elements.

Component 3
Majorfunction: To select among competing value outcomesof ideals, the one to act on; deciding whetherornot totry fulfill

one’s moral ideal.
Exemplary research: Decision-making models and factors that affect decision making, Pomazal & Jaccard (1976), Lerner

(1971), Schwartz (1977) and Isen (1978); theories of moral motivation, E. Wilson (1975), Aronfreed (1968), Bandura (1977),
Kohlb:rg (1969), Hoffman (in press), Durkheim (1925/1961) and Rawls (1971)

Cognitive -affective interactions: Calculation ofrelative utilities of various goals; mood influencing outlook; defensive distortion
of perception; emphaty impelling decisions; social understanding motivating the choice of goals.

Component 4
Majorfunction: To execute and implement whatone intendsto do.
Exemplary research: Ego strength andself-regulation Mischel & Mischel (1976), Krebs (Note 1), and Staub (1979)
Cognitiv: -affective interactions: Task persistence as affected by cognitive transformation of the goal.
 

From: Rest, J.R. (1984). The major components of morality. In W.M. Kurtines & J.L. Gewirtz (Eds), Morality, moral
behavior, and moral development. New York: John Wiley & Sons.

(2) figuring out what the ideal moral course of action
would b2;

(3) se. ecting from among possible outcomesin decid-
ing whai is actually to be done; and

(4) executing and implementinga plan of action (Rest,
1983, 1986).
Table 2 summarizes the four major processes implied

in morea| acts, showing that the moral behavior cannot
be proctuced by a single process. The components
represerited in the table are just processes, not general
traits o” people, and interact with each other with
distinctive cognitive and affective interfaces.

The Structure of Morality

Partially following Rest’s suggestions, this review treats
two main groups of factors, both comprised of various
subcomponents: cognitive-rational factors and affec-
tive—mo! ivational factors.

The Covnitive and Rational Factors

Cognitive factors include both rational, conscious con-
sideraticns, as well as categorization and attribution

processes, which are often unconscious and affected
by bias. Moral judgment and behavior require two
processes: the evaluation of the situation (in particular,
of roles and needs of the actors involved) and of
the consequences (immediate or distant) of actions;
understanding the rules which govern expectations and
state rights, and their sphere of application.

UNDERSTANDINGTHE SITUATION

This aspect has been considered by classical philo-
sophical theories of morality. Utilitarians affirm the
necessity for a “right” action, to know the needs of
all persons involved and the consequenceofalternative
actions towards such needs.In fact, the “right” action
consists of satisfying, in the best possible way, the needs
of everybody. The democratic principle (everyone’s
benefit must be considered equal to everyone else’s)
and the individual autonomyprinciple (personal benefit
is defined as such by each subject) must be respected
(Bentham, 1789). In a more recent formulation Hare
(1981) sees this as an ideal objective since only an
“archangel” would be able to knowinstantly what action
is really “right”. In reality people try to achieve this goal
in two ways, first by using “prima facie“ principles,
suggested by experience and culture; and second by
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examining problems thoroughly and by usingscientific
knowledge (e.g., in economy with the “marginal utility
principle”).
The “responsibility” principle (cf. Jonas, 1979) is

closely linked to this perspective. Moral responsibilities
are directly proportional to the power of influencing
needs and happiness of a larger number of people and
of living beings. So, an increase in scientific knowledge
and technical power implies the need for greater moral
responsibility, since the future of mankind can be
influenced towards good orevil. Scientific development
requires moral development.

Psychological research has generated various models
showing that a rational consideration of needs and
interests involved in a situation can be strongly influ-
enced by various types of cognitive, affective and social
biases. Abstract principles do not provide guidelines
for judgment or action until they are fleshed out with
relevant details of concrete situations, and these are
inevitably laden with evaluative biases.

Bias in categorization processes have beenstudiedin
the social field by cognitive theorists like Tajfel (1981),
bias in reasoning processes by Kahneman and Tversky
(1972), Nisbett and Ross (1980), and Johnson-Laird
(1983), and from another theoretical model (social
learning theory) by Bandura (1991) in his studies on
moral disengagement. All demonstrate the strong influ-
ence of bias in understandinga situation. The prejudice
is stronger when the situation requires a decision of
action which might haveparticularly positive or negative
personal consequences.

UNDERSTANDING RULES

This factor has beentraditionally outlined by rationalist
philosophers such as Kant (1788) and, morerecently,
by Rawls (1971). In this perspective, an action is moral
only if it can be justified on the basis of a “univer-
sal principle,” i.e., a principle that can be used for
everybody without leading to contradictory outcomes.
According to Rawls, a “morally right” rule can be stated
only through an impartial attitude, where each person
applies the rule without qualification by the details of
her/his actual situation, thus assuming that the situation
would be the same for anybodyelse. This is seen as the
condition of cooperation and of social living, and this
attitude can be acquired by living in a free and caring
community.

Kohlberg has referred to Rawls’ theory to define the
developmental aim of moral reasoning, seeing it as a
Stage of thinking with the highest cognitive equilib-
rium and hierarchical integration, and which entails a
consistent cluster of responses, internal consistency of
reasoning and the development of moral judgmentas a
structured whole.

This concept of a rule emphasizes a principle of equi-
librium of rights. Some recent authors havecriticized
this view as ethnocentric (see, for example, Kurtines
& Grief, 1974; Snarey, 1985; and Gilligan, 1982).
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They argue that rules always reflect the assumptions
of a dominant group, élite or country (white vs. black, |
occidental vs. oriental, males vs. females). However,
psychological research based on Piaget’s observations
of the growth of rules in children’s play showsthat rules
have a universal nature when they are derived from a
reflection on social cooperation.

The Affective and Motivational Aspects

The second group of dimensions of moral development
concerns the motives for moral action. In fact, whether

a person is able to apply his or her moral competence
to a real-life context seems not only to be a structural
problem but also a problem of affectively dealing with
personal needs andself-interest in a situation.
As Bandura (1991) notes, “a person’s level of moral

judgment mayindicate the kinds of reasonslikely to be
most persuasive to that person, but it does not ensure
a particular kind of conduct ... different people can
arrive at different judgments using the sameprinciple
of justness, depending on what factors they consider
relevant and how they are weighted.” From such point
of view, a broader conception of morality requires more
than just skill in abstract reasoning. Affective and social
factors play a vital regulative role in moral conduct.

Moral Motivation Theories

The problem of moral motivation can be addressed
by three kinds of theories centered on emotion, on
rationality, and on society andself.

Emotion Centered Theories

Guilt feeling is the first and moretraditional reference
point for morality in the psychodynamic theories, but
other theories, including behaviorism, also considerit
as the basis for moral behavior. For behaviorists, guilt
feeling can be interpreted as anxiety anticipating pun-
ishment, or fear of punishment. Conditioned negative
affect motivates morality (Aronfreed, 1968; Eysenck,
1976).

In psychoanalysis, guilt has a broad meaning, from
normal remorse to absurd self-rebukes in severe depres-
sion. It is an affective state following an action that
the subject considers “bad”. But, since the critical and
punitive agent, the super-ego, is differentiated from
the conscious self in childhood in the Oedipusstage,
the guilt feelings, though tied to the internalization of
demands and prohibitions of parents, have a largely
unconscious origin and nonrational outcomes (Freud,
1923). At the other extreme, the positive feelings
of social commitment and care for others are based
on identification processes with parents and on the
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Wisdom

The interweaving of affective and cognitive factors
outlined above is also central in cultural traditions
different from the Western one (Varela, 1992; Varela
et al., 1991; Taylor, 1989). The traditional Buddhist
concept of “wisdom” focuses on “being” right as a
condition for real moral behavior: a “wise” person
knows immediately what is right, without the need
for conscious reflection. This immediate knowledge,
which at first seems similar to unsophisticated stages of
thinking, and where rules becomeconscious only after
reflective thinking, is in fact produced by very sophisti-
cated intellectual training processes. In this conception,
moral behavior is not mere application of rules derived
first from regular sequences of behavior and then from
more abstract principles. Moral behavior derives from
broad dispositions, possesses flexibility in the face of
the great variety of circumstances confronted, and open
to whatever aspect of the situation is relevant. On the
whole, it is more similar to an enlightening intuition
that grows from a training based on control of body
sensations and functions, and joined with meditation.

Empirical Research on Moral Developmentin the
Gifted

Although there are many empirical studies on moral
development,particularly in the cognitive-developmen-
tal area (e.g., Kurtines & Grief, 1974; Modgil & Modgil,
1985; Rest, 1986; Colby & Kohlberg, 1987), research is
scarce in the area of the moral developmentofthegifted.
Abroms (1985) noted the scarcity of data on altruistic
and pro-social behavior of gifted children. She also
noted that the few studies gave contradictory results
on the relationship between generalintelligence, social
competence and altruism.
There is no necessary relationship between morality

andintelligence, as shown bystudies on deviant behavior
and crime amongthegifted (Gath, Tennent, & Pidduck,
1970; Brooks, 1985). Narvaez (1991) notes that the rela-
tionship between moral development andgiftedness can
be described from two perspectives: the first considers
moral giftedness as dependentonintellectual giftedness,
whereasthe second arguesthatgiftednessis not a general
factor, but is highly specific, since particular skills are
fairly autonomous. Nevertheless, there are manysigns
of potentially positive moral developmentin the gifted,
based on social competenceorabilities.

In a review of research on giftedness in early child-
hood, Casey and Quisenberry (1976) observed that
gifted children have high social ability and readiness
to make friends with peers or older adults (see also
Miller, 1956; Gallagher, 1958). Gifted children are also
superior in social adjustment (Abroms & Gollin, 1980;
Childs, 1981) although they may have some problems
in interaction due to superior ability in verbal com-
munication, which causes a dissynchronyofintellectual
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needs andinterests. Many aspects of social cognition
imply conceptual tasks where bright children can do
well, such as social perspective taking (Abroms &
Gollin, 1980), social problem solving (Roedell, 1978),
or social knowledge (Scott & Bryant, 1978). Janos and
Robinson note that the most importantsocial indicator,
affective perspective taking, is correlated with IO from
the beginning of preschool years (unlike perceptual and
conceptual perspective taking, which is correlated only
later with IQ). On cognitive factors the superiority of
the gifted has been mentioned by manyauthors. Terman
(1925) noted that his sample of gifted children showed
a superior maturity in moral developmentin choosing
social constructive activities and in rating misbehaviors.
Thorndike (1940) found that the intellectually gifted
disregarded conventional prohibitions about personal
habits, but were highly mature in judging antisocial
behavior and showed a social maturity beyond their
chronological age. Although these pioneering studies
did not use completely reliable instruments, recent
research using more sophisticated and standardized
techniques(such as Rest’s D.I.T.) have produced similar
results. Intellectually gifted children appear to reach a
relatively high stage of moral reasoning earlier than
their chronological peers (Karnes & Brown, 1981;
Tan-Willman & Gutteridge, 1981). Some may be able
to use principled reasoning during mid-teens, a stage
normally reached only in adulthood by a small segment
of the population. Using Rest’s D.I.T., Janos &
Robinson (1985) also found significantly advanced
moral judgment in older gifted students (up to 18
years old). Other authors stress that reaching higher
Stages of thinking is a prerequisite for reaching the
higher stages of moral judgmentdescribed by Kohlberg
(Walker & Richards, 1979). Walker (1991) believes
that moral reasoning is based on, and constrained by,
cognitive development; adequate solutions to difficult
moral problemstend to require systematic thought and
logical analyses. Advances in cognitive development
place individuals in a state of readiness for moral
growth, as they may more easily understand higher
moral reasoning and recognize deficiencies in common
moral thinking. High intellectual ability, fostered by
education, favors reaching a postformal stage in moral
reasoning (Armon, 1984). Generally speaking, it has
been observed that gifted children and adolescents
obtain better results in paper and pencil moral reasoning
tests (see the review by Rest, 1986). Narvaez (1991)
found

a

significant correlation between giftedness and
principled scoring in students.
Andreani and Orio (1972), Andreani (1992), and

Janos and Robinson (1985) found that personality traits
frequently foundin the gifted have potential relationship
with some components of moral behavior, like ego
strength and a capacity for implementing the cor-
rect course of action (Component 4 in Rest’s model).
Andreani and Orio (1972) examined the personality of
a sample of 128 gifted subjects, by projective tests such
as the Rorschach, and found a pattern characterized
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Educational Interventions |

If one wants to enhance the development of moral
behavior, an environmental context which stimulates
both cognitive and social-affective aspects of moral-
ity must be provided. Berkowitz (1985) and Keller
and Reuss (1985) suggest that the capacity for moral
judgment is based on the experience of discussing
choices:

“The child must acquire the ability to express his or
her own needs, interests, feelings and convictions,
and at the sametimeto considerthe claims of others.
How adequately the child is able to do this depends
on two factors: first, on the latitude of unconstrained
discussion in factual communication andlife practice,
as well as in the contextof institutionalized learning
processes; second, on the child’s level of develop-
ment” (Keller & Reuss, 1985, p. 121).

To be free to form a personal opinion, to justify
it, and to face possible objections, is something that
children learn only when given a fair chance, by being
membersof a relaxed discourse community, where they
can experience the tensions involved in communicating
in real life situations, to learn the ways of coping
with obstacles, and to solve conflicts. Moral discourse
involves the goal of reaching a justified agreement,
shared by all those whoare concerned.

In fact, cognitive-developmental oriented research
has used communication, discussion and cooperation
to enhance moral development. Kohlberg (1985) con-
ducted interventions based on the “just community”
approach to moral education, where such principles
were applied. Kohlberg conducted his intervention in
a school andalso (with somedifficulty) in a prison, with
the aim of demonstrating the practical usefulness of the
theory and of pointing out the relationship between
cognitive and social aspects in his model. In fact, pupils
experienced freedom of discussion aboutprinciples in an
accepting and collaborating community.In this situation
they were stimulated to look at concrete, real problems
and at general, abstract ones, to state rules, to discuss
how to maintain them, and to decide how to face
the problems and conflicts inside the community. In
this way, moral education was not simply reduced
to a discussion about hypothetical dilemmas, but also
involved social—cognitive experiences.
The efficacy of interventions in enhancing the level

of moral reasoning is pointed out by many researchers
such as Eriksonet al. (1976), Panowitsch (1975), Preston
(1979), Shafer (1978), Sprinthall and Bernier (1977),
St Denis (1980), Riley (1981), Whiteley (1982) and
Willging and Dunn (1982). A comprehensive review
(including unpublished dissertations) is provided by Rest
and Thoma (1986), who conclude their meta-analysis
by stating that “moral education programs emphasizing
dilemma discussion and those emphasizing personality
development both produce modest but definite effects”
(Rest & Thoma, 1986, p. 85). More recently, positive
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results of intervention have been found by Keen (1990).
These results are probably connected to the cognitive
and role-taking prerequisites of the subjects, as Walker
(1980) and Rest and Thoma (1986) note. Rest and
Thoma remarkthat in order to obtain consistent results
the educational programs mustbe at least three weeks
long. Andreani and Pagnin think that much longer
periods are necessary, perhaps with recovery intervals
followed by new roundsof intervention.
Doubts about the impact of programmes based only

on rational and verbal methods, like the discussion of
dilemmas, have been expressed by many authors. They
have observed that the usual cognitive interventions
obtain more success in the improvement of moral
judgmentregardingtheoretical questions than in discus-
sion of real life conflicts (Oser, 1981; Villenave-Cremer
& Eckensberger, 1985). Edelstein (1985) claims to be
“sceptical” about these programmes, because a theory
of intervention into moral development must be part
of a more encompassing theory of moral performance
and at present such theory is at best a nascent one.
Critics remark that the constructivist educational inter-
vention is based on the function of cognitive conflict
in development. The strategy used to induce cognitive
conflict is discussion, involving comparison and contrast.
However,it is not clear whether this strategy will work
for moral growth, in the waythat it works for cognitive
growth. The radical critics see moral judgment as
representative only of talk and argument, of an ability
in verbal fluency or in elaborating excuses, and not of
social action and behavior.
Faced with such criticisms, even cognitive theorists

recognize that verbal moral judgment does not explain
all moral behavior. In fact, many studies have exam-
ined the relation between moral judgment and moral
behavior, using various kinds of behavior assessment,
including laboratory measures(e.g., Prisoner’s Dilemma
Game, cheating, sharing), and naturalistic measures
(e.g., school and clinical ratings, reports of antisocial
behavior, delinquency, performance in caring activities
by doctors, or conscientious objectors). Rest (1991)
notes that, in general, the finding from these studiesis
that moral judgmentis consistently related statistically
to behavior measures, but the strength of the relation is
quite moderate.

Excessive emphasis of cognitivist theorists on the
role of cognitive conflict in moral reasoning has also
been criticized by others who have attempted other
approaches. The most important contribution has been
made by social learning theorists, who have underlined
the role of modeling in developing social behavior. A
great deal of research has examined the efficacy of
modeling in relation to the characteristics, power, and
the role of the model. Results show the superiorefficacy
of a loved model, of a model that has power to reward
the child, and of a model wherein the child is rewarded
for his/her behavior.

Parents are the first models for the child, as they are
loved, near and powerful. The basic trust, necessary for
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the knowledge to purposes of social utility. In fact,
all scientific discoveries and inventions can be used
for the benefit of humanity or for destructive purposes.
Surely, the gifted have an extraordinary potential for
good orevil, since they could contribute to the solution
of many problems such as health, hunger, pollution,
and war, or they could become dangerous leaders of
socially deviant groups. In short, giftedness, creativity
and moral responsibility could be the winning weapon
for humansurvival.

The presence ofgifted children and adolescents in the
younger generation is a challenge to the educational
imagination, a moral responsibility for parents and
adults involved in their care, and for the whole com-
munity that must reconcile the equality of opportunities
for all with special strategies for nurturing the talents of
the few, helping them to reach moralexcellence together
with excellence in specific domains. In a paraphrase of
Plato’s definition of the poet, we mightsay that “Light
things are the gifted, winged andsacred:let us help them
to grow and fly”.
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The topic of creativity has been a major theme of
interest in psychology and education for at least four
decades, and it has played a significant part in the
literature of gifted education at least since the early
1970s. Ii:terest in creativity in the business world has
also incrzased dramatically in the second half of the
twentiet!: century, and has begun to serve as a catalyst
for rese3rch and development efforts to extend into
educational theory and practice as well. On the whole,
then, cr:ativity continues to be the focus for much
discussion among practitioners, and to an increasing
extent an area of expanding research activity as well.
Interest in creativity tends to focus on three principal
issues: understanding the nature of creativity, methods
and rescurces for identifying or measuring creativity,
and methods, techniques, or programs for nurturing
or developing creativity. The principal focus in this
chapter will be the third of these issues, nurturing or
developing creativity, recognizing that any discussion of
this topi: will necessarily also include consideration of
some aspects of the other twoissues. It is impossible to
address many of the key issues in nurturing creativity
without taking into account the important, related issues
of definiig and assessing creativity.
The four major purposesof this chapterare: first, to

address briefly some basic issues of definition, so as to
provide « commonvocabulary for the chapter; second,
to review, also briefly, the history or chronology of
major themes in research on creativity development;
third, to identify several areas about which there is a
degree ol agreementor consensusaboutcreativity devel-
opment, with specific emphasis on gifted education;
fourth, 1.» identify and describe briefly several critical
issues in the field and several promising directions for
future research on the topic.

Some Fundamental Definitions

Neither the word “nurturing” nor the word “creativity”
are terms about which there is unanimity of definition,
either among professionals or in a wider audience.
Does nurturing or developing creativity mean making
or enhancing potential where previously little or none
existed? Does it mean to free or release potential to

whatever extent or degree it was previously present
but unrealized or unexpressed? Or does it suggest an
intervention that is more proactive and deliberate than
merely releasing or activating?
For that matter, what does “creativity” mean? Does

creativity refer to productivity in an artistic, scientific,
or inventive context? Is creativity a kind of thinking,a
way of solving problems, or a way offeeling, growing,
or behaving? Might it take the form of attaining a
higher degree of consciousness, or an expression of a
certain lifestyle or a degree of personalself-fulfillment?
Or mightit be none, orall, or any of these? How certain
are we, really, about what we wantto discuss when we

consider “stimulating creativity?”
The issue is not that we lack a definition of crea-

tivity, for in fact there are many definitions (Dacey
& Madaus, 1969; Dacey, 1989; Treffinger, Sortore,

& Cross, 1992a,b in press). But, there has been no
single universally-accepted definition or model, nor a
unifying synthesis among the models and definitions
before us. Many explanatory frameworks have been
proposed (e.g., Rhodes, 1961; Torrance & Safter, 1990;
Treffinger, 1988; Treffinger, Sortore, & Cross, in press
a; Treffinger, Feldhusen, Isaksen, Cross, & Remle, in
press), but the quest for consensus remains substantially
unattained. Thereislittle or no conceptualclarity in the
field (Treffinger, in press).
Some specific questions emerging from this issue in

relation to gifted education include:
e Is creativity a condition for giftedness? Is it an

expression of giftedness? Is the term “creatively gifted”
descriptive, or redundant?

@ Is creativity a dimension of intelligence; a kind of
gift, separate in some way; or a dimension oftalents in

content domains?
@ What are the strengths, limitations, and most

promising potentials of various existing definitions of
creativity with respect to advancing our understanding
of giftedness?

@ Should nurturing creativity be an appropriate goalof
gifted education? If so, for whom, and howisit unique
to gifted education?
For the purposesof this chapter, the approachpres-

ented by Treffinger, Feldhusen, Isaksen, Cross, and

Remle (in press), who proposed a specific model to
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Organization and Structure
of Productive Thinking
 

 

  
 

 

   
 

C. The Complex Methods

Problem Solving Decision-Making
e Understanding the Problem — | eIdentify the objective

Identifying broad goals or objectives | Describe the setting, context, & obstacles
Describing an opportunity, concern,or challenge ¢Gatherrelevant information
Gathering and sorting relevant data | eSpecify and analyze alternative actions
Defining a specific problem ¢Delineate possible outcomes

*Generating Ideas | «Estimate payoffs or satisfaction for each outcome
¢Planning for Action *Choose best action

Evaluating promising solutions | ¢ Develop implementation plan.
‘Building acceptance and Creating a plan
Monitoring implementation and feedback |

B. The “Tool” Skills 4
Creative Thinking | Critical Thinking

e Fluency | *Delineate a cognitive task or problem
Flexibility e Understand andinterpret information
*Originality | *Judge accuracy andrelevance of information
¢Elaboration and Synthesis eIdentify assumptions andbiases
*Curiosity [ e Detect fallacies and biases
*Openness to manyideas, paradoxes, *Derive and evaluate inductive conclusions
dealing with complexity, tension and | »Reason deductively and judgevalidity of
ambiguities conclusions
eRisk-taking | *Apply strategies to compare, contrast,refine,
eImagination and humor and/or strengthen ideas or arguments.
¢Finding “essences” and constructive resolution |

A. The Foundations
e e | e e

Knowledge Base Motivational Elements Metacognitive Controls
| |

¢ Declarative Self-esteem e Planning
knowledge e Persistence | eGoal Setting

¢Procedural skills | eCommitment |  °¢Selecting Strategies
e Information | e Attitudes | e Monitoring
¢Concepts Styles _¢Using Feedback
eSchema | Sustained Interests | Evaluating Results

| |

| |   
FIGURE1. Organization and structure of productive thinking. Source: Treffinger, Feldhusen, Isaksen, Cross, & Remle

(in press), & Copy; 1993, Center for Creative Learning; reproduced by permission.
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represent the organization and structure of productive
thinking, will be followed. Their modelis presented in
Figure 1.

This model illustrates the need to view creativity
within the broader construct of productive thinking.
Creativity is one among a number of important skills
people use to reason, solve problems, makedecisions,
and add meaning and value to life. In this chapter,
however, in order to maintain a reasonable size and
structure, we will focus primarily on research relating
to creativity and problem solving.

An Historical Sketch

Within the twentieth century, three general periods or
eras can readily be identified in relation to nurturing
creativity. These might be referred to as:

e The “Creativity is Diverging” Era (1950s and
1960s).

@ The “Packages and Programs” Era (1970s and
1980s).
@ The “Ecological” Era (Harrington, 1990; Isaksen,

Puccio, «& Treffinger, in preparation), which is now
emerging.
These three eras have approached two important

research questions about creativity quite differently:
question: relating to assessing creativity, and questions
concerning the nurture or development of creativity.
The differences among the three eras are summarized
in Figure 2.

   Three Major Eras in Creativity Research

   
Understanding of

Era Process

1950’s—

Understanding of
Assessment

Study traits and
 

Focus on divergent

 

 

1960’s thinking. characteristics of “the
“Creativity=Diverging” |creative person;” tests of

divergent thinking
emerge.

1970’s— Packages andpro- Use “multiple criteria;”
1980’s grams; Levelof creativity “vs.”

Balance between style of creativity;
creative andcritical Efforts to link person and
thinking. process (ATT).

1990’s Ecological view— Emphasis on profiling;

focus on componential
view of process;

descriptive, natural—
not prescriptive.

Taking into account

manycharacteristics,

processes, context, and

tasks or outcomes.     
/'IGURE2. Threeerasin creativity research.

The “Creativity is Diverging” Era

The first modern era of research and development on
nurturing creativity can be traced to the early 1950s, con-

_tinuing into the 1960s, and centering around the seminal

writing and research of several key people. Guilford’s
contributions to stimulating interest in research on
creativity are widely recognized, for example, as pio-
neering efforts. In particular, his address on creativity
to the American Psychological Association (Guilford,
1950) is widely cited as a major event in the era.
During this era, American education and psychology

- was influenced considerably by the pioneering efforts
of Osborn (1953), Parnes (1967), Torrance (1962, 1963,
1965, 1970), Taylor (1964, 1968, 1969, 1986), and Stein
(1974, 1975).
During this period, creativity came to be synony-

mous with divergent thinking for many people. This
resulted from the attention given to Guilford’s (1959,
1967) concept of divergent production in the Structure
of Intellect model, Torrance’s (1963, 1966) fluency,
flexibility, originality, and elaboration, and Osborn’s
(1953) emphasis on the principle of deferred judgment
and “brainstorming.” Someresearchers, notably Barron
(1968, 1969), MacKinnon (1962, 1965), and othersat the
Institute for Personality Assessment and Research at
Berkeley, considered personality traits as correlates of
creativity. The major focus of the era, especially insofar
as efforts to nurture or develop creativity were con-
cerned, wasclearly on promoting divergent thinking.
Three major research and development efforts in

this era give evidence of the importance of diver-
gence: studies attempting to clarify the relationship
between creativity and intelligence; studies focusing on
the developmentand validation of creativity tests; and,
early developmentof creativity instructional or training
programs.

CREATIVITY AND INTELLIGENCE

As curiosity increased about creativity and its nature,
particularly in relation to Guilford’s hypotheses about a
multi-faceted conception of intelligence, some research-
ers began to ask, “What is the relationship between
creativity and intelligence?”If traditional conceptions of
intelligence focused on information, memory, and logi-
cal thinking, or on more convergent mental operations
(in Guilford’s terminology), then surely the new focus
on creativity, as divergent thinking, might be expected to
be independentof, or uncorrelated with, such traditional
measures. Getzels and Jackson (1962), Wallach and
Kogan (1965), and Hudson (1966) conducted extensive
studies seeking to differentiate creative (or divergent)
thinkers from their intelligent (or convergent) peers.
Wallach (1988) revisited much of the researchofthis era,
and concluded that “ideational fluencytests . . . seemed
to measure something other than, or in addition to,
what is measured by IQ tests, whereas other divergent
thinking tests merged more with IQ”(p. 103).

DEVELOPMENT AND VALIDATION OF TESTS

This era also included manypioneering efforts to create
tests to measure creativity. Generally, regardless of
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& Isaksen, 1992) and towards more emphasis on linking
CPS strategies with peoples’ natural problem-solving
behavior in real world settings (e.g., Isaksen, Dorval,
& Treffinger, 1993). Torrance’s studies of the complex
and non-rational dimensionsofcreativity (e.g., Torrance
& Hall, 1980) and the powerful role of techniques such as
sociodrama (Torrance, 1975) led to the developmentof
the Incubation Model of Teaching (Torrance & Safter,
1990). Creativity and creative problem solving are no
longer viewed as processes that can be reduced to a
simple set of prescriptive techniques or stages, to be
followed dutifully from beginning to end, and to be
used by all people the same way for every kind of
problem and acrossall settings. Instead, today’s efforts
to nurture creativity must take into account a variety of
different personal, process, and situational factors—the
full “ecological system” of creative productivity.

Areas of Agreement

With regard to the developmentof creativity and prob-
lem solving, there are several areas about whichthereis
a reasonably high degree of agreementwithin thefield.
These include:

Creativity is Complex and Multi-Faceted

Creativity is not just a matter of characteristics ortraits,
residing solely within the individual. Rather, creativity
arises from the complex and interdependentinteractions
among their personal characteristics, with the operations
they are able to perform, the context in which they
work, and elements of the tasks or outcomes themselves
(Treffinger, Sortore, & Cross, in press a,b).
The component of characteristics incorporates many

factors, including such variables as cognitive abilities,
knowledge base or expertise within a domain, per-
sonality, interests and motives, and learning styles.
Operations refers to the strategies or process skills
an individual can bring to bear effectively to deal
with any task or problem (e.g., creative thinking or
critical thinking techniques, problem-solving methods,
decision-makingstrategies). Contextrefers to the setting
Or environment in which one’s creative efforts take
place, and the cultural or climate factors that inhibit or
encourage productivity. Outcomes refer to dimensions
of the task and expectations held for the results or
products of one’s creativity (including, for example, such
considerations as novelty, usefulness, or elaboration).
Each of these four components might be analyzed into
a numberof more specific sub-componentsorvariables,
andall of these (within and across the four components)
might interact in a variety of ways. Creativity might best
be thought of, then, as a function of how an individual
makes the best possible use of his or her unique
characteristics, selects and uses appropriate tools, and
functions within a certain setting, to effect a particular
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result, product, or outcome. This conception ofcreativ-
ity reflects what Harrington (1990) described as a “eco-
logical” approach,or Isaksen, Puccio, and Treffinger(in
preparation) referred to as an “interactionist” approach
to understanding and recognizing creativity; it is at the
foundation of the contemporary era of research on
recognizing and nurturing creativity discussed above.

Creativity and Problem-Solving Skills Can be Taught

Many educators and a seemingly-endless number of
journalists and graduate students never seem to lose
their fascination with the question, “Can we teach
creativity?” For many people, the question seemstostir
deeply-fascinating images.Is it really possible to delib-
erately nurture a new Mozart, Rembrandt, Einstein,
or Edison? Could psychologists possibly know enough
about the complex inner workingsof the brain, the mind,
or the soul, to probe and manipulate the most complex
and mysteriousofall stirrings within the urge to bring
forward something newto the world?

Gifted education needs no more masters theses or
doctoral dissertations on the simple question, “Can
we, through some deliberate instructional or training
program, enhance performance on somespecified meas-
ure of creativity?” The answer, unequivocally, is, “If you
devise and carry out a reasonable treatment, and choose
variables carefully to represent a realistic operational
definition of creativity, then yes, you can enhance sub-
jects’ performance significantly.” From a researcher’s
viewpoint, then, the challenge is hardly so mysterious
or fascinating. One can enhance students’ ability to
be productive thinkers and creative problem solvers.
Despite some early reviews which expressed skepticism
(e.g., Mansfield, Busse, & Krepelka, 1978), extensive
research supporting this assertion has been reported
(e.g., Stein, 1974, 1975; Feldhusen & Treffinger, 1985;
Feldhusen & Clinkenbeard, 1986; Feldhusen, 1988,
1990; Parnes, 1987; Torrance, 1972, 1987; Van Gundy,
1987).

Importance of a rich knowledge base and
metacognitive skills

Feldhusen (1990) concluded:

“There are specific strategies and skills by which
creative cognition or reconceptualization can be
facilitated or enhanced. . . Students who are above
averagein intelligence, who exhibit signs of particular
talents, and who showsigns of intrinsic motivation
can develop the higher skills and strategies which
facilitate creative cognition. . . Students can acquire
skill in recognizing problems, clarifying problems,
and using certain orienting or metacognitive skills
while attempting to solve problems. They can be
taught to monitor their own cognitive activity, to
purposely seek alternatives, recognize new ideas or
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solutions when they come to mind, and test the

validity of potential solutions or new conceptions”

(p. 15).

Problem Finding and Problem Solving

Another area of agreementis the generally-held prin-

ciple that problem finding (defining, choosing, or con-

structing the problem or challenge on which to work)

is as important as problem solving (or producing and

choosing one or more ideas to deal with or resolve the

problemor situation).

Recognizing the Vitality of Creativity for Life,
School, and Work

Throughout much of the last 40 years, the field of

creativity struggled for recognition andlegitimacy. For
many,the very mention of the term conjured up images
of silliness and triviality of people and their efforts who
do not deserve to be taken seriously. The challenge has
been exacerbated by the prominence of “quick and
easy” creativity formulas and their peddlers (“Unleash
your hidden creative potency by listening to these ten
audiotapes. Use your car’s tape player to turnthe traffic
jam into a steady flow of creative genius.”) Creativity
has toc often been a favorite topic of many gurus and
marketvers.

Todzay’s leaders in government, education, and the
busines; world are becomingbetter able to separate the
sales pitches from the serious efforts, and that thereis
growing recognition of the power and importance of
creativity in schools, corporations, and many other
organizations. In education alone, for example, many
recent reports offering proposals for defining essential
dimensions of educational and curricular reform have
given specific attention to the importance of creativ-
ity ancl problem solving (e.g., Carnevale, Gainer, &
Meltze:, 1991; Dow Chemical, 1991; Motorola, 1991;

U.S. Department of Labor, 1991).

Issues and Future Directions

Although developing creativity has been a goal of
interest and concern in education for many years, the
subject of creativity continues to be surrounded by
uncertainties and widely discrepant viewpoints. Even
among those who are avid proponents of the impor-
tance and plausibility of creative education, the topic
is filleci with pitfalls. Many of the issues concerning
defining, identifying and nurturing creativity have been
reviewrd extensively in several recent sources. Research
in the United States has been reviewed in articles
and arithologies by Rothenberg and Hausman (1976),
Treffinzer (1986a), Isaksen (1987), Sternberg (1988a),
Glover, Ronning, and Reynolds (1989), and Runco and

Albert (1990). From a broader, international perspec-

tive, Raina (1980) presented research on creativity by

30 authors from 17 countries. Although Raina (1990)

has recently argued that creativity research has often

been limited in its global perspective, suffering from

“ethnocentric confines,” there has been a very active and

expanding exchange of ideas and information in recent

years, evidenced by many publications and confer-

ences. International contributions to creativity research
have been presented in Colemont, Groholt, Rickards,

and Smeekes (1988), Isaksen, Murdock, Firestien, and

Treffinger (1993, in press), and Urban (1990, 1992). Sev-

eral issues and challenges regarding efforts to recognize

and develop creativity in a numberofspecific countries
have also been reported recently. These included a
South American perspective (Wechsler, 1990), research
in India (Khire, 1985, 1990; Nirpharake, 1981), research
in business organizations in Germany (Geschka, 1983,
1990) and The Netherlands (Buijs, 1990), and research
and development from an Arab perspective (El-Aasar,
1990). In Israel, recent research on creativity and
giftedness has been reported by Milgram and others
(e.g., Milgram, 1983, 1990; Milgram & Milgram, 1976;
Dunn & Milgram, in press). Creativity has also been
a topic of interest in education and in business in
Great Britain (e.g., deBono, 1976, 1978; Kirton, 1989;

Rickards, 1980, 1988, 1990; Jones, 1990).
This section will focus specifically on several issues of

particular relevance and concernin gifted education.

How Best to Nurture Creativity? (“What Works
Best, for Whom, for What Purposes, and Under
What Conditions?”’)

The most intriguing challenges confronting researchers
are now much more concerned with how to nurture
creativity, rather than with whetheror notit is possible
to do so.
For creativity researchers today, the challenge of

understanding the dynamics of students and appropriate
instructional treatments has become more complex than
the initial quest for Aptitude-Treatment Interactions
of prior eras. Snow (1992, pp. 19-20), for example,
reviewed ATI research and proposed that an appro-
priate focus for research now considers the hypothesis
that “thinking skills reside in the person-situationinter-
action, not solely in the mind of the person.” Creativity
researchersare challenged to explore new conceptionsof
thinking skills, new process variables, and most impor-
tantly, to investigate the complex andvaried interactions
among learner characteristics, process variables, and

- situational or contextual variables (Isaksen, Puccio, &
Treffinger, in preparation). Increased understandingis
needed about ways to make creativity instructional
efforts more responsive to the learning styles or other
unique characteristics of learners, and to variables
involving the situational context for creativity (Isaksen
& Kaufmann,1991). In short, rather than asking whether
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it is possible to enhancecreativity, we need to ask how
to do it as effectively as possible, taking into account
the interactions among manyfactors (person, process,
environment, and product, not just any one ofthese).

Linking Self-Initiated, Self-Directed Learning and
Creativity

Generative learning models (e.g., Wittrock, 1990)
emphasize that algorithmsor processstructures created
by the learners themselves may be more effective
or powerful for many purposes than algorithms or
strategies presented by others. Given the historical
emphasis in gifted education on autonomouslearners
(Betts, 1986) or self-directed learning (Treffinger &
Barton, 1979; Treffinger, 1986b), it would seem to be
important to explore ways of helping capable students
to discover or create their own heuristics for creativity
and problem solving. Some relevant questions include:

@ To whatextent do suchself-generated frameworks
enhancecreative performance?

@ Are the frameworks that individuals generate sim-
ilar to, or different from, existing process models?

© Do people of varying ability, or in different talent
areas, employself-generated models differently, or with
differential effectiveness?

Needfor Developmental and Longitudinal Studies

Systematic longitudinal studies are needed to understand
better the developmental issues surrounding efforts to
stimulate creativity, such as the appropriateness of
particular strategies at certain age levels. Torrance
(1971, 1981a, 1981b) reported the results of longitudinal
studies, in which children were initially tested in the
elementary grades and then followed into adulthood.
However, there have been few studies in which large
samples have been studied using a variety of instruments
and criteria, over an extended period, in order to
consider the possibility of developmental stages in
creative productivity or to use numerousindicators in a
multivariate design to predict adult creative accomplish-
ments. The TermanorPiaget of creative development
has not yet appeared.

Is There a Generalizable Set of Tools or Strategies to
Nurture Creativity? |

Too often, discussions of creativity strategies reflect
little or no distinction between the development and
application of a specific strategy or “tool” (such as
brainstorming, for example) and a more complex and
extensive process or system for solving problemscrea-
tively (such as Creative Problem Solving, in which brain-
storming certainly plays an important role, but which
includes many other strategies and stages). Deliberate

562

efforts need to be made to describe and distinguish
amongseveralpossible levels of complexity, from simple
techniques for generating ideas to more extensive and
sophisticated frameworks for productive thinking.
A number of more specific questions have been

proposed for guiding future research efforts in creativity
instruction (Treffinger, in press), and can be examined
specifically in relation to their implications for gifted
education. Theseinclude:

@ Are certain strategies most productively used for
particular purposes, or for very specifically targeted
outcomes, or among students of particular characteris-
tics or ability levels? For example, are somestrategies
more effective for stimulating flexibility, while others
produce higherlevels of originality, or still others lead
to greater elaboration? Research with adults has only
recently begun to identify promising hypotheses for
linking objectives and strategies (e.g., Gryskiewicz,
1987), and few efforts appear to have been made
to pursue similar lines of inquiry among children or
adolescents or in groups of varying ability.

@ Might some tools or strategies for diverging, or
generating ideas, be moreeffectively applied in harmony
with certain tools for converging? If so, what combina-
tions work best, and under whatcircumstances?

@ Are there ability-related differences in selection and
use of divergent or convergent thinking tools, or in the
effective “balancing” of both sets of tools?
@Do expert problem solvers differ from novices in

their selection and useofvarious diverging or converging
tools during a problem solving session?

Resolving Scope and Sequence Issues in Nurturing
Creativity

While there may be increasing agreementthat deliberate
efforts should be made to nurture creativity, there is
still little clear evidence concerning the necessary or
optimuminstructional sequences for accomplishing that
goal, for all students, or for high ability students. A
number of scope and sequence charts or organizing
frameworks for presenting creativity strategies have
been proposed in gifted education. These seem to
have been the result of logical analysis or consensus
among educators, rather than to have been created
and tested empirically. Thus, many research questions
remain unanswered,including:

@ Whatstrategies or basic tools for creative orcritical
thinking may be essential or prerequisite skills for
success in more complex problem-solving or decision-
making tasks? Are somebasic tools more important,
or more readily transferred to subsequentlevels, than
others?

@ Is there a particular sequence in which basic creative
andcritical thinking tools should be learned for optimum
effectiveness? If so, does that sequence varyin relation
to intellectual ability or related factors?

@ Whateffects do varying levels of content expertise
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have on subjects’ ability to learn and apply methods or

strategies of varying complexity? Whatis the relation-

ship between domain or discipline-specific knowledge

and theability to apply specific creative thinking,critical

thinking, problem solving, or decision-making methods

and techniques?
e What are the most significant task, personal,

and/oririterpersonal dimensions that distinguish “real”

problemsfrom “contrived” or “practice” problems?

® Do the answers to these questions vary in relation

to the age, gender,or ability levels of students?

How Might Technology Better be Used in

Stimulating Creativity?

The potential powerof the computerand related modern

technology for stimulating creativity is an important

emerginy: issue (Sylvester, 1990; Chung, Lin, & Chen,

1992). It can be expected to becomeanincreasingly vital

issue wit'1 continuing technological progress andincreas-

ing computer sophistication throughout the population.

There is already software available to guide individ-

uals or zroups in “brainstorming” or idea generation

tasks. Recent developments in information storage,

retrieva|, and display technologies (such as compact

discs or CD/ROM resources) and interactive video

programs will soon extend our ability to introduce

more complex techniques (such as visual connections

or forced relationship strategies, for example) to an

individual or groups at an individual computer or work

station. Telecommunications and networking has devel-

oped to the extent that virtually unlimited informational

resources are accessible to the public, and consultation

or mentoring through telecommunication are already

being implemented in some areas. Complex computer

design «nd modeling systems, continuing advances in

interactive technology andartificial intelligence, and

the possibilities created by “virtual reality” technology

will certainly open a variety of new opportunities for

stimulating creativity.

Stimulating Means Linking Appropriate Assessment

with Curefully Designed Instruction

It will be increasingly important in the future to recog-

nize that creativity assessmentand the nurtureof creativ-

ity are not unrelated topics, but highly interdependent.

For both research and practice, advances in authentic

assessment, such as the expanded understanding and

use of profiles and portfolios, may open the door for

new investigations andinsights into nurturing creativity.

In gifted education, there will be challenges to view

assessn-ent in new ways, and to place more emphasis

on und2rstanding students’ characteristics, talents, and

instructional needs, rather than merely on declaring
them tc be “gifted,” or “creative,” or not.

Linking assessment andcreativity instruction more

effectively is also important as researchers and prac-

titioners become increasingly cognizant of diversity.

The more effectively differences among individuals’

characteristics, skills, and styles, can be discerne, the

more effectively creative operations or strategies and

outcomes that are uniquely appropriate for them can

be addressed. Thus there is increasing awareness that

“stimulating” creativity is not a process of homogeni-

zation. It is not teaching everyone a fixed set of

strategies, to be applied in a linear, prescribed manner,

to a particular set of tasks; rather, the power of

efforts to nurture creativity arises from our ability to

help individuals recognize, develop, and realize their

unique strengths andtalents, to learn and becreatively

productive in their own way.

Expanding Mentoring Opportunitiesfor Creativity

Development

Noller and Frey (1983) and Frey and Noller (1991) con-

ducted extensive reviewsofthe literature on mentoring,

and, concurring with Torrance (1984), argued that

mentoring is often a very important consideration in

fostering creativity. Mentoring has also been described

as an important aspect of gifted programming (e.g.,

Haeger & Feldhusen, 1989). There is a need for research

clarifying the nature and dynamics of the relation-

ships amongcreativity, giftedness, and mentoring, and

exploring ways to optimize the selection and training

of mentors, the process by which they are matched with

students, and the factors that sustain or discourage men-

tor relationships over time. It seems quite probable, for

example, that dimensions such as learning styles might

play an importantrole in the success and maintenance of

such relationships.

Teaching to Nurture the Giftedness and Creativity in

all Students

Expandingefforts in education to recognize and nurture

creativity challenges researchers and practitioners in

gifted education to consider new paradigms. These

emphasize the possibility and importance of recognizing

talents in many students (e.g., Feldhusen, 1992); enrich-

ing education on a schoolwide basis (e.g., Renzulli &

Reis, 1985); or bringing out the giftednessin all students

(e.g., Dunn, Dunn, & Treffinger, 1992). We should no

longer be content with the notion that only a few,

highly-selected students are capable ofsignificant and

worthwhile productivity or accomplishments. Rather

than seeking to select a “chosen few” to be singled out

for special programs, weare challengedto create instruc-

tional programs that develop the special qualities—the

talents, strengths, and sustained interests—among all

students. Not every studentwill use those opportunities

to fullest advantage for outstanding achievement, but
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anyone might, and almostcertainly, more will do so than
we had everimagined.

Summary

In summary,nurturing creativity is an area within crea-
tivity research in which considerable effort and attention
has been given for many years. Nonetheless, there are
many unanswered questions. In addition, researchers
today are posing more complex problems and challenges
that reflect new directions for understanding creativity
and its development. Thus, the topic continuesto offer
many and varied opportunities and challenges for the
researchers of today and tomorrow.
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Introduction

As edu.ational administrators plan, organize, and imple-
ment programsforthe gifted, they are often confronted
with issues ranging from the philosophical, theoretical,
and conceptual to the structural, organizational, fac-
tional, and personal. These issues, with emphasis on
practicil considerations, will be discussed in the context
of a procedural model for organizing programs for the
gifted. The proposed five stage Recursive Procedural
Model will be presented and administrative issues of
special concern in each of the stages discussed.

Gifted Programs as Innovation

An inrovation arises out of a need to bridge the gap
between what existing practices within the organization
provide: and what available goal-related opportunities
and resources outside the organization can provide
(Zaltman, Duncan, & Holbeck, 1973). Innovation, as
define! here, is the process by which an organization
adopts a technique, procedure, program or policy which
is new to that organization though it may not be new
to other organizations (Brown, Wyne, Blackburn &
Powell, 1979). Within this meaning the institution of a
program forthe gifted in a country, state, school district,
corporation or building where one did not exist before
is, therefore, an innovation.

Adrninistrators need to be cognizant of the factors
that would makean innovation such as a gifted program
more cceptable to members of the school community.
The most important point is that an innovation should
be seen to have the greatest advantage over other
alternztives in providing what members of the school
community believe to be important (Brown et al.,
1979). It should also be clearly defined so that its
goals «an be clearly communicated to the staff since
the more complex the innovation, the more difficult it
is for staff members to accept (Lin & Zaltman, 1973).
In general, teachers are less open to innovationsthat are
perceived as increasing their workload (Havelock, 1973;
Mahar & Chickedantz, 1977), threatening their tradi-
tional roles (Shephard, 1967), and requiring additional
training and acquisition of new skills or knowledge

(Brownet al., 1979). In a study of specific deterrents
to innovation, Mahan and Chickedantz (1977) found
that, besides the fear of additional workload, there
are four other factors which endanger the quality of
elementary school innovation. These are lack of know-
ledge about how to use the innovation, conflicting
educational attitudes and values, apprehension about
an individual’s competence to handle new ideas, and
lack of communication. Hence, those who are involved
in introducing a program forthe gifted must be aware of
these deterrents and be prepared to address them when
planning and implementing programs.

Administrators’ Role in Organizing Gifted Programs

Educational administrators are individuals whose posi-
tions at various levels place them at the forefront
of educational reform and advancement. They are,
individually or as a group, responsible for initiating
and maintaining educational programs, and providing
and coordinating educational experiences to meet the
differential needs of school children ofall ages. As facili-
tators of programsfor constructive educational advance-
ment, administrators should be concerned with how to
contribute toward the development of a generation of
educated youths whoareintellectually agile, emotionally
resilient, socially mature, and physically tenacious. They
should also be concerned with how to develop a core of
vibrant, enthusiastic, caring, and dedicated teachers who
provide warm,stimulating, and enriching learning envi-
ronments suitable for meeting the intellectual, social,

and emotional needsoftheir students.
When involved in such education program develop-

ment, school administrators’ concerns about the place
of gifted programs in their educational system range
from fundamental questions on the characteristics and
needs of gifted children to questions on how to build
support for a program. Some of these questionsare:
Are there gifted children in the school system? Do
these children require special programs? How should
they be selected and what programming options should
be made available to them? What features does a
good program have? Is it elitist to provide special
programming for the gifted? How does the community
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view the program? Actually, an effective program for
the gifted should do what education ideally aims to do
for all children: it should be concerned with developing
each individual’s potential by providing appropriate
Services and environment. The difference is that greater
emphasisis placed on creative processes and behaviors,
critical thinking, social adjustment, responsibility, and
the developmentof initiative and leadership qualities
(George, 1990; Gustin, 1980). These objectives are
desirable for all students, it is also true that they are
an imperative for gifted students.
Wheneffectively exercised administrative leadership

can motivate instructional and support personnel to be
meaningfully involved in systematically and efficiently
Operating a program for the gifted. Administrators
should not only be concerned with initiating programs,
they should also be concerned with ensuring the main-
tenance of these programs. Better yet, administrators,
particularly building principals, should be partners with
the teachers, parents, and community members in
program planning, development, implementation, and
maintenance. From the outset, administrators should be
considered as memberswhohavevaluable contributions
to make to program development. This cooperative
group effort between administrators and teachingstaff
is possible only if the administrators are viewed in a
positive manner, their roles are clearly defined and
understood by their staffs, and they are given the
opportunity to becomeactively involved in the devel-
opmentof gifted programs. Their involvementin gifted
program development is dynamic and movesfrom that
of initiator to advisor andfinally to approver (Alexander
& Muia, 1982).
The main challenge faced by administrators related

to organizing programs for the gifted at all levels is to
deal with the many and diverse issues whose solutions
require informed decision making, careful planning
and efficient implementation. Administrators interpret
the school’s and community’s educational philosophy,
establish priorities based on short and long term goals,
are the catalysts for change, the mediators between
different interest groups in the system, and act as a focus
for the needs and demandsof the different subsystems
in the educational institution (Roeper, 1986). They
are called on to interpret national and state laws,
regulations, and guidelines concerning the gifted and
talented. They must be knowledgeable about local
policies and position statements; besensitive to attitudes
of the various publics in the community; and must make
use of available national andstate resourcesrelating to
all aspects of the gifted and talented (Vassar, 1980). In
short, they are the executives, the financial officers, the
public relations persons, and the directors for programs
for the gifted (Roeper, 1986).
According to their commitment and position in the

administrative structure, administrators are responsible
for different aspects of program development. Admin-
istrators at national and state levels may be called
on to provide the vision and formulate policies for
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programs for the gifted; superintendents maydirect,
lead and encourage program development by selected
staff and deal with community concerns and parent
demands; building principals may supervise program
implementation,deal with staff training, staff acceptance
of the program,andlogistics such as establishing contact
time and appropriate learning environments;andfinally,
curriculum and special education directors may be
responsible for planning, facilitating, and managing
gifted programs (VanTassel-Baska, 1981).

Regardless of administrative titles and their specific
roles in program development, all administrators are
ultimately concerned with ensuring the success and
longevity of all educational programs, including gifted
programs,in their school systems.

A Model for Organizing Programsfor the Gifted:
the Recursive Procedural Model

Theoretical Basis

A set of procedures that can be used by administrators
or change facilitators for organizing and implementing
educational programs, particularly gifted programs, is
proposed and presented here. These procedures are
incorporated in the Recursive Procedural Model which
has five stages with a number of phases within each.
These include the following: |

Stage I Visionizing

Stage II Initializing
(a) conceptualization
(b) steering
(c) “climatization”

Stage III Planning

(a) assessmentof needs
(b) formulation of goals
(c) program designing

Stage IV Implementing
(a) preparation
(b) application
(c) observation
(d) evaluation

Stage V Institutionizing

All five stages are essential to ensure that programs
are implementedin a systematic mannerwith provisions
for refining and improving at various points through a
recursive process.
New educational programs are often initiated and

implemented without careful planning andskillful inte-
gration into the larger vision of the existing structure.
In such instances, when a perceived need for change
arises, promising strategies and programs which have
provensuccessful elsewhere are selected and added on to
existing practices. This creates a ‘patchwork’ of services
that are notintegratedinto a single strong and powerful
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program. Such unrelated and disjointed provisions for
the gifted may not survive. It is useful to differentiate
between such ad hoc services and well-plannedandeffi-
ciently organized programs. Tannenbaum (1983) makes
a distinction between provisions which he describes as
being fragmentary without any long range goals and
clear direction, and programs which are articulated
with the whole school program. Passow (1986) argues
for total planning so as to incorporate a total learning
environment for the gifted. Both advocate thoughtful
planningand integrative implementation.
The Recursive Procedural Model is built on several

principles selected from a number of change models.
These ate the Social Interaction Model; the Research,
Developmentand Diffusion Model (see Havelock, 1973,
for an overview of these two change models); the Prob-
lem Solving/Problem Finding Model(Ingalls, 1976); and
the Coricerns-Based Adoption Model (Hall & Hord,
1987). hese guiding principles affect the structure,
communication patterns, and interpersonal components
of gifted programs organized according to the Recursive
Procedu:al Model.

 

STAGEI

VISIONIZING  
 

v

STAGEII

INITIALIZING
(a) Conceptualization

(b) Steering

(c) Climatization
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  Y

STAGEIII

PLANNING
(a) Assessment of needs

(b) Formulation of goals

(c) Designing of program

 

   
a

   
STAGE IV

IMPLEMENTING
(a) Preparation

(b) Application

(c) Observation

(d) Evaluation   
v

STAGE V
INSTITUTIONIZING

  

   
FIGURE: 1. The Recursive Procedural Model for Organizing

Programsfor the Gifted.

The basic principle underlying the model is that
change is a dynamic process (Hall & Hord, 1987).
The implementation of a gifted program is to be viewed
as a change process that may stretch over a period of
at least three to five years before it is incorporated
into the existing system. There is also a systematic
developmental sequence (Havelock, 1973) which has
specific concerns for those effecting and those affected
by the change. This is based on the assumption implicit
in the Research, Development and Diffusion Modelthat
there is a logical sequence for evolving and applying
a new program. It begins with information search
and studies to understand the theories and principles
underlying the innovation andits status based on current
research. This is followed by meticulous development
of the innovation and extensive dissemination to target
groups.
There is also a strong bias toward consideration of

group dynamics and human relations as emphasized
in the Social Interaction Model. The emphasis on the
identification and the diagnosing of user needs, and
the development of non-directive, self-initiated, and
self-applied innovative efforts are aimed at encourag-
ing participation in the change process by both users
and developers. Users are involved in the whole pro-
cess of program development from the initial stages
through close collaboration with the developers. They
are involved in team efforts to set objectives, design
the program and eventually to operate the program.
Such an approachinvolvingall participants will facilitate
change and program implementation (Guest, Ellison,
Seghini, & Wasden, 1990). This emphasis on personal
concerns supports the concept of organizational adap-
tability through improvement in interpersonal skills
and subsystem effectiveness (Hall & Hord, 1987). This
will improve the climate of the change environment
because staff development and training will nurture
personal fulfillment (Ingalls, 1976). There is also empha-
sis on the establishment of communication networks
between the changefacilitators and the users to promote
improvement activities and bring different subsystems
closer together in collaborative efforts. The consensus
decision-making process to identify and solve impor-
tant problems (Andringa & Fustin, 1991) associated
with program development has proven to be very
successful in the school context. The diffusion of the
innovation through continual information flow to create
awareness, interest and commitment for the program
is an important consideration in the early stages of
program development as well as throughout program
operation. Careful planning, unrestricted collaboration
among participants and facilitators, and unambiguous
communication are important to ensure efficient and
effective implementation.

Procedural Stages: Sequence and Development

The Recursive Procedural Model begins with visionizing
when anindividual or a group of individuals dreams or
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envisions a program for the gifted, to the institutionizing
stage when the program becomesa permanentfeature
of the educational system. Each stage is dynamic and
process oriented. Within each of the five stages are
several developmental phases which provide for smooth
transitionsto the next level of development. Stages I and
V are unitary stages, stages II and III have three phases
each, and stage IV has four phases. Figure 1 shows a
graphic representation of the model.
Although each stage progresses to the next in a

sequential order, there is provision for recursion at
a number of points to earlier stages to improve and
build on a particular stage before advancing further.
For instance, at the planning stage there might be
a necessity, based on data obtained from the needs
assessment, to go back to the conceptualization phase
to modify the concept plan. After implementation, there
might be a need to return to the designing phase to
articulate the program with some new programs or
concerns that affect the school, state or country. Only
the visionizing and institutionizing stages do not recur
as the vision infuses the whole program development
process and institutionizing is the destination toward
which the intermediate stages are directed.

STAGEI: VISIONIZING

Visionizing is an importantfirst stage in the development
of gifted programs. It begins when the administrators
and/or teachers perceive a need for special services to
meet the needs of the gifted students in their school
system. Their vision for change and improvement when
combined with the commitment and energyto realize
that vision will provide the momentum for program
implementation. This vision for change, however, does
not always develop first at the national or state levels
of education and then filter down to local levels. It
may come from within the schoolitself. The vision
can be global in nature in that it envisions the gifted
program as part of the overall scheme of catering to
the different needs of all children in the school; and it
can be localized in that it envisions special programs for
children within a class or grade level who are advanced
in some special subjects such as mathematics, creative
writing or science. When those whohavethe vision are
ready to translate their vision to reality, the stage of
initializing begins.

STAGEII: INITIALIZING

In this second stage, the vision is transformed into a
realizable mission and made more concrete through
the development of a concept plan. This begins with
conceptualizing how that vision can be implemented,
followed by a steering process of mapping the direction
for development, and then testing the grounds and
preparing the environment for the acceptance of the
program through “climatization”. In conceptualization,
the vision or dream beginsto take shape andis translated
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to broad concepts. The term giftedness will be defined
according to the vision and type of program decided
upon. Programscould bebasically enrichment programs
or acceleration or a combination of both. A concept
paper outlining what can be donein thelight ofexisting
practices and programs should be prepared and the
philosophical orientation of the program clarified and
documented. It requires that a team of changefacilita-
tors who are well informed in theories, principles, and
research aboutthe critical aspects of gifted education
get together to provide direction for the program.
Climatization or climate setting is the next step in
program organization but it is often neglected when
change facilitators are anxious to get a program going
in as short a time as possible. Climatization involves
preparing or making the environment ready for the
program. This will ensure that the program is accepted
and supported whenprevailing attitudes, standards or
environmental conditions are primed for receiving the
new program.

STAGEIII: PLANNING

This stage involves developing a mobilization plan as
well as getting commitment from authorities and staff
to be involved in the program.It initiates a highly
intensive stage of acquiring as much information as
possible about the needs of the people connected
with the program—the students, their parents, the
teachers, principals, administrators, and community
members. Assessing the needs, interests and values
of different groups or subsystems connected not only
with the program itself but also with the whole school
environmentis the initial phase of the planningstage.
Data collection and reconnaissance are, generally, nec-
essary to develop understanding aboutthesituation and,
specifically, important for the identification of possible
problem areas. Change facilitators should be aware of
the problemsthat are likely to arise, be prepared for
them andincorporate into the plan ways of dealing with
them. This phase will provide information that can lead
to a reconception of the form that the program ought
to take.
Whenthe needs assessmenthas been analyzed and any

recursion to the previous stage completed, formulation
of the goals and objectives of the program begins. The
data obtained are analyzed to determine priorities for
action and to identify strengths and strategies for the
attainment of the goals and objectives. This is then
followed by synthesizing all information and ideas into
an articulated framework for the program

STAGEIV: IMPLEMENTING

The implementation stage consists of a preparation
phase followed by the application of all that had been
planned and the initiation of the processes of obser-
vation and evaluation. The preparation of materials,
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selection and training of staff, purchase and acquisition
of resource materials, and the selection of students

should be carried out prior to the actual start up of
the program.It is also the time to orientate all who are
directly or indirectly affected by the program—students
(both in the program andoutside), teachers(of the gifted
and of the regular students), parents, and community
member:—through formal and informal meetings and
workshcp sessions. This is an important phase and
should not be shortenedoreliminated. If the preparation
phase is carefully designed and carried out, then the
chances of success for the program are greater. The
probability of having the program institutionized is also
enhance.

Oncethe preparation has been completed,it is time to
put the design into practice in the real worldsituation.
Anyproblemsin the program design will surface in this
phase o” the implementation stage. Observation will
then begin concurrently with application. Observationis
the proczss for monitoring the operation of the program
and how both teachers and students in the program
are responding to it. To have a finger on the pulse
of the program right from the beginning will provide
opportunities for dealing with incipient problems quickly
and effectively.

Evaluation is a more formal process than observation.
It helps to identify the gaps between what has been
planned and what has been carried out. The evalu-
ative inormation will form the basis for reformulating,
redesigning, and redefining the program by bringing the
change ‘acilitators back to the earlier phases such as
climatization, assessment, or designing. It forms part
of the unending process of improving and perfecting the
programvia the recursive loop.

STAGEV: INSTITUTIONIZING

When the gifted program becomes a well-established
and structured part of the educational culture, it can
be said to be institutionized. This is the stage of
incorpoiating the new program for the gifted into the
total system so that it becomes a permanent feature in
that sys'em (Tannenbaum, 1983). While changes may
be madto the program,its existence in the educational
system is not questioned. This is the ultimate goal that
proponents of gifted programs hopeto reach.

Summary

This model for organizing gifted programs seeks a
balance between objectivity and subjectivity. It is con-
cerned with the need for both efficiency and structure
in orgarization and for the feelings and concernsof all
involve:. in the planning and implementation process.
It aims to integrate structure with the interpersonal
process Jimensionsof program implementation. Finally,

it seeks to integrateall who are involved in education and°
engage them in working together to sustain programsfor
the gifted.

Administrative Issues

In the process of organizing programs for the gifted,
there are a numberof issues which the administrators
face. They have to contend with the theoretical and
conceptual foundation for programs, the organizational
framework for charting the course of programs, the
structural blueprint of programs, factional and personal
concernsof groupsdirectly and indirectly associated with
the programs,initial training and ongoing professional
developmentof staff and finally the procedural aspects
for implementation of the programs. Theseissueswill be
discussed as and whentheyoccur within eachstage of the
Recursive Procedural Model.

Stage I: Visionizing

The concept of vision is often linked to conscience
and associated with “moral imagination” (Blumberg &
Greenfield, 1986; Greenfield, 1987) because the criteria
for this personal vision are based on the standards
proposed by responsible members of the community
(Licata, Teddlie, & Greenfield, 1990; Schein, 1985).
The concern for moral and ethical standards is espe-
cially important for education as school children are
vulnerable to adult manipulations. Maxcy (1991) argues
against the concept of “moral imagination” preferring
the conceptof “critical pragmatic imagination” which he
defines as “creative imagination tempered by reflection
to determine ends-in-view” (p. 126). He states that
conceptions of leadership based on moral imagination
stress the personal rather than the public and demo-
cratic. Further, the locus of control should not be
lodged in a remote authority such as administrators,
but should be in those most affected by the changes.
The teachers and students affected by any policy ought
to have a say in the source and content of such a
policy. In his opinion, school administrators do not
have the prerogative to introduce private and personal
imaginative moral propositions into the school.

If this is the case, then who should provide the vision
for a gifted program? In any school, it is the nature
of the school environment (Peterson, 1986) and the
administrative structure, either hierarchical or partici-
patory (Roeper, 1986), that determine the direction
for visionizing a program. In a hierarchical structure,
the administrator provides the personal vision and the
motivations while in a participatory structure, the vision
can arise from within the subsystems. However,leader-
ship is not defined bythe position held bytheindividual,
it is the manifestation of appropriate characteristics and
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behavior. In that sense, it does not matter where the
vision comes from, as long as that vision causes the
individual or individuals to embark on a mission to
make it a reality. If the vision for a gifted program
emanates from the top, then those at the top must
convey that vision in as effective a manneras possible
to those who are to be involved in implementing the
program.If the vision comes from the bottom,then the
main concern is to convince thoseat the topthatthereis
a need for a gifted program so that they will accept and
ownit and beactively involved in its development. The
support of the principals is one of the most important
factors in ensuring success of any project undertaken
by teachers (Flanagan, 1970; Hall & Hord, 1987:
McCumsey, 1983; Reinhard, Arends, Kutz, Lovell, &
Wyant, 1980; Taylor, 1986, 1987).

Whileit is true that programsare mostsuccessfulif the
initiative comes from within the subsystem,that is, from
the teachers, parents and students (Friedman, 1991;
Jensen, 1986; Reis & Renzulli, 1988; Roeper, 1986),
administrators can very successfully realize their vision
if they encourage active participation by their staff in
program planning and developmentfrom anearlystage.
In addition, administrators have the power, authority
and resources to make programsandinnovations happen
(Hall & Hord, 1987) and the responsibility of expressing
a vision for gifted education that is encompassed by the
larger vision of education in general. As administrative
leaders of the whole educational institution or system,
they are able to articulate a vision to meet the needs
of all children and to set about focusing attention and
allocating resources to makethat vision becomea reality
(Rutherford, 1985).

In their qualitative study of eight effective principals,
Blumberg and Greenfield (1986) found that effective
principals possess the following characteristics. They are
proactive and quick to take the initiative; resourceful
and flexible at adapting to the demandsoftheir roles;
and inspired by their vision to maketheir schools over
in their image. They are involvedin charting,facilitating
and monitoring educational programs. This view is sup-
ported by results of studies which showedthat the vari-
able explaining the most variancein teachers’ perception
of principal effectivenessis the vision subscale (Licata et
al., 1990). This subscale reflects teachers’ perceptions
of their principals’ effectiveness in exchanging ideas
with teachers, students, superiors, parents, and other
members of the community about the achievement of
a school vision. The finding suggests that teachers
support principals who consider the development and
implementation of a school vision to be a process open
to critical public examination. Successful leaders are
those whoarewilling to substitute bureaucratic lines of
authority for a kind of ‘servant leadership’ that is based
on moral authority and a commitment to democratic
tradition (Sergiovanni, 1992). They also do not stop
envisioning as they actively work to exercise leadership
initiatives and to realize a broadervision for serving the
needs of their constituency.
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Stage II: Initializing

CONCEPTUALIZATION

Atthe conceptualization stage, the abstract vision is given
a more concrete form, becoming less nebulous and more
defined. Operational definitions of terms like giftedness,
talent, enrichment, acceleration, and various program-
ming options are determined and clarified. Feldhusen
(1991) provides clear definitions of these terms and makes
fine distinctions between giftedness,talent, genius, prodigy
and precocity. At this stage, various issues concerning
the introduction of a gifted program into the school
environment would also have to be discussed, issues which
focus on the impact the program will have on the students,
teachers and other support personnelin the school and on
membersof the community.
An important question is: In what ways will gifted

students benefit from the program? Students must see
it as being something they need. A gifted program
should be organized to cater to the individual needs of
gifted children rather than as an all-purpose educational
program suitable for all gifted children. Decisions on
where to place a gifted child, how to organize for
his/her education and the appropriate teaching stra-
tegies and materials to use depend largely on the
developmental pattern of the individual child and the
provisions available for all children within the school.
In general, a good gifted program provides instruction
at an appropriate level and pace, intellectual challenges,
opportunities for peer interaction, experience with prob-
lem solving activities (Barrington, 1979), and interaction
with caring adults who have a passion to share with
these children. Armstrong (1989) suggests that gifted
students be given opportunities to be involved actively
in planning their own education. She foundthat gifted
children’s educational preferences such as advanced
content, interest-based instructional programs, cogni-
tive/affective components, and differentiation which
takes into consideration different cognitive styles, were
consistent with those advanced in various theoretical
models for gifted programs.
Another question is: How will various segments of the

community view the program?
First of all, administrators, teachers, parents and

taxpayers must see the program as being valuable
and justified. It should not be perceived as a program
bestowing special privileges to a select few but as
one serving the needs of children with unique needs
(Sapon-Shevrin, 1987; Starko, 1990). It would be more
acceptable if it is articulated and coordinated with all
levels of general education and with any other special
provisions implemented at district or national level
(Vassar, 1980). Teachers need to be convinced of
the need for a gifted program and beself selective
in participating in it. Any direct or indirect theoretical
and philosophical antagonism toward gifted education
by any member within the school could be addressed
through information dissemination and collaborative
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rest of the school if it does not attempt to reach out
to those outside its immediate boundaries. To prevent
such a situation from arising she suggests that efforts
should be made to establish ownership of the gifted
program amongthe regular teachers, students, and other
community members. Ownership lends impetus, energy,
and strength towardsfulfilling the vision.

Relating to the public to build understandingof gifted
programs must be guided by a balanced approach with
the administrative leader positioned as a champion for
the vested interests of different groups, not just the
gifted (Clark, 1989). Any public relations program
should aim at providing information to the different
publics to increase their awareness. It should include a
variety of activities such as orientation meetings, work-
shops, and conferencingsessions, for the developmentof
positive attitudes about gifted programs. Climatization
should be an ongoing activity with different levels of
intensity at different stages of program development
and implementation, and aimedinternally at the whole
school environmentas well as externally to the commu-
nity outside the school.
There are a numberof characteristics of an environ-

ment that will make it conducive and ready for the
implementation of a new program. Hage and Aiken
(1970) assert that the professionalism of the staff affects
the capacity of the system to innovate. The greater the
length of educational preparation, the more apt the
organization is to innovate. In-service workshops, and
informal educational experiences for the staff in the
school are all potentially useful tools that can be used
to foster acceptance of the program. Michener (1981)
found that administrators, teachers and community
members who had obtained information about gifted
education through conferences and workshops were
most supportive of special programmingforthe gifted. A
decentralized power structure encouraging cooperation
between staff and administrators (Dart, 1986; Jensen,
1986; Roeper, 1986) as well as the clarity of program
goals will facilitate the introduction of an innovative
program.
On the other hand, there are a number of sources

of resistance to change and these have to be investi-
gated and attended to before program implementation.
Among these are threats to the balance of power,
miscommunication, group norms, and great diversity
among the subsystems within the organization (Brown
et al., 1976; Kast & Rosenzweig, 1974). On the personal
level, administrators should also be sensitive to the kind
of environment that will cause teachers who are not
actively involved in the program to stop supporting
it, and those directly involved to suffer from burnout.
Findings from a study onthe schoolculture that affects
teacher burnout (Friedman, 1991) indicated four major
school culture variables that contribute to teacher
burnout: the imposition of measurable goal-achievement
behavior by school administration, the lack of trust
in teachers’ professional adequacy, the circumscribing
school culture, and disagreeable physical environment.
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Friedmanalso stressed that there are certain behaviors
and demands whichactas stressors leading to burnout.
The three stressors which administrators need to be con-
cerned with are role conflict (conflicting job demands),
role overload (being assigned more work than can
be effectively handled), and role ambiguity (lack of
information to carry out tasks). There are also some
organizational factors associated with teaching and the
school environment which impede change, including
lack of staff and equipment, excessive paperwork, lack
of advancement opportunity, lack of administrative
Support, and conflicts in the perception of the job
(Farber, 1982; Sakharov & Farber, 1983).
One approach to improving schoolclimate is through

involvement of all participants in the change process
(Furtwengler, 1986). The theory behind this is that
educational organizations are dynamic social systems
and a strong learning culture can be created by pur-
poseful changes in social agreements among members
of the systems. Leaders of gifted programs should be
knowledgeable in the underpinnings of gifted educa-
tion, personalized education, classroom supervision, and
instructional strategies, and media/materials suitable for
the gifted in order to induct others into the change pro-
cess. Anotherstrategy for eliciting change in the school
climate is that of organizational development (Schmuck
& Runkel, 1985). This strategy focuses on changing the
norms of the organization through education in areas
such as communication skills, problem-solving, conflict
resolution, decision-making, and goal identification to
establish a more conducive climate for the acceptance of
change and new programs. However, favorable school
climate alone cannot bring about school improvement;
the quality of educational leadership that will channel
climate energy in the right directions is also important.
It is a combination of favorable school climate and
quality educational leadership which is essential to
sustain innovationssuchas gifted programs.

Stage III: Planning

In planning for a program for the gifted, administrators
have to take into consideration the dynamics of the
individuals who will be involved in the program. A
program has a greater chance for success if there is
collaborative planningas it leads to greater involvement
and increased objectivity so that the available human
resources are fully mobilized. This is the stage for
establishing commitments amongthe various personnel
involved in running the program. There are a number
of factors which will affect the program design including
(1) definition(s) of giftedness, (2) perceived needsof the
gifted, (3) appropriate programming options, (4) cur-
riculum differentiation, (5) personnel requirements, (6)
staff and teacher training and development,(7) parental
roles, (8) community’s roles, and (9) communication
networks and patterns. A numberof these would have
already been consideredin theinitializing stage, but at
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this point, they must be viewedagainstthe social-cultural

environments in which the gifted program is to be

installed. Conceptions of giftedness in multi-cultural

environments, and by implication, identification pro-

cesses which acknowledgecultural differences depend

on the particular society’s views and value of giftedness

and the immediate environment in which the program

is to be iruplemented (Reid, 1989). In the overall plan

for the gifted program, these factors needto be defined

and the recommendations incorporated in the program

design.

ASSESSMENT OF NEEDS

A comprehensive assessmentof needsis necessary which

takes intc consideration the needs of the students and
all who will be involved in running and maintaining the
program. Needs may emerge quite informally during the
initializing stage, during consideration of climate factors
and as people work together in planning the program.
Their needs are often in harmony; but, just as often
they are « reflection of the diversity and complexity of
individuals, organizations and communities.
However, a formal needs assessmentis necessary to

determine the difference between the actual and pre-
ferred status of a given entity, and to focus on program
action (WanTassel-Baska, 1980). Although need does
not necessitate action, understanding and documenting
needsis a necessary starting point for looking at program
development. In orderto plan effective special programs

for gifted students, administrators must understand the

special needs of the groups involved. Hence, obtaining

information on needs from people whowill be affected
by the programming—students, administrators, teach-
ers (incliding regular classroom teachers), parents,
and comraunity members—is necessary (Dart, 1986).
Program eeds such as the type of personnel essential
to provide a comprehensive programming effort should
be determined. Data on student needs are to be used
to formulate program goals and objectives while data
on program needs are to be used for deciding on the
type of program and staff development required within
the individual school context (VanTassel-Baska, 1989).

Hall ard Hord (1987) have identified a set of common
needs or concerns associated with most innovations and
the change process that can be used to design staff
training «nd development packages. There are seven
stages of concern about innovation—awareness, infor-
mational, personal, management, consequence,collabo-

ration, and refocusing. At the beginning of a change
process, the typical nonuser hasrelatively high aware-
ness, informational, and personal concerns. As they
begin to be involved in the new program, management
concerns become more intense; and when they become
experienced andskilled with an innovation, the tendency
is for imy:act concerns (consequence, collaboration and
refocusin:) to become more intense (Hall, George, &
Rutherfo-d, 1979). Knowledge of this likely profile of

concerns is useful for making tactical decisions about
how the program should beinitiated.
At the beginning, persons with high informational

concerns do not want massive detail; rather, they need
small doses of information ranging from face-to-face
conversations, brief reports in staff meetings, news-
letters, and press releases. During the implementation
stage, management concerns typically become more
intense. One implication of Hall and Hord’s research
(1987) is that management concerns should not be
addressedsolely by providing day-long workshops. They
found that various kinds of alternative interventions
that allow for “quick and idiosyncratic responses to
the constantly evolving management concerns” should
be used (p. 72). Experts giving advice on a hot line
or through informal school sessions can be helpful
to teachers. Newsletters and teachers’ manuals that
address teachers’ concernsare also useful. Principals and
other change facilitators should anticipate the various
concernsthat will arise and have mechanisms planned
and established in advance to addresstheseissues. In this
way, program implementation becomes mucheasier.

FORMULATION OF GOALS AND OBJECTIVES

To achieve goals and objectives crucial to the success-
ful establishment and operation of any educational
program, it is imperative that a policy delineating
the purpose and direction to be taken be developed
(Grossi, 1980). To be most effective, the policy should
provide direction, authority, and guidelines for estab-
lishing programs. Administrators are responsible for
interpreting that policy and applying it to their systems.
Feldhusen (1986) discusses three philosophical positions
that affect state and national policy toward gifted
education; the main position is that the student has a
right to an education that meetshis/herindividual needs;
anotheris that all children have the right to educational
services that will develop their potential to the fullest;
and the third is that the children should be developed
to serve the nation. These philosophical orientations will
influence the goals and objectives of the gifted program.
An importantconcernis that goals of the program should
be compatible with the overall stated goals of the school
and in some way, that of the community as well.
Roeper (1986) discusses two philosophic orientations
to education—education for success and education for
life—which affect not only the administrative structure
but also the form of educational programs.

It is important to recognize that goals and objectives
form a hierarchy of their own. Ingalls (1976) points out
that goals at the top of the hierarchy usually tend to be
global, while those at the bottom become quite detailed
and localized. At the top there is a general statement
of philosophy or overall purpose. At the subsequent
levels are general operating goals, program objectives,
group objectives, and finally behavioral objectives.
This hierarchy of goals and objectives thus assumes
the shape of an inverted pyramid. The administrative
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development through the developmental guidance and
counseling component. This component should provide
regular sessions for the prevention of problems, besides
individual counseling and career counseling for the
students, group counseling for teachers, and family
counseling for parents. Marshall (1979) suggested that
parents should be brought in when the gifted child is
notin trouble so that they can be involved in improving
the school image and supporting the school within the
community.

EVALUATION

The goal of evaluation is to documenttheinitial needs
for the program aswell as the results and impactthat the
program hasonthe participants (Callahan & Caldwell,
1986). The size of the gap between whatwas envisioned
(theoretical) and what actually occurred (practical) is
the measure to be used for effective evaluation. This
gap provides a basis for formulating new objectives
and creating a new or modified design that will move
the program another step closer toward the ultimate
goalof it being institutionalized. The evaluation process
should not be viewed as a time for judgment; insteadit
should be seen as a descriptive reassessment of needs.
Viewing evaluation as a descriptive reassessment of
needs enables it to be employed as a feedback loop.
This techniquehas beenreferredto as a goal-referencing
approach, a way of making relative assessment of how
well a program has moved along a continuum toward
the actualization of the vision that first started the
process (Coleman, 1985). This fits in well with the more
diagnostic function of formative evaluation rather than
the more judgmental purpose of summative evaluation.
With summative evaluation, the purpose is to collect
information which can be used as a basis for making
decisions about program continuation, termination or
expansion (Borland, 1989).

Evaluation should be carried out in the light of the
goals and design of the program and should possess
relevance, scope, importance, credibility, efficiency and
timeliness among othercriteria (Callahan, 1986; Lauer
& Asher, 1988; Stufflebeam et al., 1971). It should

enlighten administrators and others on the outcomes
of different program designs and theoretical approaches
(Miller, 1991) and be seen as a meansof contributing
to the survival of the program (Renzullli, 1975). Seeley
(1989) suggests including a research componentin
the evaluation phase of a program as it allows for
comparisons and controlling of variables. Research
may be more costly than evaluation to implement but
the results can be used to provide empirically derived
data-based support for the program or feedback for
program revisions. As feedbackis the distinctive feature
of this Recursive Procedural Model for program devel-
opment, a feedback loop emerges from the evaluation
stage to other stages such as planning, formulating and
designing. Besides providing regular feedbackat differ-
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ent stages of program development, evaluation can help
to discover unplanned and unexpected consequencesof
program implementation (Renzulli, 1984).

Renzulli (1984) pointed out that when evaluation
is not planned for at the initial stages of program
development, it strains resources and adds stress to
program personnel. Engelsgjerd (1988) also suggests
that evaluation be planned in the early phases of
program development so as to prevent such prob-
lems. The evaluation format should also be designed
before the implementation of the program and trained
evaluators should be used (Lawless, 1977; Traxler,
1987). Trained evaluators who are able to anticipate
problems, know whatto lookfor, and have the expertise
to deal with problemsare required because evaluationis
a highly complex process. Traxler (1987) found that
only 50% of the gifted programs she surveyed had
evaluation programs designed before implementation
with only a small number of them used by trained
evaluators.
There are a numberof psychometric problemsassoci-

ated with evaluation of a gifted program. One problem
is that there are few tests that have high enoughceilings
to measure skills and behaviors at the higher and more
advanced levels of intellectual functioning (Renzulli,
1984). Since most gifted programs have objectives of
developing higherlevel thinkingskills, it is often difficult
to find suitable tests to evaluate whether children in
gifted programs have reached these objectives. The
many problems of evaluation are discussed elsewhere
in this handbook by Callahan.

Stage V: Institutionizing

This is the stage when the gifted program is eventually
accepted and recognized as an integral part of the
general education system (Huberman & Miles, 1984:
Taylor, 1986, 1987). Institutionization occurs when
gifted programs are viewed as a part of the total
spectrum of services provided by an educational
institution for meeting the needs ofall their students,
rather than as an adjunct to the program (Passow,1986;
Tannenbaum, 1983). Just as programs are provided for
the learning disabled, the handicapped, the culturally
diverse, or those with special needs, there will be

programsfor the gifted. And, like the general education
program for the majority of the school population,its
existence will not be questioned.
Passow (1986), however, is not too optimistic about

gifted education ever reaching a stage whenit “becomes
an integral part of education for all, rather than an
add-onfad or frill which can be dropped when educators
or policy makers are diverted by other demands”(p.
223). He hopes that there will be a point in time
whenjustification for the need of gifted education is
no longer required or when gifted education programs
are not considered “elitist”, by some.
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Changes in Education

In 1989 a report was prepared for the Organization of
Economi: Cooperation and Development in Europe,
but what it contained appears to be true for areas of
the world outside Europe as well. Titled School Devel-
opment und New Approaches to Learning: Trends and
Issues in Curriculum Reform, Skilbeck (1989) concluded
that although many innovations have taken place in
recent y:ars, education has not yet adapted to the
“structuriil changes” of the last decades. These structural
changes have included the move from selective schools
to a general school model and a refocus from education
for a minority of academically capable learners to mass
education. In Europe, at the elementary school level
some progress has been made in adapting to these
structural changes, particularly with the elimination of
entrance examinations for secondary education. Teach-
ers at the elementary school level have been afforded
much more freedom in the design of instructional and
curricular goals and content. New subjects have been
introduced with more attention given to problems in
nature aiid society and newinstructional strategies have
been implemented,reflecting modern cognitive science.
In generiil, there has been a tendency to rely less on
memoriziittion and moreon the use of problem-oriented
learning.

Progress at the secondary level in Europe has been
slow. There has been little adaptation to individual
differences, with an estimated 80-90% of classroom
instruction presented in lecture (i.e., frontal) form.

 

Portion: of this chapter were reproduced from a paper
commissioned by The National Research Center on the Gifted
and Talen ed for the Research-Based Decision Making Series.
This docuinent has been reproduced with the permission of
The Naticnal Research Center on the Gifted and Talented.
The work reported herein was supported under the Javits

The general goal was andis the acquisition of a body
of knowledge. Very few schools at the secondary level
have connected knowledge andskills to actual problems,
such as ecological and environmental issues, war and
peace, humanvalues, culture, or consumer awareness.
There has been little willingness to move away from
the traditional “basics” at the secondary level. What
changesare to be foundatthis level happenlocally, that
is, are not systematically planned or centrally controlled.
Hence, progress is uneven.

Efforts at educational change have tended to be
conservative, as exemplified by the “Effective Teaching”
movement. In part a reaction to increasingly large
numbers of low-achieving learners in schools, this set
of strategies encompassesa strict control overall phases
of “frontal” instruction: pre-instructional preparation,
managementof the teaching-learning environment,the
instructional behaviors of the teacher, and the continu-
ous evaluation andtesting of pupil achievement. Move-
ments such as “back to the basics” and “effective teach-
ing” may be one way of postponing the liberalization
of education. It is not, however, just these movements

that have contributed to the continuing conservatism
in general education, but also such factors as the
extremely high achievement of many Asian societies.
The education of Japanese students, for example, is
perceived by educators around the world as one of
disciplined focus on the acquisition of a large knowledge

. base through memorization. Yet even in Japan there are
signs of a slow evolutionin the direction ofliberalization
(Amano, 1992). A growing dislike to suppress learners,

Act Program (Grant No. R206R00001) as administered by
the Office of Educational Research and Improvement, U.S.
Department of Education. The findings do not reflect the
position or policies of the Office of Educational Research and
Improvementor the U.S. Department of Education.
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pleas. A review of several meta-analyses of research,
mainly done in the U.S. was completed by Rogers (1991)
through NRC/GT. In the remainder of this chapter
Rogers’ study will be described, with a focus on the
methods used to draw research-supported conclusions
about practices concerning the grouping of highly able |
students by ability.

The Research on Grouping By Ability

The ongoing debate on ability grouping in the United
States has raised a number of educational issues for
teachers and school administrators. In efforts to restruc-
ture or transform schools thereby improving the general
level of achievement for all students, many reformers
have argued for the elimination of most forms of
grouping by ability. They have also suggested that
grouping be replaced by mixed-ability classrooms in
which whole group instruction and cooperative learning
are the major instructional delivery systems. In many
cases this restructuring has included the elimination
of accelerated classes and enrichment programs for
the gifted and talented in the name of reform. “The
Research” has been cited by these reformers as the
rationale for such classroom changes (George, 1988;
Oakes, 1985).
Approximately 30 years ago, the issues surrounding

applications of the research on ability grouping of
the gifted were the subject of a similar debate. In
1962, Passow describing “The Maze of Research on
Ability Grouping”listed the difficulties educators are
confronted with when trying to generalize from the
research on grouping: (1) variations in study scope and
purpose; (2) variations in sample size and comparative
group numbers; (3) variations in treatment duration;
(4) variations in study design and sample selection;
(5) variations in how effects are measured; (6) lack of
focus on whatoccurs once students are grouped; (7) lack
of focus on teacher characteristics and instructional
quality; and (8) lack of focus on how grouping may
affect teachers and administrators.

In the 1980s, with a literature base of over 700
studies on ability grouping (Kulik & Kulik, 1982),
312 studies on acceleration (Rogers, 1991), and over
300 studies on cooperative learning (Johnson, Johnson,
& Maruyama, 1983; Slavin, 1984), it became increas-
ingly unlikely that any researcher would have the
resources or time to make an effective, comprehensive
analysis of these literature bases. In fact, there have been
13 syntheses of research in the past 10 years, all of which
represent analyses of parts of these bases. By analyzing
these 13 research syntheses, one can acquire a sounder
understanding of what the research really has to say
about groupingby ability in general and about grouping
students whoaregifted and talented for the purposes of
enrichmentand acceleration,in specific.

Meta-analysis of research was first proposed in an
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effort to manage increasingly large bodies of stud-
les. Previous attempts to synthesize through narrative
reviewsof research or “box score counts” of studies had
been foundincreasingly unreliable (Glass, 1976; Cook
& Leviton, 1980). The meta-analytic approach involves
an attempt to collect all experimental and comparative
research studies conducted on a strategy and to average
acrossall the studies to calculate a mean “Effect Size.”
The Effect Sizeis first calculated for each study included,
using the formula, ES = M, — M/s, where M represents
the meanscores, respectively of the experimental(e) and
control (c) groups and summarizesthe general direction
and degree of outcome between the two groups. These
individual Effect Sizes are then averaged to calculate
the mean Effect Size across all the studies. In some
cases, this averaging process is done regardless of
the quality of individual research studies included,
the sample sizes in the studies, the period in which
the studies were conducted, or the specific forms of
the strategy. Such was the case, for example, for the
first uses of meta-analysis in gifted education. Kulik &
Kulik’s (1982) synthesis of research on ability grouping
with secondary students included studies of within-class
and between-class grouping, added these across junior
high and senior high students samples, and made no
allowance for size of sample or differences in research
design (for example, three track XYZ studies were
combined with studies comparing students oflike ability
enrolled or not enrolled in special programs). Despite
the potential for misinterpreting the effects of such a
synthesis of research, there can be a greater degree
of validity in drawing conclusions about the effects
of an instructional practice when care has been taken
to use well-defined a priori criteria for inclusion in a
meta-analysis.

Slavin (1986) proposed a variation of the meta-
analysis—the “best-evidence synthesis”—which incor-
porated an evaluative step in the inclusion process
before Effect Sizes were calculated. By ordering all
studies by the strength of their design and samplesize,
clustered mean Effect Sizes of the strongest designs
could be compared for homogeneity to clusters of
less well-designed studies. Only those studies found
homogenous with the “best-evidence” studies would
be included in the final synthesis. Criticisms of the
best-evidence approach haveprimarily beenleveledat:
(1) the role of the synthesizer as both “judge and jury” of
the research base (Guskey, 1987); (2) the effects various
differences in inclusion criteria might have on synthesis
conclusions (Abrami, Cohen, & d’Apollonia, 1988);
(3) the dependence on “dated” studies (Hiebert, 1987);
and (4) potential neglect of the conclusion to examine
the conceptual adequacy of the studies included for
synthesis (Gamoran, 1987). All but the first criticism
have also been aimed at the meta-analytic approach to
research. It becomes apparent that a thoughtful reader
of the best-evidence synthesis and the meta-analysis
must remain vigilant to the possibility of these errors
occurring, despite the potential these approaches have
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for drawing generalizations about the specific effects of
given education practices.

Concerns have also been raised about the limitations
of the measures used in those studies which can be
quantitatively combinedin their assessmentsof achieve-
ment. Most often, standardized tests of achievement
have been used, with no documentation that the tests
actually measure what was taught in the experimental
study or hat the tests provided generous enoughceilings
or were ziven at out-of-grade levels to differentiate for
achievement at the extremes of ability or performance.
For instance, no difference in achievement mightbe the
conclusion drawn about gifted students who wereability
grouped if they and their equally gifted controls had
both scored at the ceiling of the criterion measure used
to assess differences in achievement. Likewise, there
is some oncern that achievement may be measured
only in part by standardized tests. Grouping effect as
measurec’ by achievement gains on standardized tests
is an ext:‘emely limited perspective when viewing the
goals of ind experiences provided in programs for the
gifted and talented. Among the many meta-analyses
and best-evidence syntheses cited in this chapter, only
Vaughn, Feldhusen, & Asher’s (1991) meta-analysis of
enrichme1t pullout programs appears to have taken
these coricerns into account.

Despite concerns with the potential limitations of
these synthesis methods, their reported outcome, the
Effect Sire, translates easily into understandable class-
room application. An Effect Size of +.30, generally
accepted as indicative of moderate, but practically sub-
stantial elfect, would indicate anyorall of the following
interpret: tions (Glass, McGaw, & Smith, 1981):

(1) Tht: improvement (approximately three months’
additioné.. achievement) of the experimental group over
the control group on a grade equivalentscorescale.

(2) The difference in standard deviation scores
between groups of approximately one-third of the
standard deviation unit higher for the experimental
group.

(3) The equivalent position of a school year’s teaching
efforts—:xperimental students were taught in three
years what the control students would accomplish in
four.

In addtessing the research on grouping (enrichment,
acceleration, cooperative learning) there have been
13 major syntheses of research that have used the
meta-analysis approach in the past 10 years. While
acknowledging the potential pitfalls of this approach
to researvh, the remainder of this chapter will draw
conclusions across this base of syntheses about the
issues relating to grouping gifted and talented stu-
dents for instruction. In other words, the conclusions
listed in “his chapter are based on a meta-evaluative
synthesis of previous meta-analyses and best-evidence
syntheses of research on grouping (Rogers, 1991).
The research syntheses were clustered for analyses by
managemvntstrategy (type of ability grouping [n = 6),
type of accelerative option (n = 6], type of cooperative

learning [n = 9]), by school level (elementary, second-
ary), and by synthesis author. After individual analyses
of the 13 syntheses by study inclusion/exclusioncriteria,
number of students synthesized, general conclusions
drawn, and weaknesses in synthesis, a commonset of
findings was identified through content analysis and a
series of recommendedguidelines were produced, based
on the breadth of the research base, strength of study
design, and reported Effect Size amongst the syntheses
that pertained to specific instructional management
strategies. For example, the first recommendation for
full-time placement in special programming for gifted
students was based on the body of 25 controlled studies
K-12 of such an option, a larger and better controlled
set of studies than the research base on cluster grouping,
the second recommendation amongthe guidelines. All
13 syntheses of research have been fully cited in the
references section. In general, the integration of these
13 analyses provided substantiation of the positive
academic, socialization, and psychological adjustment
effects of a variety of grouping strategies upon students
with gifts and talents.

Conclusions on Grouping

Across the five meta-analyses on ability grouping
for enrichment (Kulik & Kulik, 1982, 1984, 1990;
Kulik, 1985; Vaughn, Feldhusen, & Asher, 1991), the
two best-evidence syntheses of Slavin (1987, 1990), and
one ethnographic/survey research narrative synthesis
(Gamoran & Berends, 1987), the following conclusions
can be drawn.

(1) While full-time ability grouping (tracking) for
regular instruction makes no discernible difference in
the academic achievement of average and lowability
students (Slavin, 1987, 1990; Kulik & Kulik, 1982, 1984,
1985, 1990), it does produce substantial academic gains
for gifted students enrolled full-time in special programs
for the gifted and talented (Kulik & Kulik, 1982, 1984,
1985, 1990; Vaughn, Feldhusen, & Asher, 1991).

(2) High ability secondary students who are “tracked”
have moreextensiveplans to attend college and are more
likely to enroll in college, but research has not been able
to substantiate that this is directly influenced by grouping
(Gamoran & Berends, 1987). Likewise, research has
not been able to substantiate that there are marked
differences in the quality of teachers who work with
high ability students orin the instructional strategies and
learning time apportionedin such classes.It is probable,
however, that the substantial gains in achievement
reported for gifted and talented students in 6 of the
8 research syntheses is produced by the interaction of
richer and more complex content, greater degrees of
learning potential, teachers who are interested in their
students and in their subject, and the willingness of
gifted students to learn while in a classroom with other
interested, high ability learners (Kulik, 1992).
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Guideline Two

For schools that cannot supporta full-time giftedprogram
(whether demographically, economically, or philosophi-
cally), the cluster grouping of approximately one-third of
a class loadofstudents, either intellectually gifted or gifted
in a similar academic domain (or domains) will suffice.
The classroom “cluster” teacher needs to be sufficiently
trained, ;iven preparation time, and willing to devote
a proportionate amount of classroom time to the direct
provision of learning experiences for the cluster group.
As the Kuliks were able to establish in their 1990

synthesis, the mean Effect Size for within-class grouping
of the gifted is +.62, a sizeable academic achievement
gain across all academic areas. This guideline was not
listed first in importance due to the comparatively small
number of research studies to support this practice
(n = 4). ]t is estimated that with a comparative sample
of 25 studies, as exist with separate gifted programs,
a substantial Effect Size comparable to the full-time
special program Effect Size (+.33) would be more
characterstic. Such an option cannot be only partially
implemerted: If the “cluster” teacher is not motivated
or trainec! to work with gifted and talented students, or
if the rernainder of the class is comprised of extremely
demanding or difficult students, or if the “cluster”
curriculuin is not appropriately differentiated, then the
academic results will likely be lackluster.

Guideline Three

In the absence of full-time gifted program enrollment,
gifted and talented students might be offered specific
group ins'ruction across grade levels, according to their
individuai knowledge acquisition in school subjects,
either in conjunction with cluster grouping or in its
stead.

Slavin’: synthesis, although it did not include gifted
and talented ability comparison studies, specifically,
produced Effect Sizes large enough for the “Joplin
Plan”, commonly understood as cross-grade grouping
by performance level, in reading (ES = +.45, across
13 studies) to suggest that such outcomes might be
expected of bright students in subjects beyond reading
when plazed in cross-graded situations. The Kuliks,
however, reported a smaller Effect Size (ES = +.26,
across 16 studies). Full-time “cross-grading” might also
be consid:red Nongraded Classroom experiences, which
for the gifted have been found to produce a mean
academic Effect Size of +.38 (Rogers, 1991). Putting
these three sets of findings together makes a good case
for the strength of this form of educational provision for
the gifted.

Guideline Four

Students who are gifted and talented should be
given experiences involving a variety of appropriate

acceleration-based options, which may be offered to
gifted students as a group or on an individual basis.
As the Kuliks pointed out in their meta-analysis

that combined several forms of acceleration, gifted
accelerates showed an achievement gain of ES = +.88
over their gifted nonaccelerate controls and trivial
gain (ES = +.05) overtheir gifted older-aged controls.
Rogers found substantial academic gains for 5 of the
6 forms of acceleration which may be implemented
as small group strategies: Nongraded Classrooms
(ES = +.38), Curriculum Compacting (ES = + .45),
Grade Telescoping (ES = + .56), Subject Accelera-
tion (ES = +.49), and Early Admission to College
(ES = +.44). The sixth option, Advanced Place-
ment/International Baccalaureate Programs, wasclose
to a substantial academic gain at ES = +.29.

Guideline Five

Students who are gifted and talented should be given
experiences which involve various forms of enrichment
that extend the regular school curriculum, leading to
the more complete development of concepts, principles,
and generalizations. This enrichment could be provided
within the classroom through numerouscurriculum deliv-
ery models currently used in the field, or in the form of
enrichment pullout programs.
Vaughn, Feldhusen, & Asher’s (1991) meta-analysis of

studies involving enrichment pullout programs showed
substantial academic gains, ranging from +.32 to +.65
in the specific areas for which experiences(e.g., creative
thinking,critical thinking, achievement) were providedin
the pullout program. The opportunities offered in such
programscanbeeffectively delivered within the classroom,
as well as through the variety of enrichment models that
have been developed in the past two decades.

Guideline Six

Mixed-ability Cooperative Learning should be used
sparingly, perhaps only for social skills development
programs.

Robinson’s (1990, 1992) exhaustive searches of the
literature were unable to uncover any well-designed
research to substantiate academic achievement gains
for gifted learners when placed in cooperative set-
tings with students of mixed ability. Slavin’s concern
about the “Robin Hood Effect,” the slight rise in
achievement for low-ability learners with a simulta-
neous decline in achievement for high-ability learn-
ers, must be taken seriously until a solid body of
research has beenestablished to: (1) counteract Slavin’s
concern; and (2) provide evidence that homogeneous
cooperative groups produce more academic effect than
heterogeneous cooperative groups or than homogeneous
ability groups using a variety of learning modes(indi-
vidualistic, small group, competitive, and so forth).
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Introduction

It is offen assumed that the gifted and talented will
“make it on their own”, without the need for any special
encourézementorinstruction. This assumptionis totally
unwarranted. Bloom (1985) has noted that regardless of
initial cl:aracteristics or gifts of the individuals, they will
not atta n extreme levels of capability unless there is a
long anc intensive process of encouragement, nurturing,
educaticn and training.
Even the most innovative and attentive school cannot

be expscted to meet the educational needs of the
most gi'ted and talented students within the regular
curriculum or even within the regular school calendar.
Accordingly, special out-of-class programs are required
to provide the necessary challenge and guidanceto those
of very high ability.
A sirnilar rationale has been offered by Feldhusen

(1991), who has outlined several special needs that are
not typically addressed within the context of the regular
classroom. He notes that while pullout or resource room
prograr:s or even full-time self-contained classes for the
gifted may be able to address some of these special
needs, these programs are not widely available and
so for rnost talented students “supplementary program

- services on Saturday and in the summerorafter school
are nee Jed to fill in some of the missing educational
experietices” (p. 197).

A Fran:eworkfor the Development of Talent

Weinert has recently proposed a framework for the
development and fostering of talent (see Weinert &
Wagner. 1987) that may serve as a theoretical under-
pinning for programs for the talented. He concluded
that efft:ctive measures to support the development of
potential in young people should be characterized by the
following features:

(1) Incitations: Curiosity, quest for knowledge and the
interest in learning has to be incited by a multitude of
attractive sources of information within easy access.

(2) Offers: A variety of options has to be available to
engagein learning activities such as workshops,courses,
summerprograms and competitions.

(3) Challenges: The difficulty and the level of the
activities should match the level of ability so that very
able pupils feel sufficiently challenged and haveto exert
considerable effort to reach the goal.

(4) Incentives: The activities should be exciting and
attractive and should provide the experience of success
and personal recognition.

(5) Counseling: The young people, their parents and
teachers should be able to obtain qualified information
on existing and available support programs and on the
unique aspects of the students’ potential.

(6) Cooperation: Very able young people should be
brought up and educated in a community of peers
to experience a variety of social contacts, to acquire
social responsibility and to facilitate a harmonious
development of their personality.
According to this framework,at least in the domain

of intellectual abilities, it seems to be quite unrealistic
to strive for a comprehensive,valid andreliable system
of early assessment of potentials followed by a closed
system of support programs.Instead, every effort should
be madeto provide a variety of measures to meet the
needs of those who are eager to achieve and show
a high degree of motivation. They should be able
to be implemented pragmatically, easily accessible,
differentiated and as open aspossible.

Naturally, one cannot provide programs for the
talented without first identifying such individuals.
There are essentially two ways to accomplish this
task. One can create an arena where individuals are
allowed to perform some task or set of tasks with
those whose level of performanceis judged superior, by
whatever definition or criterion, selected as eligible or

alternatively, one can use a psychometric approach,
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relying on standardizedtests that are, or at least should
be, valid predictors of talent or high ability. The first
approachis best exemplified by academic competitions;
the secondbythetalent search.

In this chapter we examinethevariousfacets of out-of-
class programsandservices, including the identification
of high ability students through talent searches and
academic competitions and special programsheld after
school, on weekends, or during summer holidays.
While the chapter attempts to be inclusive in its
coverage of the numerous out-of-class efforts currently
in existence, detailed attention is paid to a small number
of representative efforts in order to demonstrate in
specific ways how these programs work and what they
have accomplished.

Competitions and School Olympics

Throughout the United States and Europe, academic
competitions, such as science fairs and school olympics,
have been developed to challenge and encourage those
students with special abilities. While often derided as
“elitist”, these programs can serve to give the talented
youngster the message that he or she can indeed excel.
One Nobel laureate and former science fair winner
has noted “competition encourages youth to do things
well, better than they would have thought themselves
capable of doing” (Cowen, 1991). In the United States,
opportunities to participate in special competitions tend
to be of two types: those whichare “triggered” by scores
on standardized tests, usually those tests designed for
college admissions (e.g., the SAT or ACT), and those
that are based on after school accomplishments in
specific domains such as science or mathematics. A
notable example of the first category is the Presidential
Scholars program. The second category is exemplified
by the Westinghouse Science Talent Search and the
MATHCOUNTSprogram. In Europe, competitions
have been designed to meet the special needs and
circumstances of European youth. Eachof these various
endeavorswill be discussed in turn.

Presidential Scholars

The Presidential Scholars program wasestablished in
1964 by President Lyndon Johnson to recognize and
honor 121 of the United States’ most distinguished
graduating high school seniors. In 1979, President
Jimmy Carter extended the program to include the
recognition of 20 students with exceptional ability in
the visual, creative and performing arts. More than
3500 Presidential Scholars have been chosensince the
program began. All students who take the SAT or ACT
are eligible for consideration. An initial group of 2600
top scoring students, representing all of the states and
jurisdictions of the United States, are selected based on
these scores. These students are invited to complete an
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application and each year approximately 1700 do so. The
Review Committee then selects a pool of 500 Finalists.
The 141 Presidential Scholars are then chosen from this
pool such that at least one male and one female are
selected from eachofthe 53 states and otherjurisdictions
of the United States. The scholars, their families and one
teacher nominated by each scholar are then invited to
attend a week-long series of programsand receptionsin
Washington, D.C., culminating in a visit to the White
House and a meeting with the President.
These students have been studiedin detail over a period

of several years by Kaufmann (1981) and morerecently
by Goldstein and his associates (Goldstein, Stocking,
& Sawyer, 1992). In general, the Presidential Scholars
come from intact, middle-class families characterized
by high levels of parental education and commitment
to academic and extra-curricular achievement. The
Scholars attend the more prestigious and academically
rigorous colleges and continue to demonstrate high
levels of accomplishmentin adulthood.

Westinghouse Science Talent Search

The Westinghouse Science Talent Search was started
in 1942 by two former journalists for the purpose of
promoting an interest in science among Americanhigh
school students. In the ensuing half century, over 2000
finalists have been recognized and awarded total of
nearly $3 million in scholarships and cash prizes.
The selection process is based on the submission of

science projects. From a field of about 1500 entries,
eight judges select 300 semifinalists and 40 finalists.
Based on interviews with eachfinalist, the judges then
awardsubstantial scholarship prizes to the ten “winners”
and smaller awardsto the remaining30finalists (Cowen,
1991). The 52nd Westinghouse Science Talent Search
for 1993 offers the following scholarship prizes: one at
$40,000; one $30,000; one $20,000; three $15,000; four
$10,000; and thirty $1000.

Since the program began, five Westinghousefinalists
have gone on to become Nobellaureates; two have won
the Fields medal (the “Nobel Prize of mathematics”)
and eight have won MacArthur Foundationfellowships,
better known as the “genius awards” (Cowen, 1991).
Other Westinghouse winners have achieved at high
levels in various science and mathfields as well.

MATHCOUNTS

When the MATHCOUNTSprogram wasestablished
in 1983, it was touted as “the first nationwide effort
of industry, education and government to promote
excellence in mathematics through a junior high
school mathematics competition” (Jones, 1983, p. 482).
MATHCOUNTSwasdeveloped bythe National Society
of Professional Engineers (NSPE), the National Council
of Teachers of Mathematics, the CNA Insurance
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TABLE1

Federal competitions for secondary school students in Germany

Title establishedin ca. no. of individ/group age ofparticipants task/subject area
participants participants in years
 

Science, mathematics,

informatics

Jugend forscht 1966 3,600 Vg =15, 1621 self-assigned research in biology, physics,
chemistry, mathematics, technology, environ-
mental studies or computerscience

Bundeswettbewerb 1970 2,000 1 19 solving mathematical problems
Mathematik

Auswahl zurIntern. 1977 150 i =20 solving mathematical problems;
Mathematik-Olympiade selection for the International

Mathematics Olympiad

Auswahlzur Intern. 1974 400 i =20 solving physics problems;
Physik-Olympiade selection for the International

Physics Olympiad

Auswahl zur Intern. 1975 300 i =20 solving chemical problems;
Chemie-Olympiade selection for the International

Chemistry Olympiad

Bundeswettbewerb 1980 2,000 1 S21 solving problemsin informatics,
Informatik computer science

History, political
education

Europaischer 1954 90,000 1 13,1416, 17-21 identical assignmentsin 19 European countries
Wettbewerb : pictorial or written treatment of European

perspectives in social, economical, political or
cultural affairs

Gestallungswettbewerb 1989 1,100 Vg 17+ design a piece of artwork
Zeitgeschichte expressing the given theme taken from

contemporary history

Schillerwettbewerb zur 1971 5,000 g 12-14, 15-17 group workonsix assignments in
politischen Bildung political education

Schulerwettbewerb 1973 6,000 Vg 821 self-assigned research in local
Deutsche Geschichte history within a given theme
um den Preis des
Bundesprasidenten

Foreign languages

Bundeswettbewerb 1979 8,000 Vg 13-16, 15-16, 17-19 group competition:self-assigned
Fremdsprachen productionof an audioorvideo tape in a foreign

language;
individual competition: several oral and written
tasks in one or two foreign languages

Performingarts, writing,
composing,film and video

Vorlesewettbewerb des 1959 6,000 i 12 (grade 6) reading (oral presentation) of
Deutschen Buchhandels schools texts

Bundeswettbewerb 1963 10,000 Vg =7, 8-10, 11-13, playing musical instruments as

Jugend musiziert 14-16, 17-21 soloists or in ensembles; singing

Schiiler Theater 1980 150 g 621 production of an original drama
groups

Schiller machen Filme 1982 500 Vg 6-12, 15-17, 18-24 video orfilm production
und Videos
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TABLE1 (cont'd)

Federal competitions for secondary school students in Germany
 

 

Title establishedin ca. no. of individ/group age ofparticipants task/subject area
participants participants in years

Schiiler michen Lieder 1984 200 Vg 11+ original production (composition andlyrics) and
presentation of a song

Bundeswettbewerb 1986 100 1 12+ production of a composition for a
Schiller kemponieren given instrumental arrangement

Schiiler schreiben 1986 1,300 i 10+ creative writing: production ofa free written text

to produce a presentation (audio or video tape and
addition: written material) on a self-assigned subject
(cf. Bliim, Hertel, & Schréder, 1992).

(2) An individual senior contest for students in their
fifth or sixth year of foreign language learning (15-16
years of age). It consists of an oral section (listening
compreh.cnsion and oral production) and a written
section (a cloze test, i.e., a text in which missing
parts of words have to be filled in) and a semi-
creative writing task. The best participants in English
usually clemonstrate a higher proficiency than first year
universit'y students in English Studies.

(3) An individual senior contest for students in grades
11-13 (17-19 years) in which at least two foreign
language's must be presented. This contest consists
of four rounds over a period of twelve months. It
begins with an oral production in two languages(e.g.,
explaining the situation depicted in a cartoon, reading
a text and answering questions on the text). The
second round is a written examination with elements
of trans].ting, writing and summarizing. The task of
the third roundis writing a 3000-word essay on a given
subject within a six week period. The final round consists
of a one-hour multilingual debating session in groupsof
four tog: ther with language experts and of individual
oral examinations (cf. Hertel et al., 1991). Placement
in all rounds depends upon achievement only. The
participaits do not compete against each other as in a
sports cc1test.

Succes sful participants can expect a variety of prizes.
Winners of a first prize in the final round (“federal
winners’) are granted a scholarship for university
studies frm the most prestigious scholarship foundation
in Germ.any (Studienstiftung des deutschen Volkes).
Second and third prizes consist of cash. Several prizes
(e.g., tr:vel grants, books, records) are awarded by
foreign embassies for special languages. The Federal
Minister of Education and Science awards a five-week
stay in a summer studies program at a university in
the United States to three participants who wrote
outstanding essays on U.S. related subjects.
There iire manyother types of competitions in Europe

as well. More than twenty European countries run
competitions for young researchers in the sciences

to five pages

(e.g.,’"Jugend Forscht”, “Science Fair”). Up to three
entrants from each country may participate in a European
competition for environmental studies initiated in 1990
by “Jugend Forscht” and “Deutsche Bank”.

World-wide, competitions in mathematics seem to be
by far the most popular. A compendium published by
O’Halloran (1992) lists 231 competitions on the regional,
national and international levels with a total of more
than four million participants.

In addition, pupils with outstanding achievements
compete in various international olympiads which are
held annually in mathematics, chemistry, physics,
informatics and biology (see Table 2).

TABLE2

International olympiade in mathematics and sciences
(adapted from Gau, 1992)
 

 

 

Subject established in participants numberofparticipating
per country countries (1992)

Mathematics 1959 6 60

Chemistry 1966 4 33
Physics 1967 5 37
Informatics 1989 4 45

Biology 1990 4 13

Conclusion

These various types of academic competitions have
clearly been successful, both in the United States
and in Europe in identifying and nurturing talents.
Academic competitions have the advantage of being
flexible and adaptable to a variety of settings, domains
of endeavorandfinancial constraints. The continued use
of competitions and their further refinement should be
encouraged.

Talent Search Programs

Origin of the Talent Search

A primary alternative to academic competitions is
the psychometric approach, based upon the use of
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standardized tests of aptitude or achievement. Students
whose scores exceed some criterion are judged to be
talented or of high ability.

In his autobiographical essay, Julian Stanley (1991)
described the origin of the talent search concept. The
story began in 1968, whena brilliant 12-year-old named
Joseph Bates enrolled in a summer computer program
for junior high school students on the campus of Johns
Hopkins University. The young man’s instructors were
so impressed with his abilities that they asked Professor
Stanley, an authority in educational psychology, to meet
with him. In the course of his evaluation of Bates,
Stanley administered several difficult tests, including
the SAT. The student’s scores, Stanley relates, were

“remarkable”. Being aware of the pioneering work of
Leta Hollingworth with exceptionally talented students,
however, Stanley recognized that Bates was probably
not unique. Indeed, shortly after Bates’s admission to
Johns Hopkins at age 13, two other extraordinarily
talented youngsters (one aged 13, the other aged 16)
applied for admission as well. All three succeeded
at Hopkins. As Stanley describes it: “These three
cases were enough to suggest that there were quite
a few extremely talented youths who needed far more
stimulation than could be provided by almost any high
school. They should be identified and given special,
supplemental educational opportunities in mathematics
and related subjects” (p. 346).

Subsequently, Stanley received a grant from the Spencer
Foundation and in 1971 the Study of Mathematically
Precocious Youth (SMPY) was begun. Thefirst talent
search was conducted in 1972, in the area around

 

 Ld

 

Baltimore, Maryland, the home of Johns Hopkins
University. In that first search, 450 students in mostly
seventh and eighth grades took several mathematics
and science tests, including the SAT-Math. By 1979
the talent search effort had grown to the point
where a separate organization was deemed desirable.
Accordingly, the Center for the Advancement of
Academically Talented Youth (CTY) was founded. CTY
initially conducteda talent search for mathematically and
verbally precociousyouth in 13 Eastern states, later adding
6 states in the Far West. In 1980 Stanley encouraged
the creation of an organization similar to CTY at Duke
University. That group, the Duke University Talent
Identification Program (TIP), began a talent search
in the 16 states in the South and Midwest. Shortly
thereafter, additional talent searches were begun at
Northwestern University and the University of Denver.
These four regional talent searches now serve all 50
states (see Figure 1).

The Talent Search Process

The primary purpose of the talent search is to identify
those students of exceptional ability who, given present
educational practices, are often not identified and
consequently ignored or under-served (Cohn, 1991).
The talent search process at Duke University (TIP)
and at the Johns Hopkins University (CTY) involves
seventh-graders whoscore in the top 3%on a nationally
normed, in-class achievement test. At Northwestern

BB Duke TIP

ey Northwestern MWTS

 

Johns Hopkins CTY*

Denver RMTS

*CTY also conducts searches

in Alaska and Hawaii

FIGURE1. Talent Search Regions.
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University (Midwest Talent Search) and the University
of Denver (Rocky Mountain Talent Search), students
in gradss 6 through 8 who score in the top 5%
on a nationally normed, in-class achievement test
are eligible. Students who meet these criteria are
nominated by their middle-school or junior high
school counselors to participate further by taking the
SAT or ACTstandardized tests originally designed for
college-.ound high school students. By using these
out-of-level tests, young students of exceptional ability,
who re:ch the “ceiling” on in-class tests, have the
opportunity to demonstrate the full extent of their
abilities. Parenthetically, these youngsters take the
college-:.dmissions tests at the same time and often
in the same room,with the regular clientele of 16- and
17-year-old high school juniors and seniors. In addition
to the cpportunity to take a more challenging, out-of-
level ex: mination, students whoparticipate in the talent
search rsceive a variety of educational and counseling
materia.s as well as access to various programs, the
most notable of which are the summer residential
programs (see below). For example, TIP provides an
Educati:nal Opportunity Guideto all participants in the
talent si:arch. The Guide’s purpose is to inform these
students and their parents, teachers and counselors of
the mariy summerand school-year programsespecially
designe:. for academically and artistically talented
youngsters. CTY offers a variety of publications and
resources designed to assist parents and teachers, such
as the “ourcebook for Parents of Academically Able
Students. In addition, all four regional talent searches
offer a variety of school year programs, designed to
offer aciidemic challenges, stimulate interest in various
careers and provide information about college options.
The talent search culminates with recognition cer-

emonies. These ceremonies represent the first and
possibly only opportunity for public recognition and
acclaim that many of these exceptional youngsters will
receive. The students learn that it is acceptable to be
bright, creative and interested in intellectual pursuits.
This message is especially significant for children from
rural ar: as or from economically disadvantaged families
where academic excellence may not be reinforced.

Growth of the Talent Search

The talz2nt search has grown rapidly. For example
the number of youngsters who participate in TIP’s
Talent Search has increased dramatically, rising from
10,969 students in 1981 to 61,700 in 1993 (see
Figure 2). In 1992, the Johns Hopkins University
(CTY) ‘Talent Search identified approximately 40,000
students; Northwestern University’s Midwest Talent
Search dentified approximately 30,000 students; and
the University of Denver’s Rocky Mountain Talent
Search | Jentified approximately 5000 students. Thus, in
1992 alone these four regional talent searches identified
nearly .40,000 talented youngsters, making thetalent

70000;-
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search the largest effort of its kind in the United States,
if not the world.
The students whoparticipate in the talent search have

been studied extensively (see, for example, Goldstein
et al., 1992; Stocking & Goldstein, 1992). As with the
findings from the Presidential Scholar samples discussed
earlier, these data suggest the important role of family
variables in the developmentof exceptional ability.

Conclusions

As was the case with academic competitions, the
nearly 20 year experience with the talent search
demonstrates the utility of the psychometric approach
to the identification of talent. Whatever the drawbacks
of the SAT and ACTaspredictorsof success in college,
their use as screening tests of exceptional academic
talent in young adolescents has been shown to be of
great value (Stocking & Goldstein, 1992).
The identification power of academic competitions

and the talent search process has not yet been compared.
For example, do these two approachesidentify different
students, or is there a large overlap in the samples of
students identified by each method? Presumably, these
two methods, which closely resemble the distinction
between speed and powertests, have different strengths
and weaknesses, so that the use of both approaches
is probably warranted. The best mix of approaches,
however, awaits the result of empirical analysis.
The task of identification, of course, is only part

of the challenge. Once students have been identified,
appropriate programs needto be provided. Otherwise,
the task of identification can be a sterile and meaningless
endeavor. In the next sections, various types of out-
of-school programs for the talented are described,
ranging from after-school programsto intensive summer
residential experiences.

After-School and Saturday Programs

Parent Initiated Programs

Parents are generally the first adults in a child’s life
to become aware of the child’s talent. When the child
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first enters school, it may becomeespecially necessary
for parents to provide supplementary activities by
introducing the child to exciting and fascinating subjects.
Often nature trails, visits to historical sites, museums,
exhibitions, technical installations and concerts for
children will stimulate the child’s interest in a particular
subject matter.

Early introduction to the use of information sources
such as reference booksand publiclibraries can take the
strain off parents of those children whoare particularly
eager to learn. This should be done with the aim of
arming children with tools to enable them to learn
independently by discovery and investigation. The main
idea is not merely to accumulate knowledge—in which
the highly able succeed with ease—but to develop
intellectual depth and creative thinking by combining
elements of knowledge. In addition to this, particular
value should be placed on developing creativity in
various fields (e.g., languages, play-acting, music,
art, dance, sports, handicrafts) and nurturing social

responsibilities and social consciousness in particular
in those children whose intellectual development may
be far beyondtheir social-emotional development.
For many parents this task is rather intimidating.

When they seek professional help and advice from
pediatricians, teachers, school psychologists or educational
counselors they are sometimes confronted with ignor-
ance and prejudice about the talented child and
imputations that they are “pushy” parents.

Parent Self-Help Groups

Faced with the predicament of having to solve their
problems more or less on their own, the parents of
highly able children in many countries have established
self-help groups in the form of associations such as the
Gifted Child Society in the United States, the British
National Association for Gifted Children (NAGC),
the Deutsche Gesellschaft fiir das hochbegabte Kind
in Germany, “Pharos” in The Netherlands, “Bekina”
in Belgium, Association nationale pour les enfants
intellectuellement precoces (ANPEIP) in France, or
Elternverein fiir hochbegabte Kinder (EHK), Schweiz,
in Switzerland.
The NAGC (UK)is the largest European parents’

initiative for highly able children (approximately 2000
members). Its immediate work with children and
parents takes place throughout England and Wales in
35 branches (regional groups). Most of these organize
so-called Saturday Clubs which offer a wide range of
activities. Their joint aim is to:

(1) Provide an opportunity for gifted and talented
children to meet and to pursue their intellectual or
artistic activities or sports in company.

(2) Facilitate contact with interesting and informed
adults, offering children intellectual stimulus and an
introduction to a wide rangeofinterests.

(3) Provide and encourage companionship between
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children and adults, other than their parents and
schoolteachers, in order to help children integrate
socially and develop in emotional maturity both at
homeandatschool.

(4) Give help, advice and information to parents of
gifted children.

(5) Increase community awareness and understanding
of the need to develop links with and information for
local professionals such as teachers, social workers and
medical practitioners.

It is the policy of the NAGC not to compete with
state-run educational programsor to prescribe a more
or less fixed special program for gifted and talented
children. In addition, the NAGCstrivesnot to relinquish
the support or spontaneous cooperation of parents and
other adults in favor of a more professional approach.
The NAGCdoesnot organize programsor otherservices
whose implementation requires action or choices at
school (e.g., class allocation or streaming for gifted
children). It aims, rather, to provide incentives as

a supplement to formal educational provisions. The
intention of Saturday Clubs, therefore, is to offer
an enrichment program. Courses held at the various
branches are run by adult volunteers, often a parent
of one of the children or someone whois generally
interested in the children’s progress. They determine
to a large extent the selection of activities available.
One Saturday’s program could, for example, consist of
any of the following: sports; arts and crafts; courses
on electronics, natural sciences and computers; foreign
languages; board games; or making a newspaper.
The Association is funded by membership fees

and donations from industry and foundations. State
institutions provide support from time to time by, for
example, granting the use of facilities. The NAGC
coursesare suitable for children and youngsters between
the ages of 5 and 17. An IQ ofat least 140 is suggested,
although it is appreciated that IQ assessment is
not an absolute measure of a child’s ability, in

particular for children with disadvantaged or different
cultural backgrounds. Other factors are therefore also
taken into account when children are selected: highly
recommendedby social workers, medical officers, etc.;
are from one-parent or poor families; are culturally
deprived; are causing problems at homeorat school;
are lonely; or have parents who have offered skilled
help. Siblings are invited to join the Saturday Clubs
because it has been shownthat in many cases more than
one child in a family is of high intelligence.

Long-Term Courses

The program of courses offered by parents’ associations
are dependent on many, often chance, influences such as
the numberof children of a certain age groupinterested
and willing to participate, the availability of course
instructors, or special rooms, materials and equipment.
A considerably more intensive form of provision are
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intellectually demanding long-term courses which take
place in the afternoons, on weekends,or during holidays
and which allow for a more systematic approach to a
specific subject area.
As an 2xample of this type of program, the “Hamburg

model” -o find and foster mathematically able pupils
will be clescribed in more detail. In 1983, inspired by
the wort: of Stanley and his group at Johns Hopkins
University (Benbow & Stanley, 1983), a group of
psychologists and mathematicians at the University
of Hamburg developed an annual regional search for
mathematically able pupils at the end of grade 6 (12-
year-old.) (Wagner & Zimmermann, 1986). Selection
criteria were (1) Germanversions of the mathematical
parts of the Scholastic Aptitude Test and (2) a test of
mathemiutical problem solving consisting of seven items,
both of which were taken during an examination of three
hours’ duration.

Pupils interested in the talent search received a
preparation booklet in advance containing a complete
version .f the mathematical parts of the SAT to be
worked through and attempted at home. About 2100
pupils h:.ve taken part in the ten talent searches carried
out so far (1983-1992), of whom 486 (about 23%)
were invited to participate in a long-term program
of instruction. During the 1992-1993 school year,
approximately 180 pupils attended Saturday morning
classes «t Hamburg University. The pupils work in
small groups on challenging mathematical problems,
with tonics that vary from week to week. Expert
secondary school math teachers, mathematics students
and matliematicians serve as instructors.

Rathe: than cover future curriculum material, the
mathem::tical areas selected are predominantly those
which pupils would find interesting and appealing and
at the s:me time are important for the application of
modern mathematics (e.g., graph theory, combinatorics,
represen’ation of numbers in connection with meas-
uring, riumber theory, geometry and game theory).
The problems are always chosen in such a way that
they can be extended to allow the development of a
small m.:thematical theory and put pupils in a research
situatiori—albeit an elementary one. New problem areas
are intrcduced by a short paper including a few initial
questions which help to motivate the pupils.

In addition to developing and practicing strategies for
problem solving, special importance is attached to rec-
ognizing.. formulating and perhaps solving subsequent
problems.

Despite the considerable length of the course (partici-
pation is possible for up to six consecutive years) and
the very challenging course work, the extremely low
dropout rate together with the high rate of attendance
and the very positive opinions that the pupils have of
the course are all indications that this type of program
successfiilly meets such pupils’ needs. The program’s
success |.3 due, in part, to the stimulus provided by the
assignments and to the informal manner of working
in smal. groups, in pairs, or even alone, which is

quite unlike that at school. There is, on the other
hand, an important social motive for taking part: in
this group pupils meet age-mates of a similarly high
intellectual level and with mutual interests, without
encountering incomprehension or even rejection. This
type of separate provision for the highly able doesnot(as
is sometimes implied) lead to social isolation but actually
causes participants to feel less like outsiders. Most of
them havefor thefirst time been faced with a challenge
commensurate with their capability and aptitude.
Funds from the German Federal Governmentinitially

helped to get the program started. After three years the
program wasself-supporting through contributions from
the parents. Offshoots of the Hamburg project show
that even when confronted with the typical transport
and distance problemsof a rural area the appeal of the
program prevails despite the long journeys involved.

Residential Programs

SummerProgramsin the United States

The difficulties of commuter programs are overcome by
residential programs which typically last from one to
several weeks. This setting allows total involvementin
a certain subject with intensive tutoring and a multitude
of social contacts. Particularly in the United States, such
programs have long been a fixed element of out-of-
school provisions for highly able students (Olszewski-
Kubilius, 1989). As noted above, one of the most sound
and consistent approaches was developed at the Johns
Hopkins University. It has been emulated by several
institutions in the USA (including Duke University,
Northwestern University, the University of Denver,

ArizonaState University and California State University
at Sacramento) and will here be presented in detail.

Since 1979, the Johns Hopkins University’s Center for
Talented Youth (CTY) has identified more than 300,000
highly able seventh grade pupils by meansofregional,
national and international talent searches, providing
detailed educational and career guidance to pupils who
have qualified. A network puts parents in contact with
other parents of academically able pupils.
The core activities for the able are, however, the

three-week residential summer programs which have
been held since 1980. In the summerof 1992 over 3500
pupils from all over the United States and from over
30 countries participated in these programs, which are
located at five college sites in New York, Pennsylvania,
Massachusetts and California, as well as on the Johns
Hopkins campusin Baltimore.
CTY’s academic program is based on the following

premises: (1) academically talented students should be
provided with the opportunity to learn subject matter
and to developskills at a pace and level appropriate to
their abilities, rather than to their age and gradelevel;
(2) academically talented students require a rigorous,
challenging course of studies in the liberal arts; and
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(3) students’ academic accomplishments should be
acknowledged and rewarded (CTY Young Students
Summer Programs 1992, p. 5).
The pupils work at one course in their chosen subject

for five hours per day,five days per week. Each evening
pupils are expected to spendat least two hours preparing
for classes the next day. The courses, with an average
size of 15 participants, are taught by an instructor and
a teaching assistant. Each site offers a variety of 12 to
21 courses for the 300-500 residents. Courses cover
humanities, writing, mathematics, science and computer

science. Multiple sections are provided for the most
popular courses, which are precalculus mathematics
and writing. Time is allotted for socializing, sports
and music to provide a respite from the high-level
academic program. This, in addition to the actual
work, contributes considerably towardsthe great success
of the CTY program. Many return to their home
communities fortified to achieve even morethan before,
both academically and socially. Students between the
ages of 12 and 16 repeatedly attend the programs, some
even taking two successive three-week courses. Some
very bright pupils as young as 13 or 14 can become
teaching assistants, which provides the opportunity to
develop even more academic and social maturity. Many
of the students’ local schools will acknowledge results
and achievements from the summerprogramsbygiving
credit and/or advanced standing to the students.

In 1992, the talent search approachandtheresidential
programswere extendedto fifth and sixth graders, while
commuter programs were offered to pupils in grade two
with courses in French, mathematical problem solving,
or environmentalscience.

Other summerresidential programs offer additional
courses of study. The 1992 TIP Summer Residential
Program at Duke University enrolled over 1300 students
in over thirty different courses offered on the Duke
University main campus, at its Marine Laboratory,
on the campus of Davidson College (near Charlotte,
NC) and at five international sites (Great Britain,
Germany,Italy, Japan and Costa Rica). TIP’s Satellite
Science Program, Language and Culture Institute and
international programsall offer unique opportunities
for exceptionally able young people and provide a
supportive environment that, amongotherthings, helps
young women whohave stronginterests in the sciences
to develop their potential.
The Center for Talent Development (CTD) at

Northwestern University runs a variety of summer
programs on the Northwestern campus, in a suburb
of Chicago. A Summer Program for academically
talented adolescents in grades 7-9 offers both residential
and commuter options. Students take one intensive,
fast-paced course designed to be the equivalent of
one full-year high school honors-level course. Classes
meet five hours a day, five days a week. The
Equinox Program is a three-week program of advanced
study for academically talented adolescents who have
just completed tenth grade. Course offerings include
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Advanced Placement (AP) English Literature, AP
Language and Composition, AP European History
and courses in mathematics and in science. The
Solstice Program is designed for students entering
the junior or senior year of high school offering
college level coursework in science and science-related
topics. Finally, the Academy Program is designed to
give students entering the junior or senior year in
high school the opportunity to study philosophy with
a working philosopher.
The RMTS SummerInstitute offers fast-paced courses

to junior and senior high school students on the campus
of the University of Denver, in Colorado. During the
two three-week sessions, courses are offered from a
variety of disciplines, including mathematics, science,
international relations andliterature.

In aggregate, then, these four summerresidential
programs are offered at a dozen sites in seven US
States and at five international sites and provide
intensive academic stimulation to over 6000 high ability
youngsters each year. Although a large numberof high
ability youngsters is served by these programs, each of
the programs turned qualified students away in 1992
because of a lack of space. It is a challenge for all of
those interested in the educationof the gifted to meet the
large and growing demandfor high quality instructional
opportunities.

The German Schiilerakademien

Inspired by the American approach to providing
summer programs for highly able young people, in
1988 Bildung und Begabung, a non-profit German
association sponsored by the Federal Government,
started residential summer programs for 16-19-year-old
secondary school pupils, thus filling a critical gap
between the last school years and higher education.
Within a few years these “Schtilerakademien”(pupils
academies) have developed into an outstanding oppor-
tunity for academically highly talented and motivated
adolescents which seemsto be unique in Europe.
The main objectives of the Schtilerakademien are:

(1) to offer several fields for scientific endeavor in
order to develop and improve methods and abilities
of knowledge acquisition, interdisciplinary thinking,
research techniques and autonomous learning; (2) to
challenge intellectual potentials to their limits; (3) to
provide role models through encounters with highly
creative, able, motivated and inspiring teachers and
scientists; and (4) to experience a community of equally
able and motivated peers, to developlasting friendships
and thus to accept one’s ownpersonality as valuable and
“normal”.
The 17-day Schiilerakademie typically embraces 90

boys and girls, each participating in one of six
courses covering a broad range of diverse academic
disciplines. The spectrum of courses offered in the
academies has been extended considerably over the
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years, adding to the initial subjects of mathematics,
physics a:id foreign languages, with coursesin creative
writing, music, biology, chemistry, computer science,
philosopliy, history, economics, psychology, rhetoric
and visuai arts. The total amountof time spent on course
work within the 17 days is about 45 hours. The level
of work is mostly comparable to advanced university
seminars. Two teachers (scholars, expert Gymnasium
school te ichers or free-lancers) design and run each of
the cours.2s with a minimum daily duration of 4-5 hours.
The rest of the day is filled with additional optional
activities such as sports, music, excursions, discussions

and drama.
Between 1988 and 1992 eleven academies with over

800 participants had operated in boarding schools which
have proven to be ideal locations for these programs
in Germany. Within a few days, each of the academies
develops a unique and special atmosphere, filled
with enthusiasm and motivation of both participants
and instructors, characterized by intensive and open
personal relations and discussions until late at night.
The numerous positive evaluations from participants,
their lociil schools and parents confirm the immense
impact the academyhas on the participants.
The participants are expected to pay a fee that covers

accomm«dation and food, the rest of the expenses being
subsidized by the Government. Financial assistance is
available to needy families. Pupils are invited to apply
for a plaice on the basis of successful participation
in one «f the intellectually demanding competitions
in Gern any or on individual recommendation by
headmas'ers, teachers, educational consultants, or
psycholozists. In 1992, 427 (56.5%) of the 755 boys
and girls who were invited applied for the 264 available
places in the three academies. An extension is planned
for the years to come.

Science Training Programs

Another interesting option for those secondary pupils
who are talented and interested in scienceis training
program: at researchinstitutionsor at universities. They
are desisned to provide the pupils with educational
opportunities in science, engineering and mathemat-
ics beycnd the usual school level. Within these
program: outstanding pupils are brought into contact
with the instructional staff, research personnel and
general resources of colleges, universities and research
institutions.
Programs involve students as junior associates of a

research ‘eam or as a principal investigator on a problem
of appropriate difficulty, under the direct supervision
of an experienced research scientist. Other programs
provide courses specially designed for the pupils or
regular early college courses, or a combination of these
features. The Directory of Student Science Training
Program. for Precollege Students, published annually
by the ‘science Service, Inc. in Washington, D.C.

(the same organization that sponsors the Westinghouse
Science Talent Search), listed more than 400 entries for
the United States in its 1992 edition.
Other countries offer similar programs. One of these

is the highly reputed one-month international Summer
Science Institute for pre-university students at the
Weizmann Institute of Science in Rehovot, Israel.

The Weizmann Institute is devoted to research and
teaching in the natural sciences and includes 21 research
units in biology, biophysics—biochemistry, chemistry,
mathematics and physics. A staff of 1800 researchers,
engineers and techniciansare involved in some 800 basic
and applied research projects. Each summer some 75
outstanding science students (high school graduates)
from Europe, Asia, the Americas and Israel have the
opportunity to work alongside top researchers and to
use the sophisticated scientific instrumentation.

Applicants are selected on the basis of previous
experience in laboratory research (e.g., competitions),
high motivation, interest in pursuing a careerin scientific
research, recommendations from their local school and
interviews. Each participant can choose a subject in
accordance with his or her own interests. At the
conclusion of the three-week laboratory experience,
the studentis required to present a seminarandto write
a thesis on the completed work. Additional program
features are a four-dayvisit to a field school in the Negev
desert, lectures given by seniorInstitute scientists, and,

of course, sight-seeing.

Conclusions

A sampling of someof the most effective out-of-school
provisions for highly able young people have been
described. Additional examples can be found in the
comprehensive Richardson study (Cox, Daniel, &
Boston, 1985). The major benefit of these programs
seems to be that they provide opportunities for
interaction with equally able and motivated peers.
Pupils feel accepted often for the first time in their
lives and many of them are astounded to discover how
easy it is to communicate with and to make friends
within this group. Theresults are frequently long-lasting
relationships and communication networks.

Encounters with excellent instructors provide valuable
role models for an academic orientation. They can
be helpful in career counseling and might open
perspectives into unconsidered professional areas. The
intense atmosphereof residential programs1s capable of
activating and stimulating dormant potentials. Many of
these pupils relate with amazement what they were able
to achieve in a short time.

In short, these programs have a_ tremendously
beneficial impact on young lives. It would be highly
desirable to increase the number of such programs,as
the current demand far exceeds the existing supply of
places.
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Evaluation Programsand Proceduresfor Gifted Education:
International Problems and Solutions
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Historical Perspective

In one way or another, formally or informally,
educational programs have always been evaluated.
Decisions for expanding, down-sizing, or eliminating
programs, for changing educational curriculum or
approaches, for changing staff, for increasing or
decreasiny; spending on one educational program or
anotherh.ive always been based on someone’s judgment
of whatever evidence wasavailable, on that individual’s

or group’s values and their interpretation of the
evidence in light of those values and on the political
climate i1 which the decision is made. However,
the formal study of and creation of a discipline
entitled ¢ducational program evaluation (as distinct
from educational research) and the development of
models 1)» assess program effects emerged in the
United States in the 1960s in response to the demand
of the U.S. Government that some assessment be
made of the impact of increased federal investments
in educational programs (Weiss & Gallagher, 1982,
Barnette, 1984). Up until that time most formal program
evaluation had been done by educational researchers
and had focused largely on the application of traditional
research ;aradigms to studying educational issues with
a concomitant emphasis only on very reductionistic and
outcome oriented questions such as: Did the students
become more creative as a result of this instructional
program‘ Are the students more motivated to achieve
as a resull of this program?
The emergence of models which emphasized the

concept of evaluation as the process of gathering
information for the purpose of decision-making by
Scriven (1967), Stake (1967), and Stufflebeam (1968)
resulted .. an expansion of the focus of evaluation to
providing. information about any aspect of educational
programs which might influence the effectiveness
and efficiency of program implementation. While
recognizing that outcome variables legitimately remain
one of the foci of evaluation efforts, these new models
and those which followed provide decision-makers
with the information which has potential to inform
the entire program planning, implementation and
coordinat on process. When properly conceived and

executed, program evaluation parameters are extended
beyond simple determinations of successes or failures
on test scores or other outcome variables to include
data collection allowing for determinations of which
factors are likely to have contributed to or detracted
from those failures. Further, it provides a vehicle
for determining whether there are effects—positive
or negative that might not have been anticipated by
program administrators or evaluators.
A further important evolution in the field of

program evaluation has been an expansion of the
conception of decision-maker within the evaluation
process to include not only those in authority to
make executive/administrative decisions about program
implementation but any individual or group who has a
vested interest in the program. These individuals have
been variously labeled stakeholders, audiences (Stake,
1975; Callahan & Caldwell, 1986; Dinham & Udall,
1986) and primeinterest groups (Renzulli, 1975). With
this orientation to evaluation the process of program
evaluation has taken on a different character. It has
come to be regarded as a process that provides data
to meet the needs of a variety of constituencies in
their attempts to make informed decisions for multiple
purposes. This has brought about an emphasis on the
inclusion of stakeholder groups (ranging from school
board membersto teachers, to parents, to the students
themselves) in the process of establishing both the focus
and the parameters of evaluation, the strategies and
models of implementation,and the discussion offindings
and recommendations.
Among the many general purposes for which evalu-

ation might be used which are cited in the evaluation
literature (both meritorious and not so praiseworthy)
are: improving effectiveness of programs and program
personnel, reducing uncertainties, assisting with decision-
makingand goalsetting, seekingjustification for decisions,
meeting legal requirements, fostering public relations,
enhancing the professional status of the evaluator or
program administrator, boosting staff morale, mustering
program support, and changingpolicy, law or procedure
(Alkin, 1980; Bissell, 1979; Mathis, 1980; Ostrander,

Goldstein, & Hull, 1978; Raizen & Rossi, 1981). Each

of these purposes have been served by the evaluations
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noted in the United States. Gallagher (1982) noted that
program evaluation as a formal process in the United
States wis new not only to gifted education, but to
educatiorin general. In addition, he noted that “the data
collected on program evaluations for gifted programs
suffers from a lack of attention to evaluation design and
lack of trained evaluation personnel” (p. 68). Despite
the cont.nued evolution of the field of evaluation in
general ver the last 30 years (indicated by graduate
training programs, the establishment of the American
Evaluaticn Association, the establishmentof a division
of the Arnerican Educational Research Association) and
the trem: ndous growth in resourcesallocated to special
programsfor the gifted in this country, the evaluation
of giftec| programsstill is meager. A survey of all
known cvordinators of gifted programs in the United
States, distribution of calls for information through
state directors of gifted education andstate associations,
announc:ments in professional journals and a search
of all reievant bibliographic data bases (from 1970)
yielded cnly 112 reports of formal program evaluation
of giftec. programs; of these only 70 were complete
enough 1o be included in a study of characteristics
associate1 with gifted program evaluations (Hunsaker
& Callakian, 1991).

Acting on the assumption that sound educational
planning and delivery should include a component
that sys:ematically assesses the effectiveness of our
efforts, one would expect far more in the way
of documentation of the effects of programs for
the gifted child, expect much more in the way of
efforts to determine which components of programming
efforts and curricula are effective in producing the
desired outcomes, and expect more demands for
accountability for the ways in which the time of
our gift:d and talented students and the resources
allocated to schooling these students are expended.
Why is there such disappointing attention to these
aspects «f our programming efforts? It is not because
of the lack of theoretical models, recommendations,
and coniistent demand for such study (e.g., Renzulli,
1975; Cullahan, 1983, 1986; Carter, 1986b; Dinham
& Udall, 1986; Weiss & Gallagher, 1982). Does the
literatur: offer us explanationsfor this lack of attention
to evaluation or suggestions which might enhance the
practice soth in quantity or quality? The remainder of
this chay:'ter examines potential problems which might
contribuie to this situation and the suggestions offered
in the theoretical and empirical literature to counter the
obstacle: to program evaluation.

Factors Impeding Complete and Effective
Program Evaluation and Potential Strategies to

Remediate the Problems

Factor |: The Threat

Educatic nal program evaluation has never been an easy
task, fo: the evaluator or for those who are being

evaluated. Nor has it been perceived by most as a
welcomepart of program activities. Evaluation within
any educational program is, in fact, most often regarded
at best as a nuisance, and at worst, as a threat. Because

gifted programs seem particularly vulnerable—especially
to those who are the administrators and teachersin these
programs,the process of program evaluationis regarded
as particularly menacing. Muchofthe wariness to engage
in program evaluation seems to center aroundthe notion
that evaluation is only summative and judgmental in
nature. School officials too often see the evaluation
process as one where a decision is made as to whether
a gifted program “continues” or is “discontinued.”
Unfortunately, most program evaluationsare structured
aroundthis “go/no-go” option because of the timing of
evaluations, the kinds of questions that are posed in
the evaluation plan, and the stance of the evaluator.
This threat is especially potent when the gifted program
is perceived as an independent entity in the school
program.

Potential Strategies for Reducing Threat and
Intimidation

One of the most significant strategies for reducing
threat and intimidation in the evaluation process is
to ensure that the evaluator has an understanding and
acceptance of the basic premises of gifted education.
This is not to say that the person selected for program
evaluation should have a particular bias for or against
a particular model of programming—such a person
would be ineffective as an evaluator. However, if a
person does not accept the premise that all students
should receive instruction which is addressed to their
particular characteristics and that gifted students have
special educational needs, then the evaluation process
will be quickly understood to be oneof “setting out to
eliminate the gifted program” and the likelihood that
valid and reliable data will be collected from program
staff and other affected groups is much diminished. The
intimidation factor is also considerably diminishedif the
evaluator is an individual whoclearly sees and presents
the evaluation process as one of improving educational
programsratherthan oneofjudging programs (Callahan
& Caldwell, 1984). Alkin & Law (1980) argue that the
single most influential factor in determining whether or
not evaluation information will be usedis the orientation
of the evaluator and the consequent sense of ease of
those “evaluated”.
The secondstep in reducing threat and intimidationis

to encourage early evaluation planning and involvement
of all interested staff in the evaluation planning process.
Much has been written about the inclusion of prime
interest groups (Renzulli, 1975) and interested audiences
in the planning process, but often the evaluation is
“commissioned”by a central office administrator or the
school board and not enough consideration is given to
the interests and concernsof those mostdirectly involved
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in the program itself. No evaluation plan should be
drawn up without the inclusion of the major players
involved in program design and delivery (Renzulli, 1975;
Callahan & Caldwell, 1984, 1986; Dinham & Udall,
1986). These principles include program administrators
and staff as well as parents and students. The initial
planning of program evaluation should include not only
a consideration of a wide constituency, but also the
individual needsof each of these audiences and a system
of prioritizing those needs (Renzulli, 1975; Callahan &
Caldwell, 1986; Dinham & Udall, 1986).

Focusing initial evaluation efforts on aspects of
programming which arestill in flux, posing evaluation
questions which are not tied directly to questions
of continuation of programming—in particular, the
program whichcurrently exists, and stressing evaluation
concerns which are tied to program improvement also
are recommendedstrategies for reducing the menace of
evaluation (Callahan, 1991). This is not to say that the
full evaluation plan should be limited to these questions.
Rather, the focus is on buildingtrust in the processfirst,
then later asking the moredifficult and more sensitive
questions after establishing that the process will yield
reliable and valid information for program improvement
(Callahan & Caldwell, 1984).

Early evaluation questions might address issues such
as: Does the planning for the program reflect “state
of the art” in gifted education? Are gifted students
identified according to the definition adopted by the
school district? Are identification procedures being
implemented as described? Are resources adequate for
implementation of this program? Dostaff development
activities result in changes in instructional practice?
Allowing stakeholders to identify areas where they are
confident that evaluation will yield positive affirmations
of the program is also considered a meansof establishing
the process as one which will yield both verification
of the positives as well as identification of areas of
improvement.

Later evaluation questions can begin to addressissues
of impact, effectiveness of program in achieving desired
outcomes,etc. It is critical to remember, however, that
the important questions will derive from audience needs
(Dinham & Udall, 1986). If the school administration
is faced with the question of accountability from the
funding source, then accountability must take priority in
the process or there maybe no programto evaluatelater.
And program outcomes, particularly student outcomes
are not to be ignored in the evaluation process (Carter,
1986; Carter & Hamilton, 1985).
Program evaluation efforts are also likely to be

effective if they are carried out before a gifted program
is directly threatened from outside. One of the common
situations encountered by evaluators is the call to
evaluate a program which is being examined as part
of a budget reduction process, is being reconsidered
as part of a school reorganization or restructuring
project or is under attack from some faction in the
school or community. When evaluation begins while
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other ominousactivities are in process, the waters are
clearly muddied bythe interfering influences. It is both
difficult to get the cooperation and support of those
involved andit is difficult to separate conflicting agendas
of administrators who mustbepartof the data collection
process (Callahan, 1991). If a principal perceives that he
or she needsfundsfor a personally more favored project
as part of a school based managementproject, then the
data collection processis likely to be biased.

Factor 2: The Definitional and Program Description
Issue

How can we evaluate programs for students when the
school has notclearly defined whoit is serving, under
what circumstances and to what end? Unfortunately,
one of the presumptions we makein evaluating gifted
programsis that the developers and implementers are
clearly aware of the population they wish to serve
and why. This presumption is unfortunate since it
may lead to determining only whether goals (in terms
of student achievement changes) are achieved without
closely examining whether the staff has a clear sense
of whether the program they offer is even appropriate
for the students they have identified. Further, it is often
difficult to judge the reasons why program goals are or
are not achieved because of lack of description of what
really constitutes program.
The goals of gifted programs provide a unique

challenge in their structure. The goals are often
ill-defined with a false sense of comfort in the
use of terms like outstanding academic achievement,
creativity, higher level thinking processes, critical
thinking, and self-concept (Callahan, 1983; Dettmer,
1985). Yet, the program staff is often quite unable to
define the terms used andthe evaluator quickly assumes
the role of program developerif he or she defines those
terms for the program—either directly, or indirectly,
through the choice of test or other assessmenttool.

Possible Solutions to Definitional and Description
Problems

Callahan and Hunsaker (1991) have identified 14 areas
in which description is necessary for adequate program
evaluation (Table 1). If the staff of the program and the
program evaluator can seethefirst step in evaluation as
the process of program description, including the process
of clearly describing the population to be served and
providing a rationale for serving that population, thefirst
level of evaluation questions can be generated around
the general evaluation concern:Is the program providing
differentiated services to a groupofgifted students who
would not be otherwise fully served by the existing
educational program? Then oneis in a position to ask
the next most important question: Does the proposed
program have the features which are likely to lead
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TABLE1

"rogram Components Essential for Adequate
Program Description

(8) Budget
(9) Program evaluation

(10) Management
(11) Instructional strategies
(12) Programming options
(13) Descriptions of

relationships and
inter dependence of
program components

(14) Personnel

Callahar: and Hunsaker, 1991, p. 183.

 

(1) Prog:am definition
(2) Philcsophy
(3) Procedures and criteria

for iclentification
(4) Progtam goals and objectives
(5) Stud:nt goals and objectives
(6) Curriculum
(7) Resciirces which support each

progiam component

 

to effective program(s) for the identified population?
Sadly, “ew of the evaluations which are ultimately
publish:d in the literature of gifted education provide
models of the necessary process of identifying the full
spectruin of the program underconsideration. Whether
because of space limitations, focus on data collected or
simply 1 lack of recognition of the critical nature of
such description, the program description is usually
limited to a brief description (one or two paragraphs)
of sket:;hy information on identification and program
arrange nents.
Wher evaluating poorly articulated programs, the

problernof attributing outcomes and tracing components
which have contributed to or detracted from achieving
those utcomes when evaluating poorly articulated
programs can be rectified by working closely with
all invelved in the program in writing a clear and
mutual.y agreed upon program description before the
next stages of the evaluation process begin (Callahan &
Caldweil, 1984, 1986). All components of the program
(e.g., iclentification, teacher selection, teachertraining,
curriculium development, instruction, management,evalu-
ation, etc.) should be identified and then a description
of the resources used to execute the program, the
activities of the program and the expected outcomes
of the program should be articulated and agreed upon
(Callah in & Caldwell, 1986; Rimm, 1982). This process
will leail to the generation of evaluation questions which
focus on more than student outcomes and summative
inform::tion alone. It leads naturally to questions of
resourc2 sufficiency, the degree to which instructional
activitics are likely to lead to desired outcomes, whether
the curriculum is a match for the identified students,
etc. Rimm (1982), Provus (1969), and Yavorsky (1984)
providestrategies for detailing program descriptionsin a
manne: conduciveto insuring that the results of program
evaluat on will lead to this end.

Discussions of the problem of vaguely stated student
outcome goals permeates the literature on evaluation
as doe: discussion of the difficulty in identifying the
appropiate assessment tool once goals or objectives
have beenclarified (e.g., Callahan, 1983, 1986; Callahan

& Calilwell, 1986; Renzulli, 1975; Buescher, 1984;

Archambault, 1984; Aylesworth, 1984; Reis, 1984;
Ganopole, 1982; Parke & Buescher, 1983) The question
of goalspecificity is very difficult, but program goals and
objectives must beclarified if effective assessmentis to
occur (Ganopole, 1982; Archambault, 1984; Callahan,
1983; Renzulli, 1975; Dettmer, 1985). Dettmer (1985)
provides a beginning list of goals to be considered by
teachers and administratorsin the specification of goals.
One device whichis useful is to have the staff describe
a student who they would judge to be successful in the
program. What would that student do differently after
participation in the instruction to be provided? How
would this student’s products be different because of
the program? What would the student say, think or do
differently if the program were a success? (Callahan,
1991).
Of course, evaluation questions do not only include

questionsrelating to student outcomes—if the evaluation
is complete. Thus, one might also ask questionslike:
Howarethese teachers’ behaviors goingto be differentif
the staff development program has the expected impact?
Howwill their lesson plans differ? Or one might ask of
the communication component of the program: What
questions will parents be able to answer about the
program if communication has been adequate? What
will parents say about the communication processif the
communication has been adequate? (Callahan, 1991).

Factor 3: Finding “The Program”andIsolatingits
Effects

One of the enigmas in gifted program evaluation is
finding “the program”to be evaluated. In manycases,
only part of the program is identified. For example,
programsare often described as resource room programs
or pull-out programs. Then evaluatorsare satisfied that
if they evaluate the instruction and the goals for the given
period of time each day or week during whichthe gifted
student is involved in activities in that particular setting
have evaluated “the program”. However,all programs
involve much morethan the direct instruction that takes
place underthe rubric of thetitle “gifted program” and
a complete evaluation should incorporate all aspects of
instruction for gifted students.

In programs where the gifted program is considered
a “mainstreamed”gifted program andall instruction is
offered within the regular classroom setting, program
description is often limited to some few words about
all teachers having responsibility for differentiating
instruction within their own classroom with some
set of common goals. In gifted programs which are
considered “individualized” the problem ofdefining
program and evaluating program outcomes becomes
even more difficult as the goals vary from individual
to individual and the strategies are tailored to specific
children (Callahan, 1983).

In some countries and in somecities and states in
the United States, the program for gifted children is
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provided within a separate school or even a separate
“track”. In these cases, the assumption is often made
that the selection process so differentiates the quality of
student, that little “proof” is required to demonstrate
that the program is effective. Obviously there are often
many indicators of success of the students in these
programs. Newspaperarticles in the United States, for
example, repeatedly point out the greater numbers of
National Merit finalists and Westinghouse Science Fair
award winners who come from these special schools.
Students who are tracked into college or university
preparatory schools in other countries are obviously
more likely to be those who attend university and
achieve success there. These are taken as indicators
of success. But these indicators are shallow and open
to great criticism. First, one has to ask whether the
scholarship winners would not have been successful if
they had been in any program—notjust the special one
created in the specialschool.Is it this particular program
or the students’ genes, environmental background, and
Outside experiences which produce these outcomes?
Second, one has to ask if this educational program
has done as muchas it could for the students. Has the
program maximized student learning and development
or simply encouragedthat learning and development to
be just a notch above that of others (which they already
were whenselected)? Whenwearesatisfied that we have
schools that produce university students, are we relying
on an identification procedure which screens out others
who might have beenjust as successful if admitted? What
evidence is there that students who are not given the
privilege of attending such schools would not have been
successful? For those who are admitted to these tracks,
is there evidencethat these schools are teaching the most
importantideasas effectively and efficiently as possible,
has enough been doneorall that could be done?

Potential Solutions to Finding “The Program”’

The generation of evaluation questions and subsequent
data collection will be more useful to school staff if
forced to describe the entire educational program for
gifted students, not just the component which has some
separate funding or administrative arm. This may also
reduce the threat issue. Such descriptions force the
realization of the ways in which seemingly separate
and disparate units must work together for successful
programs,they allow usto see the outcomesasrelated to
many aspects of the school program for gifted students,
and they provide for the collection of more complete
data on program impacts.

This procedure may also be useful in encouraging
the schools to see that there should not be a gifted
program, but rather, gifted programming options for
gifted students. One way an evaluator might frame such
an approach would be to apply a set of characteristics
of effective schools to the gifted program(s) within a

school. For example, George (1992) outlines 10 areas
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for consideration in an assessment of the effectiveness
of the school: qualities of pupils, goals of the school,
organization of the classroom, praise, homework,
discipline, teacher experience, surroundings, school
leadership, responsibilities accorded to children. If these
are used to form the basis of judging the effectiveness in
serving all students with standards defined to maximize
the potential of all, the threat to those persons serving
the gifted is minimized and the responsibility of all to
meetthe needsof the gifted is given added credence.

Factor 4: Formulation ofAppropriate Questions and
Setting Priorities

Any of the models which have been outlined in the
general evaluation literature are likely to lead an
evaluator to the generation of innumerable evaluation
concerns and questions. Even so, unless careful program
description precedes the stage of question generation,
it is likely that important questions addressing the
concerns and needsofall audiences will be overlooked
(Callahan & Caldwell, 1986). But a complete program
analysis will also lead to the generation of more
questions than can be reasonably addressed by any
evaluator. It is important that time and energy not be
invested in attempting to addressall of those questions
which are inappropriate or unanswerable. The process
of deciding which questions are the important ones
may be both overwhelming and insurmountable without
guidelines. Values are obviously an important issue
in this process of generating and selecting evaluation
questions. The earlier discussions of the importance
of attending to the values of the audiences for the
evaluation (Dinham & Udall, 1986) suggests that
evaluation planning must involve representatives of
these audiences. Further, it is crucial to explore
and appropriately balance academic and psychological
outcomes. For example, Crocker (1987) investigated
under-achievement in working class boys in Great
Britain and concluded that it is not always “right”
to “rescue” such boys from under-achievement based
on his finding that they did not show any signs of
distress when they came from stable homes wheretheir
families considered that they were doing well. Given a
tendency to believe that under-achievement among the
gifted is a negative construct to be corrected, gifted
programsoften address the remediation of this problem
in academic terms without evaluating potential negative
consequencesfor personal adjustment.

Potential Solutions to The Priority Question

As a general guide, Callahan (1986) stresses relevance,
usefulness and importance as criteria for inclusion of
any question in the evaluation process. She cautions
against seeking to substitute generation of information
which may be generalized to the general field of
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gifted «ducation for the provision of useful data to
the specific gifted program being evaluated. The best
evaluation questions posed are those structured to
provide data to the relevant audiences of the program
under consideration.

Guidzlines have been provided in the general
evaluation literature and in the literature on evaluating
gifted ; rograms. Yavorsky (1984) lists four criteria for
prioritizing questions: the first priority is to be given to
questios of concern to internal and external audiences;
the second is to attend to questions relating to areas of
the program that are of central functional importance
(the success of the program is highly dependent on
the sucess of that component); the third is to identify
questicis that are suggestive of problems (most often
these are identified by looking for areas where program
design is in question or controversy or there has
been a history of problems); and finally one should
identif, those questions where information is needed.
Callahun (1986) suggests one also should generate
questicas relative to the adequacy and availability of
resources which are needed to execute the program,
the ac.equacy of planned activities, the degree to
which :mplementation follows plans or is appropriately
modified, and the degree to which the components of
a program are in accord with one another and operate

as a unit.
Worthen and Sanders (1987) offer the set of criteria

which tiave been translated by Callahan and Hunsaker
(1991) into the following guiding questions to be used
in priolitizing evaluation questions in the evaluation of
prograrns of acceleration:

(1) Would the findings be of interest to key audiences?
(2) \Vould the answer to this question reduce present

uncertainty?
(3) Would the finding yield important information?
(4) Would the results be of continuing interest?
(5) 1s the question critical to the study’s scope and

compre hensiveness?
(6) [s the question answerable given financial and

human resources, time and available methods and
technology?

(7) Will we or can weact on the informationif it does
not confirm our expectations? (p.187).

In ccensidering the values issue, evaluators would be
well ailvised to attend to the issues of the values
of the clientele of a program and the unintended
outcomes which are so well described by Stake (1972)
in his :esponsive evaluation model and by Scriven in
his goiul-free evaluation model (1973). Examples of
evalua‘ing other affective outcomes obviously of value to
the communities where gifted programs were operating
are prc vided by Carter and Kuechenmeister (1986) in
their evaluation of the developmentofelitist attitudes,
social interactions of the students and expectations of
teachers (surveys administered to students, parents,
teachets, and administrators), by WanTassel-Baska,
Landa, & Olszewski (1984) in their assessment of
motivaion (questionnaire to parents), Cohn (1983)

in his measurement of attitude toward mathematics
(questionnaire to students), and by Kaufmann, Tews,
& Milman (1985) in appraising the attitudes toward
education (questionnaire to students).

Further, evaluators would be well advised to acquaint
themselves with the discipline of the field and the
standards of quality in the field before beginning an
evaluation. In evaluating a staff development program
in which the goal was to provide teachers with skills to
differentiate the regular curriculum to meet the needs
of gifted students Callahan was asked to evaluate
the degree to which the teachers found the staff
development process useful and the degree to which
they learned to integrate process skills into curricular
modifications. Initially, the task was to evaluate only
the degree to which the new activities developed were
“different” from those in the regular curriculum. Such
a task would have been easier than the one negotiated
which was to judge the curricular modifications against
standards which reflected “best practice” in modifying
curriculum to meet the needsof gifted students. Hence,
the resulting evaluation rested on a scale for rating
the teacher-developed activities which reflects the
degree to which content, process, product andlearning
environmentare adapted to meetthe needsof the gifted.
The resulting evaluation report, reflected a sense of the
teachers’ success in achieving the stated project goals,
but also a sense of the shortcomings of the project in
achieving the goal of differentiation as it is defined by
experts in the field. In other words, the evaluation does
not have to be aneither/or situation where one evaluates
the goals of the project only or the standards of the field
only. In Scriven’s terms,it 1s possible to be both goalfree
and goal-oriented in evaluation.

Factor 5: The Comparison or Standards Issue and
the Control Group Problem

Is this program better than “nothing”, better than other
gifted programs, oris it meeting the highest criteria we
set in the field? The way in which the evaluation question
is phrased will certainly direct both the design of the
evaluation and the way in which data is interpreted.
The assumption that one is comparing a gifted program
to no program is always unfounded (Renzulli, 1975). It is
easy to assumethat in evaluating a new reading program
that if this program is not continued then anotherwill
be adopted. But some evaluators (and administrators)
often assume that if we don’t have a gifted program,
there will be no program. In reality, the question of
whether the program is “better than nothing” is not a
question because the gifted students will still be in the
school in some educational program even if the formal
gifted program does not exist. Hence, there is always
some comparison to be made, even if that comparison
is to the educational program offered in the absence of
a specific program forthe gifted.
The standards question is sometimes framed as a
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decision to ask normative or criterion referenced
evaluation questions. Do we compare this program to
other gifted programsor to a set of standards(criteria)?
To what degree do we hold the program responsible for
meeting the standards of “the field” and to what degree
do we hold the program responsible for achieving the
goals set by the administrators and teachers of that
program, even if those goals as inadequate for gifted
students and their education (Callahan, 1986)?
The obvious answerto manyof these questionsas they

relate to student outcomesare addressed in traditional
research paradigmsby establishing a randomly selected
experimental and control group. The ethical issues and
political problems presented by this option have been
discussed in manyarticles on gifted program evaluation
(e.g., Carter, 1986; Callahan, 1983; Renzulli, 1975;
Payne & Brown, 1982). There is simply no way we have
been able to (or should) restrict access to gifted programs
by gifted students. However, even in comparingstaff
development programs, the issue of control groupsis

a dilemma. For example, in a recent evaluation, aimed
at trying to determine whether the training provided
to teachers was having desired effects on behavior, the
first thing discovered wasthat the group which was under
consideration wasa volunteer groupandall groupsto be
trained after that point would be “the others”and would
not be volunteers. Obviously, “the others” would not
serve as an adequate control groupastheir attitudes (and
probably behaviors) were likely to be quite different.

Potential Solutions to the Issues ofComparisons and
Control Groups

Solutions to this problem have focused on one of
several quasi-experimental strategies: using students
as their own controls, using counter-balanced designs,
and using matching control groups (aggregate rank
similarity method) (Archambault, 1984; Payne &
Brown, 1982; Callahan, 1983; Carter, 1986). Typically,
using students as their own controls involves application
of single subject designs in which the evaluator
gathers baseline data on outcome measures, institutes
instructional intervention and measures outcomes. Then
the intervention program ceases for some period of
time and then another measure of outcomes is made,
intervention is re-introduced, measures taken, etc.
This process is not easily implemented in gifted
programs for two reasons. First, parents are not
willing to have the instructional program of their
children interrupted for evaluation purposes. Second,
the instructional processes which are used with gifted
students are not easily “interrupted”. That is, once
the process of establishing independence in learning
is begun properly, it is not easily put on hiatus.
However, this procedure might be used in evaluating
models such as the Revolving Door componentof the
Schoolwide Enrichment Model of Renzulli. Comparing
projects completed while the student was “revolved into
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the program” to those projects completed as part of
regular classroom instruction (using criteria established
as goals for the Schoolwide Enrichment Model) allows
the evaluator to demonstrate the differences in types
of projects produced within the special classroom
setting and also the influence of the program on
other projects (Callahan, 1991). Time series designs
are discussed by Carter (1986). The greatest flaw in
this design, one of assessing the performance of a
group of subjects over several intervals representing
no-treatment, intervention, no-treatment, is the lack
of control for other events which may simultaneously
influence the treatment.

Strategies for establishing matching control groups
have been described by Payne and Brown (1982) and
Callahan (1983), but the difficulties have been noted by
Carter (1986). Onedifficulty is created because of the
unique context—the schools—ofgifted programs. There
are sO manyvariables on which school populationsdiffer
that researchers havecriticized this procedure because of
difficulty in establishing the most important variables on
whichto establish equivalence.

Carter (1986) has also pointed out thatit is difficult
to locate a district which has either identified but not
served gifted students or who hasnotidentified gifted
students butis willing and able to participate in such a
process. Althoughthelogistics of finding a district which
has identified but not served gifted students, or doing
the identification in another school seem formidable,
Wu(1986, 1991) reports of such a design being used
by National Taiwan Normal University in a nationwide
study.
The most convenient (and perhapsbest suited) control

group for matching is often a group of students—older
or younger—within the same school system who would
have beenpart of the programif it existed. For example,
if an administrator wanted to expand a program to third
grade next year, he or she could assess this year’s third
grade class according to the identification procedure to
be used, identify a pool of students who would have
been assigned to the program and then assess them
on the outcome variables. This data would then be
held for comparison with the first class that enters
the program. Chung, Moon, & Kim (1990) used a
modification of this design in their evaluation of a
program in Korea by using students in the program
less than one year (but admitted by the samecriteria)
as a control for students in the program more than one
year in an ANOVAdesign. They further analyzed the
data by correlating scores on their outcome measures
with number of years in the program (within each
grade level to control for maturation) assuming that a
positive correlation would support the argumentthat the
program had influence on the achievementof reasoning
skills and science processskills.
Other matching control groups may come from other

school districts that are similar in demographics such as
socio-economicstatus, population, level of achievement,
identification procedures, etc., but different in gifted
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program (i.e., staff development, program management
and identification procedures) in producing program
effects. To the degree to which staff are assured that
the program evaluation will address all aspects of the
program and notjust their performance, they are more
likely to see the evaluation as potentially helpful rather
than threatening.

Factor 7: Inattention to Aptitude Treatment
Interactions

Program evaluators, like researchers, are often guilty of
regarding gifted students as all alike and ignoring the
aptitude instruction interactions which may be occurring
within a given program. Perhapsthe difficulty in finding
control groups has so overwhelmedthe design questions
that this issue has not had the attention it deserves. For,

even when weareable to identify comparison groups,
the evaluation process is hamperedin identifying clear
program effects by the great variability within each
of our groups. As Gallagher (1990) has pointed out,
the variability in abilities, outside factors affecting the
children in the group, teacherinstructional competencies
and many other undetermined factors may, in fact,
outweigh or interact with the effects of the program.
Also, the model traditionally adopted assumes that one
instructional program is equally good for any gifted
student that has been identified. The programming
strategies, the instructional activities and the evaluation
strategies used have all assumed that the Procrustean
bed can be used effectively in gifted programs. What
in fact may be the case is that certain programming
Strategies and curriculum areeffective for certain gifted
students having certain characteristics, but not effective
for others. Evaluation designs have not allowed us to
separate out these effects. We have not examined
the possibility that what we describe as the “same”
instruction is really quite different from each individual
child’s perspective, and thus, has quite different effects
depending on the child.

Potential Solutions to the Variability Problem

Onestatistical possibility relating to Gallagher’s concern
that the variability within the groups may wash the
effects of programming, is time to reconsider the use
of the .05 significance level as the indicator of program
effect and begin to look at effect size as a more
meaningful indicator of program influence (Borenstein,
Cohen, Rothstein, & Pollack, 1990; L’Hommedieu,
Menges & Brinko, 1990; Tillitski, 1990; Rosenthal,
1990;).

It is also time to consider using qualitative evaluation
strategies in conjunction with quantitative strategies
in determining the effects of programs on individual
children (Fetterman, 1988a,b). Evaluation strategies
must provide the opportunity to describe the ways
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in which gifted children with certain characteristics
interact with the experiences provided for them, the
teachers they interact with, the way in which program are
delivered to them, and the outcomesthey experience.
Qualitative studies are needed to determine what works
for which individuals under which conditions—whatare
the other intervening factors which influence success and
how does the program interact with them? Models of
qualitative analysis in the area of gifted are offered by
Fetterman (1988a) and Barnette (1984).

Factor 8: Indicators of Success and the
Instrumentation Issue

Two closely related issues in evaluating programs for
the gifted are the issues of the selection or construction
of instruments that will yield reliable and valid data
for answering the evaluation questions asked and
the determination of indicators of success acceptable
to the audiences of the evaluation. In the United
States, the predominant use of standardized, paper and
pencil achievementinstruments to evaluate educational
outcomes (student) has been criticized because of the
over-reliance on multiple-choice format resulting in
narrowness of range, invalidity in assessing the goals
of gifted programs,and potential ceiling effects.

In addition, it is important to recognize that grade
equivalency, one of the scores most commonly used as
a criterion indicator,haslittle meaning for academically
gifted students. The concept of grade equivalency is
based on differences between the scores of average
students across grades, not the scoresof gifted students.
Although some standardized paper and pencil meas-

ures of critical thinking skills and creativity have been
effectively used in evaluating programsfor the gifted in
the United States and other countries, these measures
are usually limited in scope and address only a small
number of the many goals of gifted programs. Locally
developedinstruments are often too curriculum specific
and lack evidence of reliability or validity. Finally, in
programs which areindividualized in nature, it is nearly
impossible to identify one instrumentthatwill assess the
myriad of goals which might be part of the educational
programsof even a small numberof students.

In the selection assessment tools, the audience for
the evaluation, especially the decision makers must be
consideredif the evaluation is to have any impact. What
kind of data will these individuals consider believable
evidence of program impact?

Potential Solutions to the Instrumentation and
Indicator Issue

If a program which 1s based on acceleration is the focus
of evaluation, then out-of-level testing is one potential
solution to the outcome measure issue. Archambault
(1984) has offered guidelines for out-of level assessment.
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However, care must be taken at certain grade levels to
ascertainthat the format of the test does not interfere
with performance. For example, in testing second
graders on upperlevel forms of the Iowa Tests of Basic
Skills, tlie National Research Center on the Gifted and
Talente:i (U.S.A.) found that the format of answering
on sepatate answersheetsis inhibiting to performance.
Wher: using the available tests of other process skills

as they match the goals and objectives measured, caution
must be exercised in order to ensure that we do notlimit
outcom: measuresonly to those types of assessments for
reasons Jescribed above: narrowness of domain assessed
and the many outside factors which may influence
performance.
The use of product and performance assessments

is becoming much more prevalent in the United
States. Although essay and oral exam has long
been th2 predominant assessment approach in other
countries, this movement in the United States has
taken or a broader conception including performance on
laboratory and simulation tasks. Current attention to the
develop:nentof such instruments is based on a belief that
they are more direct and authentic appraisals of desired
educaticnal outcomesandthattheir use also has positive
consequences for teaching and learning including

higher expectations of enhanced student learning not
just of basic skills, but also of higher-order think-
ing skills such as problem presentation, reason-
ing, judgment and synthesis. Assessments of per-
formance, by virtue of focusing not just on what
students know but on what they do and the way
they do it, also promises to facilitate the process
of lerning-by-doing as well as the developmentof
generic skills for written and oral communication,
execiitive planning, interpersonal acumen, and other
enatling competencies (Messick, 1992,p. 1).

Considerable attention has been given to addressing the
technical qualities of all such instruments. Messick (1992)
points out that evaluators are obligated to demonstrate
that “performance assessments are evaluated by the
same validity criteria, both evidential and consequential,
as are other assessments. Different psychometric models
might br: employed, . . . but such basic assessmentissues
as valicity, reliability, comparability, and fairnessstill
need to be uniformly addressed”(p. 2).

Evaluators within the field of gifted education need
to draw on the technology which is being developed
for gereral assessments of this type to improve
instrumentation. In the area of validity for example
it is important to ask:
Are we looking at the right things in the right

balance”
Has «anything important beenleft out?
Does our way of looking introduce sources of

invalidity or irrelevant variance that bias the scores
or judgrients?
Does our way of scoring reflect the manner in which

domain processes combine to produce effects and is

our score structure consistent with the structure of
the domain about which inferences are to be drawn
or predictions made?
What evidence is there that our scores mean what

we interpret them to mean,in particular, as reflections
of knowledge and skill having plausible implications
for educational action relative to personal or group
standards?
Are there plausible rival interpretations of score

meaningor alternative implicationsfor actions, andif so,
by what evidence and arguments are they discounted?
Are the judgments or scores reliable and are their

properties and relationships generalizable across the
contents and contexts for use as well as across pertinent
population groups?

Dothescores haveutility for the proposed purposes
in the applied settings?
Are the scores applied fairly for these purposes?
Are the short- and long-term consequencesof score

interpretation and use supportive of the general testing
aims and are there any adverse side-effects? (Messick,
1992, p. 3)
Of course, the last question relates specifically to one

of the primary aims in program evaluation: to provide
decision-makers with information which they may use
in judging the appropriateness and effectiveness of
an educational program and its curriculum. If the
decision-maker is to believe the evidence presented,
then he or she must be receptive to the information,
believe in its validity and accept the type of evidence
presented. Therefore,it is important to choose assessment
instruments in which the decision-maker has confidence
of validity or to provide that validity argument to him
or her. The best way to determine which indicators
will be convincing to the evaluation audience is to
ask! Evaluators often struggle with complex designs
and analyses, and they often spend inordinate time
gathering data from every possible source using every
possible instrument only to present reports that are
incomprehensible or not “believable” to the decision-
maker, and therefore, considered unimportant to the
school board or to the superintendent or the program
administrator. It is critical to ask questions like: What
will convince you that this program is effective or
ineffective? What evidence will you accept of program
effects? What do you need to know to determine
whether your moneyis being well spent?
Answers to these questions maylead to the conclusion

that the most effective and convincing evidence will be
gathered by qualitative methodologies.It is easier for the
lay-person to understand the “stories” of children and
their parents than for them to understand a multivariate
analyses of variance. The presentation of products,
the presentation of testimony, the documentation of
influences on individual successes and failures often
provides more convincing data than statistical reports.
A balance must be struck between quantitative and
qualitative presentations based on the indicators which
will be of most impact.
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Factor 9: Evaluation Utilization

Of course, all evaluation efforts are for naught if no
one uses the evaluation data for change. Further,
continued perceptions that time and energy have
been expended to no useful end will diminish the
likelihood of further efforts to gather evaluative data.
Fvaluation reports are sometimes overwhelmingin size
and difficult to process because of their complexity,
sometimes unheeded because they are too threatening,
sometimes unheededbecause the decisionsaffecting the
gifted program were madeprior to receiving the report
(sometimeseven prior to asking for an evaluation), and
sometimes unheeded becausethey are too technical and
jargon-loaded to be useful to decision-makers.

Potential Solutions to the Utilization Issue

Tomlinson, Bland, and Moon(in press)classified factors
which affect program utilization into evaluation context
factors and evaluator control factors. Evaluator context
factors are those factors relating to the environmentin
which the evaluation takes place and, although out of
the evaluator’s control, are factors to be considered. As

an example, Mathis (1981) points out that the use of
evaluation information and data is often selective and
used to political ends.

Evaluator control factors address first the utility of
evaluation and those authorsreiterate the first guideline
of the Joint Committee on Standards for Educational
Evaluation: Don’t bother to do an evaluation if no
one is interested in the findings and don’t ask
evaluation questions about areas which are not open
to change. Some evaluator control factors suggested in
the literature suggest several general principles to be
considered: avoid the use of research jargon; overuse
of data interacting with other factors such as technical
language, repogt length and inclusion of negative results
may have a negative impact on audience reaction and
understanding, client prefer qualitative rather than
quantitative data; quick turn-around andclient-centered
feedback and involving clients directly with data
collection and analyses increases utilization; frank
dialogue throughout the evaluation process increases
chancesfindings will be used; and timeliness of reporting
and substance of the report (multiplexity of data gather
methods) relate to utility (Tomlinson, Bland, & Moon,
in press).

In a series of case studies of gifted program
evaluations, Tomlinson, Bland, and Moon(in press),
and Callahan (submitted for publication) found two key
factors which promote use of evaluation findings—will
and skill. Specifically, utilization was more likely when:
(1) evaluation of programs for the gifted was a part
of a division-wide policy requiring routine evaluation
for all program areas, (2) systematic written plans
were in place delineating steps and procedures for
ensuring implementation of findings, (3) multiple
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stakeholders were consistently involved in planning,
monitoring, and reviewing the evaluation process and
its findings, (4) stakeholders played an active role in
planning for and advocating before policy makers for
program change based on evaluation findings, and (5)
key program personnel were knowledgeable aboutgifted
education, program evaluation, the political process in
their divisions, and the interconnectednessof the three.
From the review of the general evaluation literature

and the literature in the field of the evaluation of gifted
programs, Tomlinson, Bland, and Moon provide the
following guidelines for producing evaluation which
have potential utility. While these guidelines are a
presented as a summaryofutilization guidelines, they
represent also a guide to the general principles which
have been reviewedin this chapter.

Makeevaluation proceduresa part of planning from
the earliest stages of program development (including
clear program descriptions andgoals).

Ensure that evaluators are trustworthy and knowledge-
able of both gifted education and evaluation.

Provide adequate funding and time for appropriate
evaluation proceduresto be followed.

Clearly identify all audiences whohaveaninterest in
or need for evaluation results and involve them in the
process.
Ask evaluation questions which are well focused to pro-

vide information about the goals, structures and activ-
ities of the program being evaluated—questions which
will aid in makingsignificant program modifications.
Use multiple data sources (e.g., teachers, parents,

students, administrators, school board members) in
order to understand the values of varied groups of
stakeholders.
Develop evaluation designs which address complex

issues of measurement(including qualitative strategies,
and quantitative methods such as time-series design,
using students as their own controls, etc.
Avoid reliance on traditional standardized measures

whichoffer little promise of reflecting academic growth
in gifted learners.
Use a variety of data gathering methods designed

to reflect the unique structure and goals of programs
for gifted students (e.g., out-of-level testing, portfolio
assessment, product rating with demonstrated inter-
rater reliability, etc.).

Describe fully procedures for data collection and
interpretation so that audiences understand processes
which werefollowed and conclusions which were drawn.

Disseminateto all appropriate audience reports which
are timely and designed to encourage follow-through
(pp. 18-19).
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Introduction

Although the Terman studies set into operation an
international interest in the needs and nurturance of
the gifted child, the literature has, for six decades,
been alriost devoid of research on the unique or desired
characteristics of the teacher of the gifted—the person
whocari cause the most effectively planned program to
fail or thie most dismally planned program to succeed. As
Nelson znd Cleland (1971), have succinctly stated, “It is
the teaclier who sets the environment which inspires or
destroysself-confidence, encourages or suppressesinter-
ests, develops or neglects abilities, fosters or banishes
creativil y, stimulates or discouragescritical thinking and
facilitat:'s or frustrates achievement” (p. 439).
A revew of the available literature revealed a series

of lists t ised on speculations aboutteachersof the gifted
but there were few empirical research studies that could
distinguish the characteristics necessary for a teacherof
the gifte 1 from those desired for all teachers. Therefore,
there ar2 many questions about the uniqueness of the
teacher f the gifted that continue to persist. The most
frequently asked questionsare:

(1) Should the teacherof the gifted be highly gifted,if
so what should the IQ score be?

(2) How extensive should the knowledge of the
teacherof the gifted be?

(3) Should the basic characteristics required to teach
gifted e.2mentary grade students be the sameforgifted
studentsat all levels?

(4) What type of educational background should the
teacher of the gifted have?

(5) What is the difference between a teacher of the
gifted ar.d a good teacherofall the other students?

(6) What specialized training should teachers of the
gifted h:.ve?

Just «s Dunkin and Bidler (1974), Callahan and
Renzulli (1977), Gaze and Berliner (1979; cited in Sisk,
1989) have stated: “Little specific documentation exists
to prov: that good regular classroom teachers do not
also mat:e good teachers of the gifted, but considerable
data does support the notion that nothing matters in the
school n: ore than the teacher”.
The p.ethora of variables that must be factored into

any rese:irch design in orderto give a definitive answer to

the questionsas listed above has been the primary cause
of the dearth of empirical research in this area. There
have been generalizations, propositions and theories but
few of these have beentested.
According to Mandell and Fiscus (1981) “Not every

teacher should teach gifted students”. Proponents of
education of the gifted would ordinarily agree with
this statement but in the United States where there
is an increasing push for heterogenous grouping of
students, it is becoming increasingly clear that teacher
training programs orinstitutes must provide inservice
and preservice teachers the appropriate training to meet
the needsofthe gifted.
Of the behaviors taken from empirical research and

various theoretical beliefs and assumptions, a large
percentage were related to those behaviors acquired
through teacher training programs on education of the
gifted or on a specific content area. These behaviors
can be easily evaluated and quantified whereas other
variables that might constitute the uniqueness of the
teacher of the gifted are evaluated using subjective
analyses with too much room for speculation. The
findings and recommendationsof a cross-section of these
authorswill be discussed in this chapter in an attempt to
clarify the issues and make recommendationsfor further
research. Therelationship of this concern to the general
research on teacher characteristics and teachertraining
will be discussed.

Progression of Research Focus

During the decades preceding thefifties, much of the
attention of scholars was focused on identification,
organizational accommodationsand relevant contentfor
the gifted. Those few researchers who were concerned
about the teachers of these students were focusing
their research on certification standards, the teacher’s
ability to identify the gifted and behaviors that various
groups considered indicative of the teacher of the
gifted. For example, Mackie and Dunn (1953) focused
on certification requirements and reported in their
research that only one state—Pennsylvania—wassetting
certification standardsfor teachersof the gifted. Pengato
and Birch (1959) focused on the professionalskills of the
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teacher and emphasized the importance oftheir ability
to identify the gifted. These authorsfelt that too often
teachers selected the hard working student instead of
the active, noncompliant student who might really be
the most gifted. At that time, they advocated a more
comprehensive testing process to eliminate the biases
teachers would have. Davis (1954) generated a list of
behaviors from a questionnaire which respondentsfilled
out regarding their perception of the teacher of the
gifted. Davis’ findings along with several earlier writers
in this area and era generated a list of behaviors which
included the following qualifications: free from jealousy
andselfishness, enthusiastic about learning, unusualpro-
ficiency in teaching a particular subject, wide interests,
flexibility, fairness and impartiality, sense of humor,
interest in people’s problems and good disposition.
From the literature it is clear that in the decades

that followed this beginning interest in teachers of the
gifted, an increased focus on the role and qualifications
of teachersas participantsin all aspects of programsfor
the gifted student occurred.

General Teacher Education Research Concerns

Just as it is impossible to discuss curriculum andinstruc-
tional strategies for the gifted without looking at those
elements in general educational strategies, it is impos-
sible to look at the teachers of the gifted without viewing
data regarding the entire teaching profession.
According to Cronbach and Suppes (1969) most

teacher education research is decision oriented or
applied. Much of it is also focused on what educa-
tional experiences teachers should have as inservice
or preservice students. It is significant that the latest
Handbook of research on teacher education (1990),
does notinclude any research data or ideas concerning
the desired behavior or characteristics of teachers. It
has been suggested instead by Yarger and Smith
(1990) that the domains of inquiry for research in
teacher educationbe classified as antecedent conditions,
processes and outcomes and that the focus should be
the relationship among them. Studies that focus on
the relationships among these domains can be called
linking studies such as: those linking antecedents with
processes, those linking antecedents with outcomes,
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FIGURE1. Relationship between antecedent conditions,

processes and outcomes.
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those linking processes with outcomesandthose linking
antecedents with processes which are in turn linked to
outcomes. This relationship is illustrated in Figure 1.
This approach allows the researcher to take accountof
the many variables that can affect the conclusions and
generalizability of these conclusions.

Definitions of Domains

Antecedents are institutional, faculty and student char-
acteristics that influence the direction of the process of
teacher education. The teacher training experiences of
the teacher, types of courses in education of the gifted,
college or university’s support for this area, the aca-
demic departmentin which the training takes place are
examples of antecedent variables that face researchers.
Processes on the other hand are associated with the
delivery of the program and although this domain
appears to be an antecedent, it is more specifically
related to the way the program is structured or how
it is delivered (workshops, regular university or college
courses etc.). Outcomescan be used to judge the success
or failure of the teacher education efforts. The multiple
linking process can provide a basic construct for further
researchin the training of teachers of the gifted.

If the researcher accepts these domains as a viable
approach to discovering information about the teacher
of the gifted, the next step is to review the type of
methodologies that might be used.

Possible Research Methodologies

It has been suggested by Yarger and Smith (1990), that
various research methodologies be reviewed for the abil-
ity of the method to give the researcher the information
desired. They outline the following methodologies and
point out their strengths and weaknesses.

NARRATIVE STUDIES

These studies consist of descriptions and provide no
information on validity or reliability. They do, however,
provide the reader with rich information regarding a
program andpossible options within this program.

CASE STUDIES

These studies are more organized and generally focus on
a specific topic. They can also be descriptive as well as
provide the researcherwith the ability to generate hypo-
theses. Case studies can provide in-depth descriptions of
teacher education phenomena.

SURVEYS

This process is used quite frequently in research related
to teachers of the gifted. Surveys are designed to sample
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large ancl important populations in areas that have
importance for that population. Many limitations are
to be taken into consideration: sampling size, instrument
design, return rates, response rates, social acceptance
and many, othertechnicalities.

CORRELATIONAL STUDIES

This methodologyassists the researcher in establishing a
relationslip between two or morevariables for instance,
the relationship between the IQ score and the teacher’s
ability to work sucessfully with gifted students. This type
of study «oes not present causal relationships but it can
promote clear and testable hypotheses.

CAUSAL.EXPERIMENTAL STUDIES

These arc technically the most sophisticated methodol-
Ogies in “esearch in teacher education. Becauseit is
difficult to control the variables in teacher education—a
conditionrequiredin these types of studies—true experi-
ments could only occur in a laboratory setting with
limited generalizability.
Each of these research strategies requires stable

constructs: from which to work. As Hoge (1988) has
suggested, the field of education of the gifted lacks the
stable constructs necessary for generalizable studies.
Language is an important variable and one of the
problems of defining giftedness. It hampers the true
meaning desired for a reasonable construct. This weak-
ness compounds the problem ofresearch on teachers of
the gifted.

Since much of the research on teachers of the gifted
has focused on characteristics of the teacher without
reaching firm answers to the questions listed at the
beginning of this chapter, perhaps in the future the
analysis cf data secured from research on the educational
experiences and backgrounds of these teachers will
provide more definitive answers to these questions.
The ante: edentvariables that will influence the research
on behavors of teachers of the gifted include not only
those variables to be found in a regular classroom
but those that involve the variations in organizational
patterns ‘pull out, whole class, variation in time per
week); state regulations; populations being served; fund-
ing source; and teacher training in education of the
gifted, to name a few. Processes are usually noted
in the literature as problem-solving activities; higher
level objsctives and questioning which originate with
the upper levels of Bloom’s taxonomy of educational
objective; independent study; product development;
invention; etc. Compacting, a process of moving the
student piist those items they already knowso that they
can become involved in concepts that are appropriate
for their ability level as designed by Renzulli and Reis
(1985) is 1 process that should be part of the teacher’s
repertoire of strategies. Wendel and Heiser (1989)
found thit instructional strategies used by effectve
teachers of gifted junior high students, included the

use of probing questions during discussions; the use
of humor to let their students Know that they care
and respect them; and encouragement of students to
become personally involved in learning and to do so
in creative ways. Outcomes, the last of the series of
domains, are too often judged by increments of grade
points that students acquire during the program. There
are too many additional variables to be considered for
dependence to be placed upon grade point averages
as a judge of teacher success. Performance assessment
which is being recommended by the National Board
for Professional Teaching Standards (1992), includes a
wide range of behaviors to be observed and processes
to be used in determining the outcome of a teacher’s
interaction with students; the assessment is guided by
preassessment goals for students. If a clear distinction
between those goals for gifted students vs thoseforall
other students can be made, thenit is highly possible that
outstanding performancesby teachers of each group of
students could give researchers someidea of the qualities
that distinguish the teacher of the gifted from other
teachers.
The foregoing recommendationsfor research techniques

have focused on the difficulties to be faced in acquiring
empirical data on teaching behaviors and particularly
those of teachers of the gifted. Heller (1991) highlights
this difficulty when hestates:

The present situation of basic research is char-
acterized through two competing paradigms: the
psychometric paradigm vs the paradigm of cognitive
psychology or cognitive science. In opposition to
many critics of the psychometrical approach I am
in the opinion, that these two paradigms are not
contradictory opposites but ought to be seen in
supplementary function. Both are indispensable.. .
This statement is even more valid for applied
research, e.g., for the solution of practical problems
of giftedness. .. Differential cognitive psychology
on the other hand, is supposed to yield important
insights about talent—adequate social learning envi-
ronments, i.e., social environments, whichfacilitate
gifted individual’s personality development”(p. 1).

Present Research Trends and Perspectives

Maker (1982) has suggested that we approach the
analysis of characteristics of the teacher of the gifted by
classifying the behaviors into philosophical, personal and
professional categories. These categories can be defined
as follows:

Philosophical—the way teachers view education, life-
time ideals and beliefs, feelings regarding education of
the gifted and the conception of the scope of giftedness
(Maker, 1982).

Professional—the type of training experience a
teacher of the gifted should have. This training can
be related to specific content, client, or gradelevel(Sisk,
1989; Baldwin, 1977; Maker, 1982).
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Personal/innate quality/personality—inbornquality of
interaction with others—disposition (Sisk, 1989).
Although the lists of characteristics generated from

the various authors’ perceptions and research data were
not classifed according to Maker’s suggestion, eachlist
contains behaviors that can beclassified in this manner.

Theresearch of Bishop (1968) which has been referred
to most often, reported on those characteristics which
the subjects of his study said were present in successful
teachers of the gifted. He studied more closely a ran-
domly selected groupofthirty teachers from this original
group and determined that they were experienced, of
superior intellect and mature individuals. Additionally
he determined that these teachers were creative, had
high personal achievement needs and tended to be
student-oriented.
Although the lists generated by Bishop and others

indicated that the teacherof the gifted must becreative,
Gowanand Bruch (1971) great proponentsofcreativity,
theorized that there was a missing ingredient in the
hypothesis as stated: that creative persons will show
creative behaviors that are measurable in the classroom
and that the teacher’s creative classroom behavior will
inspire creative behaviors in the students. In other
words, the theory that A causes B which in turn
causes C was not necessarily valid. Their research was
intendedto find the missing ingredient. From theresults
of this study, they concluded that the ingredients that
make a teacher effectively creative are more than just
being a creative person. Those ingredients were, high
energy, self confidence, intellect, originality of thought
and freedom from hasty, impatient behavior.
According to Zabel, Dettmer and Zabel (1984),

stress, burnout andattrition from teaching continue to
be important issues in education. High energy levels for
the teachers of the gifted have been includedin several
lists regarding the behavior of teachers of the gifted.
If the research by these authors is any indication of
the status of the burnout factor among gifted teachers
then high energy is indeed an important factor. These
researchers studied the prevalence of burnoutin special
education. Since education of the gifted waslisted under
special education in the state where this research was
conducted, gifted teachers were included in the sample.
A random sampling of 601 teachers including 97 teachers
of the gifted (although this n = 97 is a relatively
small sample) revealed quite interesting findings. The
researchers were examining relationships among the
independent variables of level of teaching responsi-
bility and the three dependent measures of emotional
exhaustion, depersonalization and sense of personal
accomplishment. The data from their research revealed
that teachers of the gifted appeared to be at higher
risk of emotional exhaustion compared to teachers of
other exceptionalities excluding emotional disturbance
and hearing impairment. Although levels of emotional
exhaustion differed with various organizational patterns,
depersonalization seemed much lower among teachers
of the gifted.
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Burnout amongteachers of the gifted was also noted
by Swicord (1987). She has attributed this burnout
to the excessive demands on the teachers’ strength,
energy and resources. Data from this author’s article
coincides with that of Zabel et al. (1984). They also
point out the importance of high energy and flexibility
as Characteristics of the teacherof the gifted. As Swicord
points out, the myriad of organizational permutationsof
gifted programsandthe “adjunct” status many programs
have, require high levels of ego strength andflexibility in
planningstrategies.

In Story’s (1985) literature review for her study, she
found that the characteristic most often used to designate
the successful teacher of the gifted was “facilitator of
learning”. In an effort to verify this and other charac-
teristics, Story used an ethnographic research approach
in which direct observations and interviews were used
to discover characteristics of successful students which
would in turn validate the teacher as a facilitator of
learning. Her observations were of teacher interactions
with students involved in independentstudies. The char-
acteristics listed below emerged from her study. Each
one includes several descriptions of teacher behavior
that are quite similar to those general characteristics
listed by other authors.

(1) Teachers of the gifted provide for positive and
close physical relationships which support learning for
gifted children.

(2) The quality and quantity of verbal interaction is a
key factor in successful teaching of gifted children.

(3) Teachers of the gifted are flexible with their use of
time and scheduling according to students’ needs.

(4) Teachers of the gifted are process oriented with
children’s creative productivity the ultimate goal.

(5) Teachersof the gifted provide or suggest appropriate
environmentalsupports based uponchildren’s independ-
ent study interests.

(6) The teacherof the gifted displays “gifted behavior”
as brought to bear uponhis/herprofessional responsibil-
ities (p. 157).
Although Story’s research was focused on teachers

and students involved in independentstudy,herfindings
will be a significant part of the continuing dialogue
regarding the teachersof the gifted.

Whitlock and Ducette (1989) used a technique of job
analysis in an attempt to provide a useful model that
characterizes the superior teacher of the gifted. The
McBer method (McClelland, 1973) was used to distin-
guish average teachers of the gifted from outstanding
teachers of the gifted and out of this research came a
competency model. According to these authors’ findings
the outstanding teachers of the gifted had significantly
higher ratings on six competencies: enthusiasm, self
confidence, facilitator role, application of knowledge,
achievementorientation and commitment. Other com-
petencies determined from this study were personal
flexibility, empathy, openness, motivation of students,
building program support and advocacy. In this study,
building program support wasnotsignificant at the 0.05
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TABLE1

Rank (Order of the Ten Highest Rated Competencies

By the Outstanding and Average Teachers.
 

 

Rank Order

Item Outstanding Average

Likes gifted children 1 1

Ability to respond flexibly to the
spontane)us needsof children 2 17

An advocatefor gifted children 3 16

Emphasize: and looks for strengths in
children 4 6

Ability to develop a gifted program
appropriite to the needsof a
particula:: community 3 36

Friendly, warm, and accepting 6 24

Willingnes; to experiment with the
unknow! 7 20

Ability to admit error 8 5

Appreciate:s the uniquenessof
individu.l gifted children 9 3

Encourage:. children to develop and
present their own ideas 10 2

Ability to adapt materials (creatively
and ima;inatively) for the individual
child 15 7

Ability to :ccept students’ sense
of humo: 21 9

Fair (just) 23 4

Possesses and models joy in learning 26 8

Likes him/herself 33 10
 

From Out:tanding and average teachers by Whitlack, S. and
DuCette, .|. (1989) Gifted Child Quarterly, 33 (1).

level on the Mann-Whitneyalthoughit was close. Table
1 gives more information on the rank order of these
competen.zies.

Silverman (1980) comparedstrategies of master teach-
ers of the gifted with those of novice teachers of the
gifted. She found that the greatest difference was in
feedback techniques. Master teachers tended to be
non-judgmental allowing much room for interaction
with the student and they were also more divergent in
class planning and studentinteraction.
A stud’ by Howell and Bressler (1988) on learning

styles of tr:achers dovetails Silverman’s research onstra-
tegies. Thizy used the Teacher style inventory developed

by Silver and Hanson (1981) where teachers ranked

their responses to four behavioral descriptions (sens-

ing—-thinking, sensing-feeling, intuitive-thinking, intui-

tive-feeling) in each of ten categories: classroom atmo-

sphere, teaching techniques, planning, preferred qual-

ities of students, teacher/studentinteraction, classroom

management, appropriate behavior, teacher behavior,

evaluation, goals. Further, teachers were asked to
rank order preferences of descriptions of the four
categories. These researchers found that intuitive think-
ing and intuitive feeling were associated with teachers
of gifted students. This finding is reflected in some
behavioral characteristics that have been listed earlier
in this chapter.
Although Tuttle and Becker (1980; cited in Ferrel et

al., 1988) referred to characteristics often listed as simply
“laundry lists” of characteristics that were based more
on intuition than on groundedresearch. Ferrel, Kress,

and Croft (1988) on the other hand have attempted to
quantify their beliefs. Their study as designed wasa “first
step at an attempt to quantify the methodofselecting
teachers for the gifted program who [would] have a
chance at succeeding in working with gifted children”
(p. 138).
The Teacher Perceiver Interview (TPI) was used to

compare teachers in the regular program with those
teachers in a full day program for the gifted. The
descriptions of the TPI themes can be seen in Table 2.

TABLE2

Descriptions of SRI Teacher Perceiver Inventory Themes
 

Theme Description
 

Sees education as the foundationforall
that comeslater in a young person’slife.
This teacher wants to be a part of helping
children to grow and maintain or improve
society.

Mission

Perceives the emotion of the moment and
respondsdirectly to the emotion. This
teacher understands and accepts students’
emotions on a cognitive level withouttrying
to solve the problem for the student.

Empathy

Rapport drive Sees him or herself as a warm friendly
person whostudents like. This teacher
works purposefully to build a positive
working relationship with the students,
which the teacher perceives as beneficial for
the students.

Gets to knowtheindividual needs and
interests of each student and builds or

adapts the educational program based on
these needs andinterests. Different activities
are provided so that students can express
their individuality through their work.

Individualized
perception
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TABLE2 continued

Descriptions of SRI Teacher Perceiver Inventory Themes
 

Theme Description
 

Listening Spontaneouslylistens to others and
facilitates the speaker by accepting whatis
said. This teacher perceives that the answer
to the problem lies within the speaker and
that talking will benefit the speaker.

Investment Wants students to learn andsees any lack of
student success as his or her concern. This
teacher’s satisfaction in teaching derives
from studentlearning rather than his or her
own performance.

Input drive Is excited about ownlearning and uses
the new things learnedto help others.
This teacheris always seeking out new
knowledge, learning from everything
surrounding, including the students.

Activation Sees success in learning as a key variable
for helping students to learn. This teacher
builds a wide repertoire of techniquesto
motivate learning and get students involved
in wantingto learn.

Innovation Is looking for and trying new ordifferent
ways to approachlearning in the classroom.
This teacher focusesherorhis creativity on
helping students develop creativity and to
becomeactively involvedin learning.

Gestalt Is well organized with a drive toward
completing tasks even at a perfectionist
level. This teacher transfers the need for
closure to students but does so by working
from wherethe studentis.

Respondsto thetotal situation, getting facts
first before reading a conclusion.

Objectivity

Haspersonal role models and goals which
help him or her to movein a purposeful
direction professionally. A major part of the
goal involves teaching and this teacher sees
teaching as a life-long career.

Focus

 

From Teachersof gifted children by B. Farrell, M. Kress and
Croft (1988) Roeper Review, 10 (3).

The researchers found that there were six themes which
differentiated between the two groups: focus, gestalt,
innovation, mission, rapport-drive and investment.
Three of these themes—gestalt, innovation, rapport-
drive—were themes found in the literature regarding
teachers of the gifted. The other three themes were
not found to be commonin the literature; however,
they should be consideredin further research strategies.
The authors suggest further that instrumentation which
includes additional items foundin the literature regard-
ing teachers of the gifted be used on a broader sample.
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Starko and Schack (1989) have suggested that self-
efficacy is a characteristic to be considered crucial for
the teacher of the gifted. These teachers must have
confidence in their ability to use strategies that might
be uniquein dealingwith gifted students. This suggestion
seemsplausible since it is clear that ability levels and
personality traits among a group ofgifted children can
be quite diverse. In my opinion,self-efficacy is a crucial
characteristic for teachersofthe gifted to have.
Karnes and Parker (1983) reviewed thecriteria used

in various institutions that had programs for educat-
ing teachers of the gifted. Their recommendations
for state certification of these teachers were based
on “the prevailing philosophy that teachers for gifted
program(s] should be practitioners of excellence in
scholarly endeavorsas well as in teaching performance”
(p. 19).
Rogers (1983) has suggested further that teacher

training programsshould help teachers becomefamiliar
with metacognitive experiences because “teachers of
gifted children whocanthinkefficiently and consciously
monitor their own learning will be ableto facilitate those
executive processes in their gifted students”(p. 21).
A survey of giftedness as viewed by professionals in

developing countries revealed several criteria for teacher
selection and professional development needs (Baldwin,
1989). These criteria included high scores on specified
tests, or special ability in a content area. All other
criteria were set by the governmentin charge and came
mainly from politicians or other high levels of influence.
It was also found that teachertraining institutions do not
train teachers specifically in education of the gifted. The
data from this survey were secured from Ghana, Kenya,
Uganda,Indonesia, Nigeria and Oman.

Discussion

If all of the behaviors that have been generated through-
out the years to designate the teacherof the gifted were
listed, several pages would be used. This points out the
wide range of ideas as well as the difficulty that faces
a researcher. Maker’s suggested categorization of all
of the many behaviors as philosophical, personal and
professional appear to be a logical step; however,it
would be hard to separate the professional attributes
from the personal ones. In an effort to test this theory,
a small study was conducted using experienced persons
in the field of the gifted as judges. A list of behaviors
were given to the participants and they were asked to
serve as judges andclassify under one of the three Maker
categories, forty-six behaviors that were culled from the
literature. The results of this small study showed that the
judgesall agreed that 7%of the behavior should belisted
under philosophical, 19% should be underprofessional
and 43% should be under personal. This left 31% on
which the judges could not agree. The split opinions
were betweenthe professional and personal categories
(Baldwin, 1992).
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TABLE3

Classification of Behaviors Desired for Teachers of the Gifted

Philosophical

Awareof philosophical
insights as related to
teaching gifted

Favor education of the
gifted

Accurate conceptions of
giftedness

Professional

Professional training in
education of gifted

IQ of 128 or above
Exemplifies a need for
achievement

Personal

High energylevel
Self confidence
Warm, outgoing nature

free from negativism
Intelligent
Original thinker
Enthusiastic
Good sense of humor
Powersof analysis
and accumulation

Theattribute of

intuition
An inquiring mind
Self discipline
A tendency toward

perfectionism
A tendency toward

introspection

Personal/professional split

Competency/interest in learning
Process oriented
Curious/excited about learning
Facilitator
Adaptable to stress and

exceptional behaviorof gifted
students

Positive attitudes towards students
Well educated
Broad interests
Well organized
Understands psychological impact

of impatient behavior
Builder of program support
Motivatorof students
Process oriented
Achievementorientation

Well versed in subject
Able to stimulate students
Knowledge ofinstructional

strategies

A tendencytoresist
external authority

Free of hostility and
a need to punish

/ Provides positive and close Creative
f physical relationship with High verbalskills

| students Displays gifted
/ Flexible with use of time behaviors
| Provides proper environmental Empathy

supports Flexible
 

This small study has highlighted the focus that many
studies ard assumptions have displayed regarding
behaviors ‘hat are unique for teachers of the gifted.
This focus ppears to be on the personalattributes(e.g.
warmth, ego strength) and professional (e.g. training,
knowledge etc.). The least number of variables were
listed under philosophical. Table 3 includes character-
istics used for the study and their classification as they
were judged.
The finclings of this small study prompt other ques-

tions that should be proposed for further research.
(1) Is a particular philosophyor belief necessary for an

excellent teacher of the gifted?
Ward (1989-1980) has suggested in his proposition

“that the person designated to teach the gifted should,
by personal initiative as well as by institutional require-
ment, hav: attained a body of insights leading toward
a philosophical perspective upon life and extending at
some depth into crucial human issues—to the end that
the studen! may study with profit the man [person], his
[her] values and his behavior”(p. 115).

(2) Shoild the professional training be extended to
those teaciiers who are not specialized teachers of the
gifted?
The professional development of teachers at the

ertiary or university levels is an important aspect in the

development of appropriate behaviorfor teachers of the
gifted. This is, however, dependent upon certification
and legislative or government approval of programs.
Parker and Karnes (1984) found that in the U.S.A.
there were 101 colleges in 38 states that had graduate
degree programswith concentrationsin education of the
gifted. Passow (1983) on the other hand found from data
secured from 35 countries that institutional arrangement
to develop excellence and nurture talent was extremely
varied and just as controversial. He found that in most
western countries, the behavior to be developed for
teachers of the gifted was quite similar. Van Der
Westhuizen (1988) of South Africa has recommended
a program design for preservice teachers which includes
many of the variables that have been listed above but
he has added attitude as another variable which he
acknowledgesis for all teachers.

In order to support the growing importance of teacher
training, a guide for the development of modules of
increasing content and depth to be used in countries that
are in the process of developing programs for teacher
training is suggested. This approachis particularly useful
in areas where resources and staff are limited. The
suggested emphasis and content for the modules on each
level are listed below (Baldwin, 1986).

Level I—awareness, definition, characteristics.
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Level II—awareness, definitions, psychology of needs,
identification, teaching strategies.

Level II—philosophy, definitions, psychology of
needs, identification, curriculum development, teaching
Strategies.

Level I1V—historical perspectives, rationale for defense
of programs, administrative strategies, psychology of
needs identification, analysis of assessment protocols,
curriculum development, teaching strategies, models,
evaluation, advocacystrategies.

(3) Whatis the unique ingredientin programs thattrain
teachers of the gifted?
The illustration in Figure 2 combines the recommen-

dationsfor teachertraining as noted by the authorslisted
in this chapter (Baldwin, 1989).
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FIGURE2. Recommendationsfor teachertraining.

Conclusion

The word “teacher” refers to one whois able to show
how, to provide lessons, to provide knowledge and
insight. This teacher might be a mentor, a parent, a
sibling or a peer. For each of these teachers of the
gifted, the many qualities associated with personal
characteristics and knowledge of content apply. It is
important to note that extensive knowledge of the
subject field does not necessarily mean that the possessor
of such knowledgewill be able to moldit and presentit in
palatable andefficient form to immature,if intellectually
gifted minds (Gallagher, 1985).
The use of qualitative research such as that conducted

by Story (1985) will help us get close to describing the
unique quality of the teachers of the gifted. It will be
important for terms to be well defined and control of
the many variables be considered before the accurate
designation of these behaviors and the evaluation of
their benefit to gifted students is done. Behavior cited
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from historical or contemporary documents includes
excellent qualities for a good teacher ofall students;
however,thereis still too little evidencein the literature
that can give the absolutes about those qualities best
suited for teachers of the gifted. The range of learning
style preferences, cultural differences and organizational
patterns is so wide that generalizations will be difficult
to make. That unique quality whichis different from that
requiredbyall teachers remainsthe ubiquitous challenge
for future research.
Whereas the focus of this chapter has been on the

teacherof the gifted, the student who comesin contact
with that teacher is the most significant concernofall
the research and assumptions about education of the
gifted child. As we move forward in finding the answers
regarding teachersofthe gifted, meeting the needs of the
gifted child is the ultimate goal.
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Introduction

Whatdoesit feel like to be gifted? Mined as a national
resource, ignored in the nameofegalitarianism, flaunted
for their achievements, chastised for notliving up to their
potential, taunted by their peers when they work too
hard, laughed at when they care too much, silenced
when they see too much: to be gifted is to be
vulnerable. A young child with intense emotions and
heightened awareness of the suffering and perils in
the world feels helpless and afraid. Who is there
to turn to who really understands? Counselors are
needed wh) comprehend the complex inner lives
of the gifted as well as their difficulties living in
a world in which they feel alien. Developmental
counseling ts not a response to problems: it is a
sensible, systematic way of preventing them from
occurring. (rifted children need the support of trained
counselors to ensure their emotional well-being and to
enable then: to actualize their potential in the service
of humanity.

Historical Roots

Leaders or Lunatics?

The first recorded attempt to differentiate individuals
with extraordinary skills and abilities appears to have
been in 1115 B.c. in China (DuBois, 1970). Candidates
aspiring for government offices were required to take
proficiency examinations in various disciplines. The
Chinese government continued to seek scholars to
serve as political leaders for 2000 years. Identifying and
grooming gifted individuals for leadership positions has
been a recurrent theme throughouthistory: in ancient
Greece as well as in the Roman and Turkish Empires.
During the seventeenth, eighteenth and nineteenth
centuries, litle attention was given to the development
of gifted leaders in the Western world with one excep-
tion: Thomas Jefferson proposeda bill early in the nine-
teenth century to identify and educate gifted students
at public ex)ense. Jefferson recognized that giftedness
would perisli if not recognized and cultivated, and that
the talentec: poor were the most vulnerable (Hildreth,

1966). Jefferson hoped to mine the talents of these
youths for the goodofthestate.
Systematic cultivation of gifted leaders gave way to a

growing interest in child prodigies throughout Europe.
Unfortunately, many of these children were perceived
as freaks of nature, a view which remained prevalent
well into the twentieth century. Explanationsof creative
genius in adults were similarly tinged.

The genius differs in kind from the species, man.
Genius can be defined only in terms of its own
unique mental and temperamental processes, traits,
qualities, and products. Genius is another psycho-
biological species, differing as much from man,in his
mental and temperamental processes, as man differs
from the ape (Hirsch, 1931, p. 298).

This attitude became generalized so that all children
with special abilities were seen as abnormal. In the
nineteenth century, Quetelet’s doctrine of l’homme
moyen declared the average man nature’s ideal and
deviationsin either direction nature’s mistakes (Boring,
1950). Exceptional talent was ascribed to unnatural
forces and those who possessedit were rejected rather
than nurtured.

The amazing capacity which mencall genius lies
so obviously beyond the range of average men as
to seem supernatural to them. The contemplation
of genius thus came to be accompanied by a
kind of superstitious awe, and the notion gained
currency that people of genius constitute a separate
species. . .. [This] superstition . . . may also result in
persecution of the genius and evenin his destruction
by the multitude (Hollingworth, 1926, pp. 3-4).

By the end of the nineteenth century, Lombroso
(1893) in Italy and Nisbet (1893) in England were
claiming that genius and insanity are biologically
linked. Their “proof” was based oncertain illustrious
persons (e.g., Byron, Joan of Arc, Keats, Mozart,
Poe, Shakespeare, Socrates) who exhibited “degenerate
qualities,” including originality, fondness for special
words, left-handedness and stammering (Hirsch, 1931,

p. 281). Nisbet (1893) even warned parents that
discussing their children’s giftedness with them could
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lead to the transmission of insanity. Thus, early
conjecture about the psychological makeupofthe gifted
could be usedto justify their persecution.
A few decades earlier, in 1865, Sir Francis Galton

began the scientific study of genius (Hollingworth,
1926). He also has been credited with providing the
first comprehensive list of characteristics of gifted
children (Hildreth, 1966). A child prodigy himself,
as well as a genius in his later years—Galton’s most
important contributions occurred after his 50th birthday
and continued until he was past 80 (Terman, 1917).
Galton (1869) saw genius as a difference in degree
rather than in kind. Shortly after the turn of the
century, Alfred Binet supplied the method by which
these degrees of difference could be measured (Binet &
Simon, 1905), thereby enabling giftedness to be detected
in childhood and the claims of Lombroso and Nisbet to
be refuted. Binet, like Galton, had an intense interest in
prodigies, studying children with extraordinarytalent in
mathematics, chess, writing, and otherareas. Ironically,
he maintained that these children are qualitatively
different from the rest of humanity (Hildreth, 1966).
The study of giftedness in children (notjust prodigies)

began in earnest at the beginning of the twentieth
century, with William Stern’s (1910) work in Ger-
many, Lewis Terman’s (1914) in California and Leta
Hollingworth’s in New York (Garrison, Burke, &
Hollingworth, 1917). Terman and his colleagues’ detailed
description of the development of giftedness over the
lifespan clearly made the greatest impact on world
thinking about this population. Their longitudinal
data on the social, emotional, moral and physical
development of over 1400 gifted children (Terman,
1925; Terman & Oden, 1947, 1959) largely put to rest
the myths of insanity and degeneracy. But it was Leta
Stetter Hollingworth who studied the rich inner milieu
of gifted children and laid the groundwork for counseling
this population.

The Contributions ofLeta Hollingworth

Leta Hollingworth (1886-1939) wasthe first counselor
of the gifted (Kerr, 1990). In addition, as the first
clinical researcher of this population, she was“thefirst
to contribute evidence indicating that gifted children
do have social/emotional needs meriting attention”
(Colangelo, 1991, p. 273). While others concentrated
on the achievements of gifted children or groomed
them for leadership positions, Hollingworth navigated
the interior of giftedness—the vast unexplored territory
of the psyche. She mappedthecritical developmental
issues with which atypical children have to contend. She
listened compassionately to the children and to their
parents. She listened intently—as a marine biologist
might listen to whale songs in hopes of decoding their
hidden meanings—until the deepest layers of their
experience were revealed to her. They shared with her
their loneliness, their need for precision and fairness,
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their impatience with superficiality and foolishness, their
desire to find like minds,their love of beauty,their early
grappling with good and evil, their fledgling attempts to
build a philosophyof life, their search for their place in
the universe and their delightful sense of humor—which
she called their “saving sense” (Hollingworth, 1940a,
p. 274). The richness and enduring quality of her
insights attest to the depth of her compassion and
perceptiveness, as well as her enormous investment of
time as a researcher. She remains unparalleled as the
“greatest counselor to the gifted and talented” (Kerr,
1990, p. 178). .
The eminent Carl Rogers was one of Leta Holling-

worth’s students, and his client-centered therapy is
thought to have been a derivation of Hollingworth’s
deeply respectful “child-centered therapy” (Kerr, 1990,
p. 180). Rogers once remarkedthat he learned as much
from who Leta Hollingworth wasas from whatshe taught
him. Her niece, Margaret Overton, wrote: “She believed
that life was very precious, talent was a blessing to be
nurtured and shared for the good of others, and that
people were to be cherished and helped” (Overton,
1975). Hollingworth lived her philosophy.
As one of the earliest scientist-practitioners, Leta

Hollingworth carefully documented both her clinical
observations and the effects of her interventions. She
“pioneered research and development in naturalistic
settings—in functioning classroomsandschools” (Passow,
1990, p. 135), employing tapescripts of classroom
interaction, psychographs, and photographic records.
In addition, she conducted 30 cross-sectional and

longitudinal studies, the most famous of which, Children
above 180 IQ (Hollingworth, 1942), still remains the
only comprehensive study of children in this IQ
range. Her original research included investigations of
personality development, social adjustment, playmates,
leadership, effects of special class placement over
time, comparison of the sexes on mentaltraits,
early intellectual development, adult status, and the
relationship between general intelligence and special
talents. Her standards for research would be deemed
exemplary even in modern times (Benbow,1990).

Leta Hollingworth’s research contributions must
be viewed as a model to be aspired to even today.
Although there are clear exceptions, the general
research contributions in the field of gifted rarely
have approachedthe standardsshe set. Her research
questions, which were varied, were addressed with
scientific rigor. She even used control groups to
evaluate her findings. ... Moreover, many of her
papers were publishedin the best journals (Benbow,
1990, p. 214).

It is also worth noting that Hollingworth taught
the first course on the psychology of giftedness at
Teachers College, Columbia University, in 1922-1923,
and wrote the first comprehensive textbook: Gifted
children: Their nature and nurture (1926). Julian Stanley
(1990) credits her with having inspired the international
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talent searches, as she conceived of the notion of
“above-level” testing.
From her research, Hollingworth (1940a, 1942)

concludec. that children in the 130-150 range have
an “optimal” level of ability that permits adjustment
to school and society. Beyond this range mutual
rejection tends to occur, which can lead to psychological
isolation of highly gifted children. She observed that
the majority of children above 160 IQ play little
with other children “because the difficulties of social
contact are almost insurmountable” (Hollingworth,
1939, p. 588). They much prefer “to play with
others of like mental age“ (Hollingworth, 1926, p. 136).

Early iriterest in origins and destinies, Hollingworth
(1931) noted, is one of the conspicuous symptoms of
intellectuei acumen. “Who made the world?” “Where
did I come from?” “What will become of me when I
die?” “Whiy did I come into the world?” (p. 11). She
discoveredthat children do not begin to require logically
coherent <inswers to these questions until they reach the
mental ag: of 12 or 13. Religious ideas and needsalso
originate whenever these children develop to a mental
level of 1: years. The higher the IQ, the earlier the
child develops a pressing need for an explanation of the
universe. ‘hildren she tested who scored above 180 IQ
desired a systematic philosophyof life and death at the
age of 6 or 7.

Hollingworth developed the first comprehensive
program to serve the emotional needs ofthe gifted; it
is the only one which has beenstudied forits long-range
impact on the students involved. Her program of
“emotional education” (Hollingworth, 1939, p. 585)
was designed to assist the children in dealing with
a specific set of issues she had gleaned from her
research. These “special perplexities in the life of
a gifted child” (Hollingworth, 1942, p. 255) are the
direct result of their deviation from the norm. Although
Hollingwerth only listed five or six of these issues in
any one article, collectively she addressed 11 specific
concerns:

© findinj; enough hardandinteresting work at school
® adjusiing to classmates
® being able to play with other children
® not becoming hermits
@ devel«ping leadership abilities
®@ not becoming negativistic toward authority
@ learning to “suffer fools gladly”
® avoiding the formation of habits of extreme

chicanery
® conforming to rules and expectations
@ understanding their origin and destiny from an

early age
@ dealirig with the special problemsof being a

gifted girl
(Hollingworth, 1926, 1930, 1931, 1939, 1940a, 1942).
A detail:2d description of how Hollingworth dealt with

each of these issues is presented elsewhere (Silverman,
1990b). Space permits only a brief summary here of her
majorfind ngs.

Solutions to the social and emotional problemsthat
beset the gifted, Hollingworth (1930, 1940b) observed,
could be effected most readily when they were placed in
full-day programswith children of similar abilities. The
design of her programsincluded fast paced instruction;
teaching basic skills in half a day (now known as
“telescoping” or “compacting”); a challenging academic
curriculum which motivated the students to work hard;
study of the history and evolution of civilization;
biographicalstudy (bibliotherapy) to expose the children
to gifted individuals who had sustained effort against
odds and contributed to society; introduction to
modern languagesandliterature; independentstudy and
small group projects; extensive classroom discussion;
student-designed curriculum around broad themes of
knowledge; interdisciplinary studies to allow students to
experience the interconnectednessof the world; teaching
the children how to handle the apparent foolishness of
others with patience and love; helping them learn to
balance candor with tact; and training in the fine art
of argumentation, including “argument with oneself,”
the art and etiquette of polite disagreement with
others, and public debate (Hollingworth, 1939, p. 585).
Infused throughout this program was a beautiful set of
human values: basic respect for humanity, awareness
of our global interdependence, and commitment to
service.

Studies completed after students were enrolled in
this type of program for a period of three years
revealed that the students did just as well in their
academic subjects as those who hadstudied nothing
but academics, but in addition they developed a
love of learning through their self-directed learning
experiences, and they were happier, having found
friends and true peers—someof them forthe first time
in their lives (Hollingworth, 1930, 1940b). Follow-up
studies indicate that Hollingworth’s program had a
profound,lifelong impact on the students’ achievement,
friendships and values (Harris, 1992; White 1990).
Harris (1992) asked some of these individuals, almost
70 years later, “From your point of view, what
constitutes success in life?” “The replies ... quite
evidently mirrored the curriculum. Their answers were
strongly focused on societal connection, awareness
and sensitivity to others as elements inseparable
from self-actualization, and definitions of success”
(p. 102).
No discussion of Hollingworth’s contributions would

be complete without mention of her lifelong crusade
against the entrenched belief in the innate intellectual
inferiority of women. Galton (1869) had established
eminence as quintessential evidence of giftedness, and
the fact that there were so few eminent women
constituted “proof” in educated circles of women’s
inferior intelligence. Hollingworth arguedthatthe paltry
number of eminent womenwasdueto sociological rather
than biological limitations of women, and that these
factors also affected the achievements of other less
advantaged groupsin society.
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Those who investigate eminence agree ... upon
the following facts. An overwhelming majority of
illustrious persons have had fathers who were far
above the average in social-economic conditions.. .

.. . One possible interpretation is that education
and opportunity are the prime determinants of
achievement,since nearlyall the great men have been
born in comfortable homes, of parents in superior
circumstances. If opportunity were indeed the prime
determinant of eminence, then we should expect
those who belong to socially inferior categories to
be virtually excluded from it. This is just what we
do find, since the uncultured, the poor servants,
and womenare very seldom found to have achieved
eminence (Hollingworth, 1926, p. 11).

In contrast to the strong hereditarian positions of
Galton and Terman, Hollingworth staunchly supported
the role of opportunity in society. She distinguished
between ability and achievement. What a person can
do may depend on congenital equipment, but what
he or she actually does do probably depends on
the environment (Hollingworth, 1926, p. 14). Thus,
Hollingworth provided a philosophical foundation for
contemporary views of the importance of nurturing
giftedness.

Early Research and Programsin the United States

During the last decade of Hollingworth’s career, the
concepts she had sown began to blossom. Paul Witty
(1930), who “wasactuated to study gifted children by the
work of Leta S. Hollingworth”(p. 38), published a study
of one hundred gifted children with IQs ranging from
140 to 183. Like Terman and Hollingworth, Witty found
his subjects primarily well-adjusted, free from nervous
disorders, and exceptionally honest as compared to
a control group. The children in his sample were
somewhat more solitary and sedentary in their play
than average children. He concluded that special class
placement was necessary for optimal developmentof the
students. This was echoed by Merle Sumption (1941) in
her follow-up study of 328 gifted children who had been
placed in the Cleveland Major Workclasses. Her study
revealed “significant differences in attitudes, behavior
and ideals” (p. 163) that were direct outcomes of
placement in the Major Work program. The major
benefit attributed to the classes by Sumption’s subjects
was the opportunity for social relationships, which was
the first stated goal of the program. Sumption’s study
also established the need for vocational guidance of
gifted students.

In the early 1930s, John Gowan and John Rothney
developed the concept of “differentiated guidance for
the gifted” while studying together underthe direction of
John Brewer and Truman Kelley at Harvard University
Graduate School of Education (Gowan, 1982). The idea
still was considered radical in the 1960s (Gowan, 1979).
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Rothney went on to found the Guidance Laboratory
for Superior Students at the University of Wisconsin-
Madison in 1958. The Guidance Lab served as a model
of direct service to gifted youths and their families,
a training facility for counselors, and a laboratory
for research of this population until 1985. Its major
focus was high school students. Gowan developed an
intensive summer demonstration and training program
for teachers and counselors at San Fernando Valley
State College in Northridge, California, from 1961
until 1972. Groups of elementary-aged gifted students
received creative instruction in the basic subject areas
from masterteachers while being observed by classroom
teachers pursuing advanced coursework in education of
the gifted. A counselor receiving advanced training in
counseling the gifted was assigned to eachclass.
Another individual who contributed specific coun-

seling strategies was Ruth Strang (1945, 1951). Strang
recommendedthatin large schools a groupofprofessionals
should be trained as teacher-counselors in order to
provide individual guidance to a greater number of
students. These teacher—counselors would work under
the direction of specially prepared full-time guidance
counselors. She emphasized the importance of gifted
students developing a sense of social responsibility
and recommended that they explore the meaning of
their lives. Strang recognized the importance of par-
ent involvement in the educational and counseling
processes.
Although the pioneers and their successors were

prolific in contributing their insights to the field,
Serious attention was not given to the counseling
needs of the gifted in the United States until the 1980s
(Colangelo, 1991). Colangelo (1991) now predicts that in
the years ahead “counseling and psychologicalissueswill
becomeoneof the distinguishing features of the growing
movementin gifted education”(p. 274).

A New Perspective of Giftedness

Traditionaldefinitionsof giftedness, linked to achievement
or the potential for achievement, providelittle insight
into the phenomenological realities of the gifted, nor
do they inform counselors. A new definition has been
proposed which focuses on the emotional development
of gifted individuals and emphasizes the important
role of the counselor. This perspective builds upon
the insights of Kazimierz Dabrowski (1964, 1972) and
Jean-Charles Terrassier (1985).

Giftedness is asynchronous development in which
advanced cognitive abilities and heightenedintensity
combine to create inner experiences and awareness
that are qualitatively different from the norm.
This asynchrony increases with higher intellectual
capacity. The uniquenessof the gifted renders them
particularly vulnerable and requires modifications in
parenting, teaching and counseling in order for them
to develop optimally (Columbus Group,1991).



Although tere are some distinct differences between
asynchrony and Terrassier’s dyssynchrony, Terrassier’s
conceptionshelp set the stage for this new wayof looking
at giftednes:.

Dyssynchrony

Terrassier (1985) coined the term “dyssynchrony” to
refer to the dsychological and social ramifications of the
uneven dev: lopmentof gifted children.

Gifted ck Idren often suffer from a lack of synchronicity
in the rites of development of their intellectual,
affective and motor progress, which hasits effect in a
number«f aspects of their lives, and its results in turn
produce :urther psychological problems. (p. 265)

Dyssynch:'ony has two aspects: internal and social.
Internal dyssynchrony refers to disparate rates of
intellectual, psychomotor, language andaffective devel-
opment. Ore of the most frequent imbalances occurs
in the rate: at which gifted children master writing
as opposec to reading. Many gifted children read
before schc.91 age; however, Terrassier contends that
“the concoriitant problem with children who read so
easily is their exceptional difficulty in learning to write”
(p. 267). The problem appears more often among boys
than girls. T2rrassier also finds reasoning ability “always
in advance «f a gifted child’s language ability” (p. 267).
Nonverbal ‘ests, such as the Performance section of

the Wechsl:r Intelligence Scale for Children (WISC)
or the Ravin’s Progressive Matrices, apparently yield
much higher scores for French children than verbal
assessments (160-170 vs 130-140).

Terrassie! suggests that there is often a large
gap betwe:n intelligence and emotional maturity.
Anxieties znd fears may overwhelm the child when
“his sharp intelligence provides him with anxiety-
provoking :1formation, which he is unable to process
appropriate y” (p. 268). Several types of defenses may
comeinto play at this time, such as intellectualization.
Children w!o intellectualize their feelings are at risk of
becoming r2urotic; some expressions of boredom may
actually be «: form of depression.

Social dyssynchrony is more obvious than internal
dyssynchror y. It can be defined as the discrepancy
between th: speed of the mental development of the
gifted child and that of his or her classmates. Terrassier
suggests th:.t understimulated gifted children may be
working three to five years below their potential. To
emphasize t 1is point, he has devised a “school quotient”
composed of the student’s “school age” (determined by
grade place:nent) divided by his or her mental age, which
graphically depicts the extent to which these children
are “retard: d” in their academic development(p. 270).
The situation is exacerbated by what Terrassier calls
a “Negativ: Pygmalion Effect” (p. 273), in which a
teacher wheis ignorantof a student’s real potential sets
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age-appropriate expectations for him or her and then
the student accommodatesto those expectations—never
revealing greater capacity. Then, of course, the teacher
assumes the child is not advanced. Terrassier suggests
that the Negative Pygmalion Effect applies to about
two-thirds of gifted children in French public education.

Social dyssynchronyis also evident in the expectations
imposed upon the child by parents and otherchildren,
who “often expect the gifted child to behave according
to his age” (p. 271). Under-expectations from parents
and other children creates “social pressure for the
gifted child to conform” and can “make it difficult
for him to discover and accept his precocity” (p. 273).
Underachievement frequently results. In addition, the
child’s intelligence may become a source of socially
induced guilt as he or she attempts to accommodate
to the social norm. Dyssynchrony is evident in gifted
children’s choice of older friends for indoor games and
conversation, and children their own age andsize for
outdoor games.

Terrassier stresses that dyssynchrony is not a patho-
logical condition, but “a description of the actual
conditions in which many gifted children develop;
in most cases, their problems are the result of
maladaptation between society and education”(p. 272).
The concept of asynchrony, which has much in common
with its precursor, actually developed independently of
Terrassier’s work and the similarities were only noted
later.

Asynchrony

The Columbus Groupdefinition (1991) emerged in reac-
tion to the increasing emphasis on products, perfor-
mance and achievement in American thinking about
giftedness. In the UnitedStates, it had gradually become
politically incorrect to think of giftedness as inherent
within the child and safer to talk about its external
manifestations. Experts were recommendingthat “gifted
children” be replaced with “gifted behaviors,” “talents
in different domains” and “gifted program children.”
Something vital was being missed in these popular
formulations: the child.

JENNIE

Oneparticular child recently had cometo the attention
of severalclinicians andpractitioners. “Jennie” had gone
through what appeared to be a “positive disintegration”
in Dabrowskian terms (Dabrowski, 1964) at the tender
age of 444. Jennie’s ordeal was a direct result of her
giftedness; yet, none of the contemporary American
conceptions were beneficial in understanding her or
helping her and her family. Martha Morelock(in press)
has captured Jennie’s experience in an extensive case
study; excerpts of this study are presented below as they
illustrate the basic concepts of this new perspective of
giftedness.
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Jennie had been complaining that there was nothing
for her to do at her Montessori School. One day she
was uncharacteristically quiet all the way home from
school, and then announced she wasn’t going back. She
went upstairs, put on the television and record player,
took out a third grade math book and proceeded to
do the problems,and initiated a conversation with her
mother—all at once. It seemed as though she were
trying to make up for not getting enough stimulation
at school. That night Jennie had her veryfirst tantrum,
crying uncontrollably and hitting her mother until she
wore herself out. Her mother felt Jennie was reacting
out of frustration to schoolwork that wasn’t complex
enough for her. This episode “marked a major turning
point in the qualitative tone of Jennie’s cognition. . .”
(Morelock, in press, p. 24). Jennie’s motherreports:

When she awakened the morning after the
tantrum, it was almost as if everything took on
a new and different meaning. . . She went through
a period of about three weeks where she was looking
at everything and saying, “Well, where did we get
that from? ... And where did this come from?”
(p. 25).

Jennie appeared confused. She kept asking where
things like the computer and the refrigerator had come
from and how long they had had these things. Then
she began asking about the universe and how life
began. She seemed to be “going back to the very
beginnings. And with the ocean, it wasn’t like she
wanted to know about the ocean, it was how the ocean

was created“ (p. 25). One night while bathing Jennie,
her mother realized what Jennie was really trying to
find out.

I said, “Gee, Jennie, when you were asking about
the computer and how long we’ve had this and how
long we’ve had that, you meant how long havethey
been here on earth.” And she turned away from me
and her voice started getting really choked and her
eyes teared up and she took about a minute andall
of a sudden,she went, “Yes, Mommy,” and her voice

shook and shestarted to cry. She was so frustrated
(pp. 25-26).

Jennie had difficulty getting to sleep at night
throughout this phase. One question led to another
endlessly. She seemed to be trying to trace back from
generation to generation how knowledgeis passed on.
For several nights in a row she began to ask about God
and death.

She was very upset because she wanted to believe
in God and that everybody goes to Heaven, but in
her mind,it wasn’t rational enoughfor her. She’dsay,
“Well, does God love everybody?” Andit’d be “Of
course, Jennie. He loves everybody.” “Well, where
do the bad people go? Don’t they go to Heaven? If
God loves everybody, then all people would go to
Heaven. . .” (p. 26).
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And she’d lay at night with tears in her eyes and
not wanting to cry, cause she wasso self-controlled,
knowing that she could die at any time. Cause she
knew her own mortality. . .. You’d say to her “Oh
you're gonnabefine, of course.” “You’re gonnalive
and I’m gonna be a Nana and... .” And she’d say,
“Well, nobody knowsfor sure what’s gonna happen,
Mom. Nobody knows for sure. You can get in an
accident and nobody knows really when they’re
gonna die. It’s nice if everybody lives to be old,
but that’s not always what happens, cause children
die sometimes” (pp. 26-27).

After this three-week period of questioning, Jennie
became very quiet and immersed herself in fantasy
play. During this time there was an incredible leap in
her reading ability. She went from second grade readers
to Mathilda, Charlotte’s Web and Little House on the
Prairie. Sometimes she would read two booksin a day.
Her thought processes mirrored her readingability: she
had shifted to a new level of thought. Jennie had been
tested on the Stanford—Binet Intelligence Scale (Form
L-M) almost a year earlier and had scoredin the high
140s. After this period of inner turmoil, she was tested
again and achieved a score of 176. The psychologist
described Jennie’s dramatic increase as a “cognitive
leap” (p. 17) and attributed her emotional turmoil in
part to the speed with which this cognitive leap had
taken place. Jennie’s experience underscores the need
for an internal view of giftedness.

As Jennie grappled with the sudden onslaught of
increased abstract capacity, she was forced to deal
with the emotional repercussions of her own thought.
Thus, in Jennie’s mind at the age of 4, God could
not possibly be a loving God if he would refuse
Heaven to anyone. And the terrible realization
of her own mortality could not be softened by
her mother’s reassurances because “Nobody knows
for sure; children die sometimes.” In spite of her
impressive capacity for abstract thought, Jennie was
only 4. Her emotional needs, like those of other
4-year-olds, included a trust in the strength and
reliability of her parents and in the predictability
of a secure world. However, her advanced cognitive
capacities . . . left her emotionally defenseless in the
face of her own reason (pp. 37-38).

Regardless of Jennie’s potential for recognized achieve-
ment in the world, she obviously has needsin childhood
directly related to her giftedness that must be addressed.
Her powerful cognitive/emotional life could easily be
misunderstood by counselors with no training in the
unique developmentalissuesof the gifted.

THE MANY GUISES OF EMOTION

Jennie’s experience is dramatic, but apparently not
that rare or exceptional in highly gifted children.
Hollingworth (1931) had noted the early concern with



“origins and destinies” (p. 11) of this population, and
Terrassier (1985) as well:

In m) experience, gifted children are concerned
at a very early age about what can be called “the
problemof limits”—limitsoflife such as birth, death,
God,arid the universe. When expressedasearly as 3
or 4 years-old these concerns only contribute to the
parents’ perplexity (p. 271).

However, Terrassier perceived the anxieties wrought
by such cuestions as indicative of the “emotional
immaturity” of the child (p. 268). The problem lies
in the imprecise terms available to us to describe the
emotionalrealm.
To understand Jennie andotherhighly gifted children

it is necessary to differentiate between emotional
needs, emosional development and emotional immaturity.
Jennie had the emotional needs of a 4-year-old. She
had some age-appropriate rather than “immature”
emotional reactions. But her emotional development
was qualitatively different from other 4-year-olds due
to the impact of her greater cognitive awareness. Indi-
viduals wh«: are highly emotional are often considered
“immaturein societies in which emotion is typically
repressed.:ensitive gifted boys, for example,cry easily;
in the Unived States this is often seen as a sign of
“emotional immaturity” and used as a reason to hold
them back in school.
Sommers(1981) introduced the term emotional range

(p. 555), which may help to clarify these distinctions.
In her stuc.y of cognitively advanced college students,
Sommers found a high level of “emotional responsive-
ness” (p. 560). She attributed this responsiveness to
“advanced cognitive organization” (p. 560).

All of the cognitive skills that were found to be
related t:: the ability to respond with more emotionsare
marks of a highly organized awareness—an awareness
that might be governed by a well-structured system
of values, oughts, and beliefs, but not by momentary
exciteme:nts (Sommers, 1981, p. 560).

Therefor::, the heightened emotional sensitivity and
responsiveness often documentedin the gifted (Clark,
1992; Genshaft & Broyles, 1991; Roedell, 1984;
Whitmore, 1980) is directly related to their advanced
cognitive d:velopment. Jennie demonstrates emotional
intensity rather than emotional immaturity, which
is a positive sign of potential for advanced emo-
tional deve]opment, according to Dabrowski’s Theory
(Dabrowski, 1972). Other researchers have also found
gifted chiliiren to be emotionally advanced on a
variety of measures (Robinson & Noble, 1991). It
is in this linkage of cognition with emotion that the
concept of usynchrony diverges most from Terrassier’s
“dyssynchreny.” Asynchronous developmentresults in
unusual “a\vareness, perceptions, emotional responses
andlife experiences” throughoutthe lifespan (Morelock,
1992, p. 14).
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Comments on Dyssynchrony

Webster’s (1979) dictionary defines “asynchronous”
as “without coincidence in time; not synchronous”
(p. 117). While there is no definition provided for
“dyssynchronous,” the prefix “dys” is defined as “hard,
ill, bad, difficult” (p. 568). Asynchrony has less value
judgmentattached:it simply means “out of sync.” And
gifted children are, indeed, out of sync—internally and
externally, as Terrassier has aptly described. Their
hands and feet often cannot keep the promises their
minds make. The unevenness of gifted children’s
development, especially that of the highly gifted,
has been well substantiated (Altman, 1983; Delisle,
1990; Hollingworth, 1942; Gowan, 1974; Kerr, 1991;
Kline & Meckstroth, 1985; Manaster & Powell, 1983;
Munger, 1990; Roedell, 1989; Schetky, 1981; Sebring,
1983; Webb, Meckstroth, & Tolan, 1982). Hollingworth
pointed out over 60 years ago:

To have the intelligence of an adult and the
emotions of a child combined in a childish bodyis
to encountercertain difficulties. It follows that (after
babyhood) the younger the child, the greater the
difficulties, and the adjustment becomeseasier with
every additional year of age. The years between 4 and
9 are probably the mostlikely to be beset with the
problems mentioned (Hollingworth, 1931, p. 13).

She recognized that problems of right and wrong,
and evil in the abstract, become troublesome for very
highly gifted children because their awareness is so
far advanced of their emotional control and physical
powers.
Although Terrassier’s (1985) main thesis is clearly

supported, certain minorpointsin his description permit
some different interpretations. Early readers do not
always havedifficulty with writing. Most gifted children
have age-appropriate motor skills (Tannenbaum,1992;
Wright, 1990). It is possible that children with normal
motor development will experience some frustration
with the writing process, since their minds go so much
faster than their hands. However,the writing difficulties
described by Terrassier may actually be the result of
motoric disabilities—particularly since he found this
more often in boys than in girls. Significantly more
boys than girls have been found who are both gifted
and learning disabled (Schiff, Kaufman & Kaufman,
1981; Silverman, 1989). In the United States, primary
grade gifted boys whose fine motor skills are weak
are in danger of being held back in school. Gross
motor difficulties cause problems socially for gifted
boys, and these problemsincrease with age. The non-
athletic, gifted youth is often among the least popular
students in high school (Tannenbaum, 1983). This type
of asynchronous development can have severe social
consequencesfor males.
The pronounced discrepancy Terrassier encountered

between language andreasoningabilities may be related
to the fact that American tests were used (even if
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translated into French). A French vocabulary test on
French students (e.g., Binet’s original test) probably
would not produce such marked variation. A high
correlation is found between language development and
reasoning ability in American children, andhighly gifted
children do consistently better on verbaltests such as the
Stanford-BinetIntelligence Scale (Form L-M) than on
nonverbal assessments (Silverman & Kearney, 1992).

In a recent study of 20 highly gifted children with
Stanford-Binet IQ scores ranging from 151 to 191, with
a mean of 173, the Performance IQ scores derived from
the WISC-III ranged from 99 to 144, with a mean of
120 (Silverman, Atkinson, & Camden,in preparation).
The nonverbal IQ score dramatically underestimated
the abilities of these children. Whether the nonverbal
scores are significantly higher than the verbal scores,
as in Terrassier’s data, or significantly lower, this
type of pronounced asynchronous development can
prevent a gifted child from being recognized or served.
Unfortunately, subtest scores tend to be averaged and
placement decisions made on the basis of Full Scale
scores rather than strengths in abstract reasoning
abilities. Only 3 of the 20 highly gifted children in
the WISC-III vs Stanford—Binet L-M study achieved Full
Scale WISC-III scores in the highly gifted range (146,
148 and 150) and all three were below the lowest score
on the Binet L-M (Silverman, Atkinson, & Camden,in
preparation).

Terrassier indicated that dyssynchronyaffects “many”
gifted children (p. 272). It could be argued that the
concept applies to all gifted children. From the
time Binet and Simon (1908) invented the mental
age, gifted children have been defined as those
who reason more like older children than like their
agemates. It would follow that uneven development
is basic to the understanding of gifted children—a
more universal principle than achievement. Although
intelligence tests have been under serious attack in
recent years, they do provide valuable information
about the rate at which cognitive development (mental
age) outstrips physical development(chronologicalage).
The intelligence quotient can be thoughtof as an index
of asynchrony, yielding at least a minimal estimate
of the discrepancy between cognitive and physical
development. The higher the child’s IQ, the greater
the asynchrony. Another type of asynchrony can be
found in the discrepancy between the child’s strengths
and weaknesses. The greater the asynchrony,the greater
the vulnerability of the child.

Vulnerability

Dyssynchrony implies vulnerability; asynchrony—the
combination of cognitive complexity and emotional
intensity—makesthat vulnerability explicit. Vulnerability
requires appropriate responses from parents, teachers
and counselors. The Columbus Group definition is
the first to acknowledge the emotional fragility of
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the child and the important role that counselors play
in fostering emotional development. With increased
intellectual advancement comesincreased vulnerability
(Roedell, 1984).

.. . there is general agreementthat highly gifted
children are more susceptible to some types
of developmental difficulties than are moderately
gifted or average children. Areas of vulnerabil-
ity include uneven development, perfectionism,
adult expectations, intense sensitivity, self-definition,
alienation, inappropriate environments, and role
conflicts (Roedell, 1984, p. 127).

Certainly a child whots very dissimilar from agemates
would be vulnerable in the social arena. And school
systems are not set up to deal with children who are

out of sync with grade level norms.

Kate, like every highly gifted child, is an amalgam
of many developmental ages. She may be 6 while
riding a bike, 13 while playing the piano or chess, 9
while debating rules, 8 while choosing hobbies and
books, 5 (or 3) when asked to sit still. How can
such a child be expected to fit into a classroom
designed around norms for 6 year olds? (Tolan,
1989, p. 7).

But the most profound source of the child’s vulnerability
is internal asynchrony, as demonstrated in Jennie’s case.
The child may not have sufficient emotional resources
to deal with the information brought into awareness by
his or her advanced cognition. Gowan (1974) likened
precocious cognitive awareness to premature rupturing
of the protective placental shell during the prenatal
period. Too early exposure to environmental realities
can be as precarious in post-uterine as in prenatal
development.
The impact of asynchronyis magnified bythe intensity

whichis characteristic of the gifted. To understand this
heightened intensity, we turn to Dabrowski’s Theory,
originally called “The Theory of Positive Disintegration”
(Dabrowski, 1964, 1972).

Dabrowski’s Theory of Emotional Development

Kazimierz Dabrowski (1902-1980) was a Polish psychol-
ogist, psychiatrist, philosopher, as well as an accom-
plished poet, musician, composer and playwright. His
theory grew out of witnessing the best and worst
of human nature in two world wars. He concluded
that individuals who gave up their lives to save or
comfort strangers had to be cut out of different cloth
from those who were capable of extreme brutality. He
differentiated five levels of development, ranging from
pathological egocentrism to extraordinary altruism.

Dabrowski’s theory shares many but not all of the
suppositions of stage theories as outlined by Piaget
(1960): (1) developmentconsists of a series of structural



transformations; (2) each level represents a qualitatively
different modeof relating to experience; (3) there is an
invariant order to the levels; and (4) each level is a
structural whole with a unique underlying organization.
However, there are three departures: (1) progression
from lower to higher levels is the exception, instead of
the rule; (2) the levels are non-ontogenetic (not related
to age); and (3) higher levels do not incorporate less
evolved structures. Instead, a kind of inner dialectic
is set up between the vestiges of a lower level and
the emeryent higher level, and the more integrated
structure gains strength in the personality only as the
less integ: ated structure dissolves.
According to Dabrowski (1972), development is

influence: by three factors: heredity, environment,
and the “third factor”—a sense of inner-directedness.
“The third factor is the dynamism of conscious
choice (valuation) by which one affirms or rejects
certain qlalities in oneself and in one’s environment”
(pp. 305-306). Heredity determines developmental
potential. Environment acts either as an enabler or
an inhibitor of the individual’s attainment of that
potential. The third or autonomous factor is an inner
drive to m.ake consciouschoices in accordance with those
principles highest in oneself. It appears at higher levels
of development as a powerful internal force furthering
developm:nt.

Since ]abrowski’s death in 1980, his “Theory of
Positive Iisintegration” often has been referred to as
“Dabrowski’s Theory of Emotional Development,” as
he placed greater emphasis on the role of emotions than
most other theorists. Advanced emotional development
is the com-mitmentto live one’s life in accordance with
higher order values. Potential for that development is
largely determined by the strength of the individual’s
“overexcilabilities’—innate capacities to respond in a
heightened manner to various stimuli. Jennie demon-
strates potential for advanced emotional development
by the cepth of her emotional sensitivity, moral
concern und cognitive awareness. The relationship
of Dabrowski’s theory to giftedness will be made
clearer ir the discussion of overexcitabilities. The
levels are addressed first as they give meaning to the
overexcitubilities.

Dabrowski’s Five Levels ofDevelopment

Dabrowsk:. (1964, 1970) proposed five levels of develop-
ment: an integrated primary level of existence in which
the indiviciual is at the mercy of unconsciousimpulses, an
integratecd| secondary level in which the personality ideal
is attained, and three transitional states which represent
phases of disintegration. Disintegration is the process
by which instinctive modes of functioning deteriorate to
enable hither order value systems to develop. As the
evolution of the personality cannot take place without
the dissolittion of less evolved psychological structures,
pain is ati 2ndant to psychological growth and maturity.
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Disintegration occurs most frequently during puberty
and whenthe individualfacescrises.

LEVELI

At LevelI, individuals “are unaware of any qualities of
life beyond those necessary for immediate gratification
of their primitive impulses, and they act solely on
behalf of their impulses” (Dabrowski, 1964, p. 4). They
experience no guilt, shame orinner conflict, and there
is little empathy for others. Egocentric motives—such as
the drive for power, status, wealth—are unfettered by
concern for other people; therefore, these individuals
often achieve what they wantin the world at the expense
of others. In order for moral, social, intellectual and
esthetic values to emerge, it is necessary for this primitive
level of functioning to disintegrate. Unfortunately, there
are many for whom that disintegration does not occur:
they remain at this automatic level of functioning
throughouttheirlives.

Example of LevelI:

I rarely think of inner conflict in relation to myself.
I presume such conflict means in the area of morals,
etc. . . I consider success in mainly a mundane way.
Thatis, I consider success to be the accomplishment
of certain goals in life, one of which is material
possessions, i.e., car, house, clothes (Dabrowski &
Piechowski, 1977b,p. 54).

LEVELII

At LevelII, the rigidity of the primitive structure begins
to loosen,leaving the individual confused and uncertain.
Internal conflicts shake the foundation of the psyche,
laying the groundwork for the “birth and development
of a higher psychic structure” (Dabrowski, 1964, pp.
5—6). Level II is marked by ambivalences(contradictory
thoughts) and ambitendencies (changeable and con-
flicting courses of action). Because of their bewil-
derment, individuals at this level of development are
easily led by those who seem more certain, but are
usually less evolved than themselves (Dabrowski, in
Piechowski, 1975). At LevelIT, values and attitudes tend
to be stereotypical—introjected from the environment,
rather than self-determined. Individuals are pushed
and pulled in many different directions; their values
are ingested whole and may contradict other beliefs.
There is no inner hierarchy of values against which
to evaluate conflicting beliefs. Therefore, many paths
appear equally compelling.

Example of LevelII:

I idealize women, my girl friends, mostly. I have

feelings of exclusiveness and fidelity toward them,
but at other times I feel dominated by primitive
impulses.
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I hate being directed by others, but often I feel
no force within me capable of directing my actions
(Dabrowski, 1964, pp. 7-8).

LEVELIII

Dabrowski’s greatest contribution wasin the delineation
of “multilevel” development which constitutes the
highest three levels of human experience (Dabrowski,
1964, p. 8). At LevelIII, vertical conflicts occur between

higher and lower motives and the personality gains
depth. Discontent, shame, and guilt are aroused as the

individual begins to evaluate his or her behavior against
an inner ideal. Tension is experienced between “what
is” and “what ought to be” (Dabrowski & Piechowski,
1977a, p. 42). At the same time that inner conflict
intensifies, empathy deepens and creativity emerges
as a manifestation of personal growth, expressing
the heroic struggle of human existence. A critical
feature of Level III is “positive maladjustment: protest
against ... standards and attitudes of one’s social
environment which are incompatible with one’s growing
awarenessof higher values” (Dabrowski & Piechowski,
1977a, p. 46). Intelligence becomes “a major force
helping the individual to seize life deeply, wholly, and
objectively” (Dabrowski, 1964, p. 13).

Example of LevelIII:

Alongsimilar lines, it bothers me greatly when I notice
myself passing up an opportunity to do good. . .

I feel a tremendous obligation to do all that I
can for people (not an encumbering or begrudging
obligation, but a moral, and therefore absolute,
obligation which brings me joy. . .). However, I
chastise myself for not seeking out people to help (as
opposedto helping those with whom I am naturally
in contact) nearly enough. .

I feel anger towards myself when I catch myself
feeling anger towards others. I despise the thoughtof
doing wrong, acting in a cruel manner, or becoming
angry towards anyone/anything besides myself. .
(Unpublished data).

LEVEL IV

At Level IV, the process of synthesis begins to occur
and inner conflicts abate. Those conflicts that remain
are “existential, philosophical and transcendental”
(Dabrowski & Piechowski, 1977a, p. 53). There
is congruence between an individual’s ideals and
capabilities, and an intensification of the inner hierarchy
of values. The personality becomes organized underthe
unifying powerof the personality ideal. The individual
develops the capacity to observe the self and others
objectively. Dabrowski called this “subject-object in
oneself” (Dabrowski & Piechowski, 1977a, p. 49). This
is a very high level of functioning in which the individual
takes conscious control of his or her development.
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Example of Level IV:

I think the quality of compassionis best for an ideal
life. The ability to suffer with another, to understand
their perspective, while honestly naming my own
seems essential to building a good life. I see this
attribute only being born oflistening, love, a gentle
yet firm discipline, an ability to wait, a curbing of
untamedreactions yet requiring that one feel strongly
with others. Such compassion remembers joy and
sadness in a way that helps a person connect with
others rather than standing in isolation from them.
At the same time such compassion can only be born
out of quiet reflection and a willingness to undergo
disorientation from my wayofseeing things and doing
things. (Miller & Silverman, 1987, p. 224).

LEVEL V

At Level V, transformation is complete: the individual
has attained the personality ideal. Secondaryintegration
is marked by harmony, service, altruism, universal
values, lack of inner conflict. There is profound
empathy for others and a constant willingness to
help. Obviously, very few attain this highest level in
Dabrowski’s hierarchy, and Dabrowski (1964) seemed
to refer to it as a process of becoming rather than
as a completely attainable reality. “Partial secondary
integrations occur throughout life as the result of
positive resolutions of minorconflicts. . . As secondary
integration increases, internal psychic tension decreases”
(pp. 20-21). Fortunately, some moral exemplars have
described this highest level of existence. Peace Pilgrim
illuminates our understanding of Dabrowski’s Level V.

Peace Pilgrim (1982) gave up all her possessions
except what she could carry in her blue tunic and
walked more than 25,000 miles across America for

nearly three decades teaching peace among nations,
peace between people and howtoattain inner peace.
She had noreligious affiliation and no organizational
backing. Her message was simple: “This is the way of
peace—overcome evil with good and falsehood with
truth and hatred with love” (Peace Pilgrim, 1982,
p. 26).

Example of Level V:

| became increasingly uncomfortable about having so
much while my brothers and sisters were starving.
Finally I had to find another way. The turning point
came when, in desperation and out of a very deep
seeking for a meaningful wayoflife, I walked all one
night through the woods. I came to a moonlit glade
and prayed. I felt a complete willingness, without
any reservations, to give my life—to dedicate my
life—to service. “Please use me!” I prayed to God.
And a great peace came over me (Peace Pilgrim,
1982, p. 7).

Afterthis realization, it took Peace Pilgrim 15 years of
intensive preparation and innerseeking to transform her
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willingness into action. Her description of the conflict
between the “lowerself” and the “higher self” (p. 8) is
remarkably similarly to Dabrowski’s conceptions:

Your lower self sees things from the viewpoint
of your physical well-being only—your higher self
consitlers your psychological or spiritual well-being.
Your lower self sees you as the center of the
universe—your higher self sees you as a cell in the
body »f humanity. When you are governed by your
lowerself you are selfish and materialistic, but insofar
as you follow the promptings of your higherself you
will see things realistically and find harmony within
yours::If and others (Peace Pilgrim, 1982, p. 8).

Other individuals who have been considered exemplars
of Level V are Dag Hammarskjold and Mother Teresa
of Calcuta (Dabrowski & Piechowski, 1977a). Although
the full attainment of secondary integration occurs
only rarély, it is significant that Dabrowski’s theory
includes it as a developmental possibility. The theory
gives psychological credibility to the highest of human
experience. The acknowledgmentofan idealis thefirst
step in its actualization.

Psychcbiographical case studies of individuals who
have attuined higher level development (as analyzed
by either Dabrowski’s or Maslow’s theory) reveal that
all were gifted individuals (Brennan, 1987; Brennan
& Piechcwski, 1991; Grant, 1990; Piechowski, 1978,

1990a,b, 1992). However,intelligence is insufficient as a
predictor of advanced development; there must be built
into the personality an extraordinary capacity to respond
emotionz.ily and creatively. Dabrowski describes these
Capacities as “overexcitabilities.”

Overexcitabilities

Developrnental potential is determined by the person’s
original endowment of overexcitabilities, special talents
and abilities (Piechowski, 1979). The term “overexcit-
ability’ (OE) has been translated from the Polish
nadpobu:liwosc which means to be superstimulated
(Falk & Piechowski, 1992, p. 1). The five overexcita-
bilities can be thought of as excess energy derived
from physical, sensual, imaginational, intellectual and
emotiona. sources. Only when these capacities for
responsiveness are higher than average do they con-
tribute siznificantly to developmental potential.

One v,ho manifests a given form of overexcitability
and especially one who manifests several forms of
overexcitability sees reality in a different, stronger
and more multisided manner. Reality for such
an incividual ceases to be indifferent but affects
him cleeply and leaves long lasting impressions.
Enhariced excitability is thus a means for more
freque 1t interactions and widerrange of experiencing
(Dabrowski, 1972, p. 7).

Psychornotor OE refers to excess physical energy,

workaholism, nervous habits (such as tics and nailbiting),
rapid speech, love of movement, impulsivity and pressure
for action. Sensual OE includes responsiveness of the
senses, esthetic appreciation, sensualism, and enjoyment
at being the center of attention. Imaginational OE is
the capacity to visualize events very well, inventiveness,
creativity, fantasy, and poetic, dramatic or artistic
abilities. Intellectual OE includes probing questions,
analytical thinking, reflectiveness, problem solving,
interest in abstraction and theory. Emotional OE
involves intense connectedness with others, the ability to
experience things deeply, fears of death, embarrassment
and guilt, and emotional responsiveness. The over-
excitabilities are described in more detail elsewhere
(Piechowski, 1979; Silverman, 1993b).
A considerable amountof research has been conducted

on the overexcitabilities in gifted populations. The
earliest study reported in the literature was executed
by Dabrowski (1972) in Warsaw in 1962. He reported
that all of the gifted children and youth studied showed
Strong manifestations of the overexcitabilities. High
energy levels in the gifted have been noted by
several researchers and clinicians (Schetky, 1981;
Whitmore, 1980). However, in published research to
date, Psychomotor OE has not been shown to differ-
entiate gifted from average development in children,
adolescent or adult populations (Gallagher, 1985;
Miller, Silverman, & Falk, in press; Piechowski &
Colangelo, 1984; Schiever, 1985). It must be integrated
with other overexcitabilities before it becomes develop-
mentally significant (Manzanero, 1985; Piechowski &
Cunningham,1985).

In the realm of Sensual OE, clinical data indicate
that gifted individuals tend to have heightened sensual
responses. Meckstroth (1991) suggests that gifted infants
tend to react intensely to noise or wet diapers. Young
gifted children often are fussy about sock seams and
clothing of certain textures and require labels to be cut
out of their clothes. Freed (1990) reports:

I have noted that children with IQs above 140 seem
to have heightened sensory awareness. They taste
more acutely, smell everything, observe more in
their environment. They get so much information
that they have trouble filtering it out. They are
constantly bombardedbystimuli (p. 11).

However, here again the research has not yielded
Statistically significant differences in the Sensual domain
between gifted children or adolescents and control
groups (Gallagher, 1985; Rogers, 1986; Schiever, 1985).
But a significant difference was reported in a study of
gifted and unselected adults (Silverman & Ellsworth,
1980), in favor of the gifted sample.

In the areas of Imaginational, Intellectual and
Emotional OEs, empirical studies support clinical
observations. Gifted adolescents have been found
to be consistently higher than their average peers
in Imaginational OE (Gallagher, 1985; Piechowski &
Colangelo, 1984; Schiever, 1985). Artists surpassed the
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intellectually gifted in this domain and equalled them in
Intellectual OE (Piechowski, Silverman, & Falk, 1985).
It is not surprising that all gifted samples studied scored
high in Intellectual OE. One of the earliest signs of
Intellectual OEis intellectual curiosity:

Almost all of the gifted children were perceived by
their parents as asking “probing” rather than simple
questions. At the age of 18 months, one child
wondered, “What is air? How high does it go? Why
doesn’t it all float away?” A 3-year-old boy wanted
to know howairplanes work and how people breathe.
Another 3-year-old asked,“Will I still be me when I
grow up?” Global and abstract issues occupied the
mindsof several of these youngsters. One child asked
detailed, probing questions about politics, nuclear
war, world peace, starvation, pollution, energy and
so forth (Rogers & Silverman, 1988, p. 16).

The most important overexcitability in terms of
developmental potential is Emotional OE. Gifted
children, adolescents, and adults all exhibit high
levels of Emotional OE (Gallagher, 1985; Piechowski
& Colangelo, 1984; Schiever, 1985; Silverman, 1983;
Silverman & Ellsworth, 1980). Some examples are
presented from clinicalfiles:

P [age 7] is quite sensitive to the feelings of others
and has a well developed sense of justice. She
befriends the outcasts in her class. She comments
to me if she feels her teacher is not treating children
consistently. . .. When she was3 she burst into tears
because I told her a snapdragon had “died” after
being trampled.
A [age 4] is an exceptionally gentle and kind boy.I

have neverseen him hit or pushand,in fact, have had
to teach him thatit is not good tolet his little brother
hit him. . .. He is extremely loving (e.g., he sings,
“I’m so glad when Daddy comes home”every day to
me). He daily praises my wife and I for taking care of
his baby brother. He has an intense love of games and
frequently seeks out adults to play with him. When he
plays with his friends, he will help them find the best
move in a game and deliberately lose—all the while
telling his friend how good they are at the game. . ..
He is easily upset if he believes someone else has
been treated unfairly (e.g., was sobbing because
someone had taken his friend’s toy—the friend was
not crying).

These extraordinarylevels of sensitivity and compassion
do not disappear with maturity. A capacity for rich,
intense emotions remain in the personality throughout
the lifespan. Many adults, as well as children, who have
deep feelings are called “too sensitive.” It is important
for counselors to recognize that emotional intensity
comes with the territory of giftedness; it 1s not a sign
of dysfunction.

Piechowski (1992) addresses the need to “find and
nurture humanpotential for altruism, self-actualization,

and high levels of moral development”(p. 181):
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We need tools for identification and cultivation of
such potentials. Dabrowski’s theory of emotional
development is such a tool; it is a theory of
human transcendence toward a life inspired by
universal ideals of human brotherhood, peace,
service, and self-realization. The theory arose from
his extensive clinical experience with gifted and
talented children, adolescents, and adults. One of
the basic characteristics of the gifted is their intensity
and an expandedfield of their subjective experience.
The intensity, in particular, must be understood as a
qualitatively distinct characteristic. It is not a matter
of degree but of a different quality of experi-
encing: vivid, absorbing, penetrating, encompassing,
complex, commanding—a wayof being quiveringly
alive (p. 181).

A Theoretical Frameworkfor Counseling

Dabrowski’s Theory provides an excellent framework
for counseling gifted adolescents and adults. Through
this lens, intense inner conflicts can be seen as an
integral part of the process of development rather than
as pathology. Crises are reframed as the dissolution of
old ways of being in the world and an opportunity for
latent higher level values to emerge.

Perfectionism, a regular companion of giftedness
(Hollingworth, 1926; Kerr, 1991; Manaster & Powell,

1983; Robinson & Noble, 1991; Roedell, 1984; Whitmore,

1980), can be seen asa tool for self-development. It
manifests as dissatisfaction with what is and a yearning
to become what one ought to be. There is an inner
knowing that there is more to life than the mundane,
and a desire to create meaning by doing the best one
is capable of doing. Within the context of Dabrowski’s
Theory, perfectionism is viewed as an early form of the
drive toward self-perfection, to be valued and nurtured
(Silverman, 1990a).
The excruciating sensitivity of the gifted can be

understood as the roots of compassion in adult life.
Empathic individuals fight for human rights because
they can feel other people’s pain. The intensity of the
gifted can be appreciated as the basis for passion and
commitmentin adult life. It takes passion to change the
world (Kerr, 1985). The core personality characteristics
of the gifted are captured within Dabrowski’s theory and
the individual is seen as whole instead of damaged.
Ogburn Colangelo (1989) has provided the most

complete description of the application of Dabrowski’s
theory in counseling a gifted student, with tapescripts
of actual counseling sessions and commentary about
how the theoretical perspective has informed the
counseling process. The theory tells the counselor
what deservesattention in the therapeutic interchange;
the counselor is then able to support those values,
attitudes, emotions and behaviors that foster personal
growth. Dabrowski’s (1970) emphasis on the emotional
rather than intellectual function leads the counselor
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to probe deeply into the feelings of the client. The
counse.or is guided by the theory in identifying the
client’s strengths. In the case described, the student
wants to be a singer/song writer, while her parents want
her to prepare for a morefinancially secure future.
“The counselor validates both sides of the conflict

because: (consistent with Dabrowski’s theory) wanting
to mak: those we love happy andascertaining our own
intrinsic values are both multilevel behaviors” (Ogburn
Colang::lo, 1989, p. 90). The counselor helps the student
recognive that her conflict is healthy, since both desires
are healthy. She also helps the student acknowledge
her strengths: her sense of responsibility to her family,
her awareness of her owntalents, and her willingness
to determine her own future. At no time does the
counselor dismiss the negative consequencesthe student
might face by following her own path instead of the one
designe! by her parents, nor does she attemptto solve
the pro»lem for the student. Instead, shelistens, helps
the student sort out the problem byherself, and gives
her conlidencein her strengths and ability to cope with
the situation. The counselor acts as a nourisher of the
student’; emotional development.
Expo:ure to Dabrowski’s theory, whether in the

context of counseling sessions or in group discussions
in a classroom, helps gifted students understand and
accept t1emselves. When inner conflicts are perceived
as developmentally healthy, resistance melts, and new
sources of energy are mobilized for coping with difficult
periods. Dabrowski’s theory also helps makesenseof the
discrepancy between research on social adjustment of
the gifted and clinical experience with this population.

Socialization vs Social Development

Socializ:tion of the gifted has been a major concern
since the earliest writings in the field. It was feared that
brilliant children were doomedtolive in social isolation
and alienation.

A passion for perfection will make its subject solitary
as nothing else can. At every step he leaves a group
behind. And, when,at last, he reachesthe goal, alas!
where: are his early comrades? (Alger, 1867, p. 144).
The genius is constantly forced to solitude, for

he early learns from experience that his kind can
expe: t no reciprocation of their generousfeelings. . .
(Hirsch, 1931, p. 303).

Social] zation continues to receive more attention than
this group’s self-concept, academic progress or inner
development. All provisions for gifted students—ability
groupin:, acceleration, pull-out programs, full day
programs, special schools, homeschooling—are held
suspect on the grounds that they will interfere with
children's social adjustment. Ironically, the immense
amount df research that has accumulated overthe last
70 year: indicates that gifted children tend to enjoy
greater Dopularity, greater social competence, more

mature social relations, earlier psychological maturity,
and fewer indications of psychological problems than
their less gifted peers (Hollingworth, 1931; Janos &
Robinson, 1985; Monks & Ferguson, 1983; Olszewski-
Kubilius, Kulieke, & Krasney, 1988; Purkey, 1966;
Robinson & Noble, 1991; Silverman, 1993c; Terman,
1925; Wright, 1990). In a comprehensive review of the
literature, Robinson and Noble (1991) report:

Perusal of a large group of studies of preadolescent
children revealed [that] as a group, gifted
children were seen as more trustworthy, honest,
socially competent, assured and comfortable with
self, courteous, cooperative, stable, and humorous,
while they were also seen as showing diminished
tendencies to boast, to engage in delinquent activity,
to aggress or withdraw,to be domineering, and so on
(p. 62).

Manyof these studies were conducted with students
who were enrolled in special classes or accelerated.
Clearly, then, gifted children’s socialization does not
suffer when special provisions are made for their
learning needs.

Social developmentof the gifted appears paradoxical.
Research unequivocally indicates that gifted children
have excellent social adjustment; however, clinical

experience reveals that many of these well-adjusted
young people suffer great loneliness and endure inner
conflicts between their desire to fit in and their ideals
(Silverman, 1993c). Their vulnerability is not reflected
in the research. The paradox can be resolved with
the assistance of Dabrowski’s theory. The majority
of studies address the question of how well gifted
children relate to other students—how well they adapt
to group norms, which is a Level II concern. Gifted
students, particularly girls, frequently have excellent
social skills, which may be practiced at the expense
of their inner lives (Silverman, 1993c). Young people
who are highly adapted may be beginning the process
of personality transformation—striving to attain inner
ideals, which is a Level III concern. Such students may
adopt a happy-go-lucky facade with classmates, while
experiencing intense inner conflict and self-doubt.

Weare not “normal” and we knowit; it can be fun
sometimes but not funny always. We tend to be
much more sensitive than other people. Multiple
meanings, innuendos,and self-consciousness plague
us. Intensive self-analysis, self-criticism, and the
inability to recognize that we have limits make us
despondent. In fact, most times our self-searching
leaves us more discombobulated than wewereat the
outset (American Association for Gifted Children,
1978, p. 9).

The lack of precision in describing the emotional
realm carries over into the social realm of experience.
Terms such as socialization and social development are
used interchangeably in the gifted educationliterature,
but these actually may be very different concepts.
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Socialization is defined as adapting to the commonneeds
of the social group (Webster, 1979, p. 1723) or acquiring
“the beliefs, behaviors, and values deemedsignificant
and appropriate by other membersof society” (Shaffer,
1988, p. 2). Gifted children do have the inclination to
adapt to the group, but at what price? If one works very
hard at fitting in with others, especially when onefeels
very different from others, self-alienation can result. In
their desperation to belong, many “well-adjusted”gifted
youth and adults have given up or lost touch with vital
parts of themselves.

Social development is a much broader concept than
socialization; it may be thought of as awareness
of socially acceptable behavior, enjoyment of other
people, concern for humanity and the development
of mutually rewarding relationships with a few kindred
spirits. Lasting friendships are based on mutualinterests
and values, not on age. Self-acceptance is a related
goal, as people wholike themselves are more capable
of liking others. When framed in this way, social
development becomesa precursorto self-actualization,
whereassocialization is merely the desire to conform,
which may inhibit self-actualization. In Dabrowskian
terms, socialization would be a Level II goal, while
social development would be a multilevel goal. If the
aim for gifted children is social development rather
than socialization, they need to be provided with true
peers who are their intellectual equals, a program of
humanitarian studies to enhance their awareness of
global interdependence, and counseling for greater under-
standing, acceptance and appreciation of self and others.

Conclusion

The principal objective of a developmental counseling
program is the full development of the Self so that it
can express its uniqueness for the greater good. The
aim is for gifted children “to live lives deeply imbued
with immutable values, to have the wisdom to choose

the path of integrity, the compassion to choosethe path
of service, and the moral courage to becometheir best
selves in the face of a world that often settles for less”
(Silverman, 1993a, p. 52).

Goals of counseling

® moral courage
@ authenticity
® compassion
® altruism
® reflective judgment
® strong senseof self-efficacy
® responsibility
® self-actualization
® commitmentto goals
® contribution to society

® sense of wonder
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@ global awareness
® integrity
® devotion to high ideals
@ ethical behavior
@ high state of moral development
@ creativity
@ advanced emotional development
® autonomy
® wisdom
(Silverman, 1993a, p. 53).

Leadership often results from this type of self-
development, a kind of leadership that requires more
than just high intelligence. Leaders with higher level
emotional development are people of integrity and
responsibility, who combine high intelligence with
deep feelings of emotional connectedness with others.
Manygifted children have the developmental poten-
tial—the intellectual, emotional and imaginational
overexcitabilities—to become this type of humani-
tarian leader (Dabrowski, 1972; Piechowski, 1991).
Counseling programs and educational philosophies that
attempt to get gifted children to fit in better with
age peers are misguided and short-sighted. To serve
humanity in the long run, a concerted effort should
be made to identify gifted children as early as possible,
educate them with others of similar developmental
potential, and provide them with developmental coun-
seling so that their potential for cognitive, emotional and
moral leadership can beactualized.

Counseling is essential, because the journey to
discovering that whichis finest in oneself is precarious,
and those who embark upon this journey sometimes
falter and lose their way. Higher level development
begins with an intense awareness of the gap between
where one is now and whereit is possible to be. It
takes great personal courage to live in that gap and try
to close it. The desire for self-perfection is painful and
not everyone is willing to experience that pain. This is
whatseparates the person of high moral commitmentin
adult life from the apathetic person whois comfortable
with the way thingsare or adapted to the limitationsthat
currently exist in oneself and the world. The counselor’s
role is not to protect individuals from their pain, but to
reassure them that they have enough innerstrength to
use that pain in the service of their development.

Emotional development is clearly as important as
cognitive developmentand deserves equalconsideration
in educating the gifted. Education should notbe limited
to preparing students to enter the work force. Gifted
children need their parents, teachers and counselors to
nurture their emotions as well. Personal sensitivity is
the root of compassion; perfectionism compels people
to strive toward excellence and moralintegrity; intensity
gives rise to the willingness to fight for justice in
adult life. These qualities are not to be “cured”; they
are to be celebrated as signs of potential for moral
courage, responsibility and humanitarian values. Our
gifted children may be leading the world toward a more
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humane society, one in which people respect and care
about each other, and dedicate their lives to healing the
sufferiny on this planet.
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Underachieving Gifted Students

In the preface to his Genetic studies in genius, Terman
(1925) «expressed the concern that: “Circumstances
which af“ect the fruition of humantalent are questions
of such sranscendent importance that they should be
investigated by every method that promisestheslightest
reduction of our ignorance.”

Similarly, as early as 1923, Hollingworth in her study
of highly’ gifted children and Conklin (1931) in his
investiga.:ion of giftedness in relation to school success,
raised t:e question why some children of superior
intellecti:al ability fail to reach satisfactory academic
achieven‘ents.

In their follow-up study, Terman and Oden (1947)
concluded that in spite of superior intellectual ability,
many of their original sample failed to realize their full
potentia.. In addition, comparison of the 150 men “most
successful” in their occupations with the 150 who were
“least successful”, revealed that 90%of the first group
had graduated from college while only 30%ofthe second
group hed finished college. Throughinterviews with the
adult reszarch subjects and their families, Terman and
his associates were able to identify some personality
variables that seemed to characterize those that failed
to realize their potential. Retrospective analysesof their
school history and records 20 yearsearlier identified the
same chiracteristics: (1) inability to persevere; (2) lack
of integration toward goals; (3) feeling of inferiority; (4)
lack of self confidence.

Thus, Terman and Odenspeculated that motivational
variables. and coping skills may explain why somechil-
dren of s.perior intellectual abilities fail to realize their
full pote.1tial. Recent studies confirm the association
between motivational problems and underachievement
(Whitmore, 1980; Rimm, 1986; Butler-Por, 1987).

The ccacern for the problem of talent waste expressed
by Term.in received further impetus after the Second
World War, when a rapidly changing society faced with
technolojsical and social problems becameincreasingly
aware olf the need to make better use of its entire
human manpower. Theinterest in the identification and
developriient of talent and the widespread use of various
aptitude 'ests within the school system focused attention
on the «liscrepancy which frequently exists between

intellectual ability and actual school performance. Thus,
onefinds that the study of academic underachievement
in the literature is often related to the problem of
undetected talent in children of superior intellectual
ability.

Furthermore, the literature indicates that manychil-
dren of high ability not only fail to reach the appropriate
level of their own ability in their school work, but
often fail to attain the level reached by the majority
of their peers. One problem is to identify gifted-
ness in children who comply only to the minimal
school requirements (Kellmer-Pringle, 1970; Tempest,
1974; Whitmore, 1980; Tannenbaum, 1984; Callagher,
1985; Rimm, 1986; Butler-Por, 1987; Khatena, 1992).
Recognition of academic underachievementas a serious
psychological, educational and social problem reflects:

The values of a culture which attempts to look
beyond performance to potential; maintains a pro-
longed compulsory system of education; seeks to
nurture and develop diversity of ability within and
amongindividuals and concernsitself with maximum
developmentof the individual. . . (Raph, Goldberg,
& Passow, 1966, p. 1).

While it is impossible to determine the full scope
of the problem since underachievement often remains
hidden, when students for different reasons which will
be discussedlater on, choose not to revealtheir abilities.
Findings such as those of the Inner London Education
Authority on primary and secondary education (Thomas
Committee Report, 1984; Hargreaves Report, 1984)
and the 1992 National Diagnostic Achievement Sur-
vey in Israel suggest that underachievement is wide-
spread and prevalent in most classroom situations.
When underachievement patterns of behaviorpersist,
they create damage both to the individual whofails to
reach full developmentand to society which is deprived
of his or her possible contribution.

Definitions of Underachievement

Any discussion of the nature of underachievementis
dependent on the definition used. However, defining
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what is meant by underachievementin gifted students
is problematic. Kornrich (1965) writes:

One might suppose that a definition of under-
achievementis a simple matter. Afterall, intuitively,

does not the term directly suggest that a studentis

functioning less well than he or she could? But what

is the meaning of “less well” and “could?” Isit less

well in terms of a standard established by the student

(“I think I could do better”); by the student’s parents

(“We know he could do better”); by the student's

teacher (“He has more ability than he shows”) or

by an objective intelligence or aptitude test which
predicts a certain level of performance?

These pertinent questionsare raised in many research
works dealing with academic underachievement. Gowan
and Torrance (1972) suggest that difficulties in arriving
at a clear definition may account for the failure to
arrive at solutions to the problem of underachievement.
Manyinvestigators define underachievement as unful-
filled potential. Durr (1964) for example, defines the
gifted underachiever as one who achieves below his
potential, where potentialis defined in terms of IQ and
achievementin terms of teacher grades or achievement
tests. Another definition is that of Bricklin and Bricklin
(1967) whostate that if a child is not accomplishing at a
level commensurate with his intellectual ability, he is an
underachiever.
The definition used by Raph, Goldberg, and Passow

(1966) is more helpful. They define the gifted under-
achiever as one who not only fails to achieve the
academic level of which is he capable, but is often
also found to be lagging behind the achievementlevels
of the contemporaries of average ability. The same
approach is used by Kellmer-Pringe (1970). Shaw and
McCuen (1962) note that most research studies define
underachievement as some discrepancy between ability
and academic school grades and suggests that although
the rationale for doing so is not usually presented,it
probably derives from the social significance of school
grades, their implications for the education future of
pupils and the importance attributed by the school
system to the personal judgment embodied in the
grading process.
A difficulty in attempting to assess the contribution

of some of the definitions used by researchers to
a better understanding of the concept of academic
underachievementis that one of the central terms used
in most of the definitions, namely “the potential of the
underachiever,” cannot be adequately defined. Raphet
al. argue that only if it were possible to assess potential
with sufficient accuracy to predict performancefor all
individuals would such a definition become operationally
meaningful (Raphetal., 1966).
The need to arrive at a more precise definition

has prompted researchers to formulate operational
definitions. For instance, Shaw defines a child as an
underachieverif he/she is in the upper 25%of his class
with respect to intellectual ability and falls below the
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class average with respect to grades. Moreover, Shaw
(1964) suggests:

If a more restricted segment of the population is
used, we can be more sure we are dealing with
underachievers when the difference between ability
and academic performanceis greater, as it could only
be if only very high ability pupils were to be selected.
Thus a student whosescore on a scholastic aptitude
test placed him at the 98th percentile and whose
grades place him at the 45th percentile can with more
certainty be identified as an underachiever(p. 327).

Tolor (1969) defined underachievement in terms
of ability in relation to predicted achievement—one
standard error of estimate below expectance based
on intelligence quotient. Many researchers (Gowan &
Demos, 1964; Crow & Crow, 1963; Gown & Torrance,
1971) have used variations of this definition. However,
when one considers the expanding multidimensional
concept of giftedness relating to high abilities in
different domains (Guilford, 1967, 1988; Renzulli,

1979b, 1986; Gallagher, 1985; Tannenbaum, 1986;
Sternberg & Davidson, 1986), definitions based solely
on the intelligence quotient are inadequate. Contem-
porary discussion of the limitations of the IQ test in
predicting high abilities and the nature of giftedness
(Guilford, 1977; Sternberg, 1984b, 1988; Gardner, 1988;
Khatena, 1992) indicate that any definition of the gifted
underachiever must include the discrepancy between
actual and expected levels of attainment, “not only
as achievement below expected performance in school
subjects but also as below expected achievement in
terms of expressed talent potential and productivity”
(Khatena, 1992, p. 235).
While researchers must attempt to use objective

achievement measures, test scores must be treated
with caution since they are not necessarily predictors
of long-term performance (Thomas, 1984). It must be
remembered that not all children at a given age are
exposed to the same educational experiences. Further-
more, different causes at different times affect the gifted
child’s academic behavior (Butler-Por, 1987; Rimm,
1986). Zilli (1971) suggests that for research purposes
one must arrive at an acceptable operational definition
of academic underachievement in order to determine
what factors in the gifted underachievers, personality
and environmentcontribute to this failure to use one’s
potential.

The Identification of Gifted Underachievers

To identify gifted underachievers, it is necessary to
establish the presenceof a large discrepancy between the
student’s school achievements and some manifestation
of the child’s high potential such as intelligence, crea-
tivity, teachers’ and parents’ observations. However,
since it is not possible to assess potential accurately,



investigators often define potential in terms of IQ scores
and achievement on the basis of achievementtests and
teacher grades (Raphet al., 1966).
An operational definition comprising all relevant

information in the particular educational setting may
be more useful. In a study of first graders aimed at
ascertaining whether variousdefinitions do in fact result
in different children being identified as underachievers,
Annesley found that teacher judgment yielded the
greatest number of overachievers, whereas the regres-
sion method identified the normal achievers and the
Standaid error measurement identified some of the
underzchievers. The findings suggest that the use of
restrict2d definitions haspitfalls.

In light of the complex nature of underachievement,
multiple criteria used by Bachtold (1969) may prove
productive. Fine (1967) maintained that in studies con-
cerned with highly gifted underachievers, teacher evalu-
ations should be utilized. He argued that a sensitive
teacher is in a position to recognize the pupils who
do not disclose behavior patterns which allow them
to be recognized as gifted by normal measurement
procedure. However,if the definition of the discrepancy
betwee ability measures and school grade average
is adopted, one may find that owing to the subjec-
tive nature of “hidden values” incorporated in the
teachers awarded grades, the method may fail to
select «ll gifted underachievers in the school situa-
tion.
The problematic nature of teacher identification of

undera: hievement in gifted children stems from the
difficulties encountered by teachers to recognize ability
in children whenit is not manifested in the usual school
expectztions and convergent behavior. For example
in an I:‘nglish study, Tempest (1974) found that out
of 72 children in the last term of the infant school
listed ty their teachers as gifted, only 24 had IQs of
127 or above, while seven of the nominated “gifted”
had IC's below 110 and one “gifted” child had an
IQ of 34! Tempest stressed that the seriousness of
the prcblem is demonstrated by the example of two
children who were not recognized as gifted by their
teacher:, although their reading age (as measured by
the Schnell Word Recognition test) was six years above
their chronological age!

Admittedly, it is more difficult to recognize intellec-
tual abi ity in the gifted child who chooses to hide his
ability by limiting his efforts and complying solely with
daily scl:ool requirements. Some researchers have shown
that such children who have behavioral difficulties,
are oft:n labeled, rightly or wrongly, as “emotion-
ally disturbed.” Kellmer-Pringle (1970) and Whitmore
(1979, 1980), found that emotional problems and inad-
equate adjustment have frequently interfered with the
ability of teachers to recognize high ability in such
children. In a study of the role played by teach-
ing me:hods in the treatment of underachievement
in giftec children, Whitmore (1980) reported that as
systematic identification progressed, it became evident

Underachieving Gifted Students

that manyteachersfailed to recognizeintellectualability
in their young pupils and that a considerable propor-
tion of the previously unidentified gifted were in fact
underachievers.
The difficulties encountered by teachersin identifying

underachievementin gifted children were also demon.
strated where one might haveleast expected it, in the
program for special classes for highly gifted children in
Israel. While children are selected for the program on
the basis of intelligence and aptitude tests, falling in
the top 2% of their age group, teachers frequently
insisted that certain children had been selected by
mistake, were not at all gifted, could not meet the
academic demandsof the school, did not benefit from
the special class and should be withdrawn from the gifted
program (Butler-Por, 1987).

Teachers’ failure to recognize the high ability of
underachievers is understandable since their poor scho-
lastic achievements are often not caused by inability to
do better in school, but are the results of complex
environmental and personality interactions which affect
each individual child differently and are expressions
of the child’s conscious and unconscious choice. This
“choice” also determines the behavior adopted by the
child in order to maintain his underachievement (Roth
& Meyersberg, 1963; Raph, Goldberg, & Passow,
1966; Whitmore, 1980; Rimm, 1986; Butler-Por, 1987;
Gallagher, 1985, 1991). It is evident that teachers are
unable to identify the environmental and socialization
factors that influence the child’s school behavior.
The following procedures have proved useful in

identfying gifted underachievers in a classroom (Butler-
Por, 1987).

(1) Identification of discrepancies between cogni-
tive abilities expressed in formulating questions and
hypotheses—and normal school performance in the
accomplishmentof assignment, homeworkandtest.

(2) Identification of great differences between general
and expertise knowledge derived from extensive reading
at homeandfailure to complete reading assignmentsat
school.

(3) Comparison between the following of wide inter-
ests outside the school with the minimal effort invested
in schoolprojects.

(4) Combined student and teacher evaluation of
academic strengths and weaknesses, academic personal
choices and effort invested in the different subjects.

(5) Consulting parents, previous teachers and profes-
sional personnel at school, on student’s learning habits
and social behavior. A consistent drop in scholastic
performance of approximately two years indicates that
the student is underachieving.
By employing these identification procedures, teach-

ers should do better in identifying their underachieving
students. However, in order to be able to help stu-
dents fulfill their potential, it is important that teach-
ers understand the factors and personality characteris-
tics which are associated with the onset of scholastic
underachievementin gifted children.
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The Onset of Underachievement: The Preschool

Gifted Underachievers

Although underachievement in gifted adolescents has

been attributed to the failure to provide appropriate

socialization experiences and challenge and support in

the early years (Fox, 1971; Whitmore, 1979, 1981;

Karnes and Johnson, 1991), insufficient attention has

been directed to the problem of the preschool gifted

underachiever.It is understandably difficult to recognize

intellectual ability in the preschool child who “chooses”

for various reasonsto hide his/her ability by complying

to the minimal daily task requirements and adopting

behaviors which provide no indication of her high

potential. However, the recognition of the importance

of the formative preschool years in the individual’s life

(Piaget, 1952; Hunt, 1961; Bloom, 1964) when the child

develops understanding of his world and “the attitudes

and habits that have a markedeffect upon notonly his

current functioning, but his functioning in subsequent

years as well” (Karnes, 1980, p. 1) has stimulated
the concern for the issues involved in the onset of
underachievementin young gifted children.
The need to consider the factors contributing to the

onset and prevention of underachievementis reinforced
by the literature indicating that poor levels of achieve-
ment can be noticed in infancy and that children begin
to show their potential in their first three years (White et
al., 1973, 1978). Recent studies support the importance
of early identification and nurture of talent (Karnes &
Johnson, 1991). In his analyses of child prodigies and
their development, Feldman (1980, 1986) presents
case studies of prodigies tracing their developmentto
early childhood. Thesestudies highlighted the important
role played by significant adults in the developmentof
the talents of young children and their motivation to
learn and persevere. Similarly, Clark (1988), focuses
on the importance of early learning and discusses the
influences of cognitive developmenton the development
of giftedness during prenatal, infancy and early child-
hood. Clark makesa strong case for the importance of
optimal development in early childhood and provides
suggestions for a nurturing environment from birth to
five years old.
The need to investigate the factors contributing to

the problem of “hidden” underachievement in highly
gifted young children has been demonstrated during
the process of interviewing parents of children who
were invited to participate in the special classes for
gifted children. The children who qualified for the
program were placed in the top 2% of the child
population on the basis of a battery of aptitude tests
(Butler, 1976). Following the process of interviewing,
the children were enrolled in the newly created spe-
cial classes for highly gifted children within regular
schools. Initially, the program consisted of 2nd, 3rd
and 4th grades, which were gradually extended to
include the entire school range—until the end of the
12th grade.
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Atthe time it seemedbaffling and intriguing that some

parents claimed that their child was not gifted and that

obviously a mistake has been made during the testing

procedures and screening. When parents were asked

to explain why they thought their child was not gifted,

they described various underachievement behavioral

manifestations such as: “From infancy we noticed that

she could not do what his/her brother did at her age;”

“He always behaveslike a baby, very slow, cries when

asked to do something;” “Notat all like his brothers!;”

“She shows no interest in doing new things, she even

does not like to go out and play with other children.”

It was evident that parents based their perceptions on

the development and behavior of their other children.

In addition, it is important to note that the sex typed

role of parental perceptions were revealed in both the

expressed and the more hidden values noted during the
interviewing, when significantly more girls than boys
were perceived by their parents as not “really gifted”
and chosenotto enroll their daughter in the program.
The analyses of the initial as well as subsequent

interviews of the parents of children who qualified
for the program of special classes for gifted children
in Haifa were most illuminating. They indicated that
certain homevariables and situations may have negative
effects on the development of the youngchild’s abilities
and on the personality characteristics associated with the
onset of underachievement (Shaw & Alves, 1963; Raph

et al., 1966; Whitmore, 1980; Rimm, 1986; Butler-Por,

1987). Furthermore,the interviews indicated that some
constitute risk factors contributing to the onset of
underachievement.

Gifted Children at Risk of Underachievement

An analysis of interviews of parents of gifted children
who wereinvited to participate in a program of special
classes for gifted children in Haifa (Butler-Por, 1991)
identified the following risk factors:

Unwanted Children

Sadasit is, for various psychological or socioeconomical
factors, some children are born to parents, unwanted.
Parental poor health, single mothers’ young age and
difficult home circumstances which preceded the birth
of the child, continues to jeopardize the child’s healthy
development.It is unlikely that the socialization patterns
of unwantedchildren are capable of providing them with
the psychological conditions to develop self-confidence,
the intellectual stimulus and the experiences required for
developing the motivation for learning. Children whose
needsare notfulfilled are likely to adopt underachieving
patterns of behavior (Whitmore, 1980; Butler-Por, 1987;
Gallagher, 1991). “Unwanted” children display insecu-
rity, inadequate social behavior, cautious appraisal of
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environmentor hostility (Shaw & Grubb, 1958; Raph
et al., 1966). They tend to leave “the door open”for
withdrawal, yet may when approached individually,
reveal \nderstanding and knowledgeofconcepts (Baras,
1990).

Rejected Children

Parents’ rejection of their child may be conscious or
unconsious. Unfortunately, parents may reject their
child for reasons such as physical or mental disabilities,
child’s sex, perceived personality attributes which are
not coinpatible with parents expectations. Negative
perceivi:d comparison of the child’s developmentto that
of siblirigs was found to be most prevalent among parents
of chilcren who were found eligible for the special
classes gifted program (Butler-Por, 1991). Rejected
children. who are not receiving appropriate nurturing
reinforc:ment and support are unable to understand
what is happening to them and whatis expected of
them. ‘hey are unable to acquire coping skills, to
gain corfidence and build

a

realistic self-concept. They
may ad¢ pt withdrawal or aggressive behavior, hostility,
express 1igh needaffiliation, seek constant attention at
home and at school. These characteristics which are
associati:d with underachievementare also instrumental
in hidingthe child’s real potential (Shaw & Grubb, 1958;
Whitmo:e, 1987; Butler-Por, 1987; Gallagher, 1991).

Children ofDivorced Parents

While divorce may constitute a risk factor for the
adoption of underachievementbehavior for some gifted
children, there are many others whose developmentis
not affected negatively. When the postdivorce period
is dealt with constructively (Rimm, 1986) and both
parents ;rovide the child with support, show interest
and enthusiasm in the child’s achievements, interest and
aspiraticns and communicate values that the child can
identify with, the child should be able to overcome the
crisis ani! sustain the motivation to do well at school.
Howevei, when parents are unaware oftheir child’s
problem:at this sensitive time and the need to help him
to cope constructively with his difficulties, the child is
likely to »ecomefrustrated and disoriented. Thefailure
to overcome these difficulties can result in adopting
unprodutive strategies as manipulative, aggressive or
irresponsible behavior (Rimm, 1986).

Childri:n of divorced parents may haveserious prob-
lems with identification and parental modeling. In a
discussion of the effects of divorce on the achievements
of students, Rimm (1986) reports that power struggles
between parents involving their children may result in
the childs taking “the path of least resistance” often
leading t:: underachieving practices.

Cross-;;ender identification, or identification with
Same sex parent while living with opposite sex parent

may causeidentification and modeling difficulties andis
likely to cause insecurity and resentment. The inability
of childrento satisfy their conflicting needs of approving
of both parents may result in avoidance behavior at
homeand at school.

It is understandable that children who feel insecure,
confused or betrayed, as somechildren in these circum.”
stances feel, are unable to devote their mental energies
to learning activities andfindit difficult to maintain the
level of achievements of which they are capable.

Highly Creative Children

Research findings have indicated that the unidentified
and unrecognized giftedness of highly creative children
places them at risk of underachievement (Butler-Por,
1987). The failure of parents and teachers to recognize
the abilities of the highly creative child may lead
to repression of the child’s creative needs. Parental
pressure to conform to convergent scholastic behavior

may lead the highly creative child to become
outwardly conforming, obedient and dependentwith
damaging consequencesto his concept of self. It
may also lead to serious learning disabilities and
behavioral problems. In preferring to learn by
authority, he sacrifices his natural tendency to learn
creatively. . . As a result, he loses interest in and is
resistant to learning (p. 289).

Highly creative children are characterized by reluc-
tance to conform to the normative behavior. These
traits often bring them into conflict with their parents
and teachers. Moreover, their divergent style of think-
ing may not be recognized by teachers as legitimate
expression of high level of thinking abilities (Getzels
& Jackson, 1962; Torrance, 1972; Khatena, 1992).
According to Torrance (1962a), society applies coercive
influences on divergences and places pressure on all
rounded performance. The inability of highly creative
children to satisfy the demands of parents and school
may lead them to choose to psychologically “opt out”
and adopt underachievement behaviors.
The highly creative child’s awareness of the fail-

ure of his/her own inadequate school performance,
as well as the recognition of the failure of the home
and school to satisfy and value his/her needs may
lead to frustration, and emotional problems. Inad-
equate emotional adjustment frequently interferes with
the ability of teachers to recognize scholastic capacity
(Kellmer-Pringle, 1970; Whitmore, 1980; Butler-Por,
1987).

Thusthe failure of the environmentto fulfil the crea-
tively gifted child’s needs for more freedom of choice in
thinking modesandselection of scholastic activities and
learning experiences may result in underachievement
which remains “hidden”since the child’s high abilities
are not expressed.
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Gifted Girls

The risk of underachievementfor gifted girls still prevails

despite the reported decrease in some studies of gender

differences in mathematics and science (Linn & Hyde,

1989). For example, Hyde and Fennama (1990) in a

meta-analysis of studies which investigated the gender

differences on tests of achievements in mathematics and

aptitude as a function of the selectivity of the sample

concluded that “The more highly selective the sample,

the larger the gender differences favoring males”(p.4).

It is important to emphasize that gender differences exist

not only in the sciences, but in other subjects as well.

In a recent update on gifted females Callahan (1991)

concludes that “there is certainly convincing data that

suggests that this particular group of gifted students is

still facing inequities, they arestill not achieving at the

levels we would expect and they are not choosing career

options commensurate with their abilities” (p. 284).

Callahan’s conclusion supports the findings of the

consistent low proportion of girls in the program of

special classes for highly gifted children in Israel initiated

in 1973 (Butler, 1976). Since then, without exception

every year when a new class is opened boys heavily

outnumbergirls. Invariably the girls’ drop out process

follows a similar pattern (Butler-Por, 1987):

(1) On completion of the testing procedures consisting

of a battery of tests administered in two stages and teach-

er’s evaluation, the top 2%are invited to participate in

the program. At this stage boys generally outnumber

girls by about 3 or 4to 1.
(2) The second stage involves a meeting and inter-

views with parents and children. At these meetings the

objectives of the program are explained and parents

are invited to enroll their children in the gifted class.

Whenparentsfail to enroll their child it is usually their

daughter. Sex-typed values and the reinforcement in

girls of social behavior, conformity, docility as well as

sex role characteristic of love of children, gentleness,

and understandingidentified by Bem (1974) wasevident

in these meetings. It influenced the decision of some

parentsnotto enroll their daughterin the gifted program

and may well have contributed to some of them adopting

an underachieving role in society (Davis & Rimm,

1985).
(3) The third stage of dropout occurs atthe transition

between the elementary and secondary school. At this

stage the reinforcement of sex-typed attitudes at home

and society (Timm, 1988), the influences of peers

(Tannenbaum, 1986), the inability to fulfill conflicting

social and scholastic needs and the home-careerconflict

which becomes morerelevant in adolescent girls who

begin to identify with their role in adult society all

contributed to the failure of girls to strive towards

achieving the level of academic excellence of which they

were capable (Gallagher, 1985; Butler-Por, 1987).

The lower expectations from and aspirations of par-

ents for their daughters often coupled with covert

and overt differential scholastic reinforcement was also
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revealed in a cross-cultural study of educational values

considered important for girls and boys in Israel (But-

ler-Por, 1985). The findings of this study indicated that

parents rated academic and professional achievement

oriented values much higher for boys than girls. The sex

differentiations were also noted both in the expressed

and the more hidden values, during the interviews that

were held. For example, when parents complainedthat

the school wasfailing to developtheintellectualabilities

of their child, greater concern was expressed for boys.

It is interesting to note that sex role perceptions were

also prevalent among the kibbutz research population,

revealing the discrepancy between ideology of equality

between the sexes and actual value related behavior

(Butler-Por, 1985).
These findings add to the understanding of the

results of Horner’s study (1968) of fear of success in

womenandof the ambivalence of women towardsaca-

demic success. Moreover, Horner’sresults suggested:

“that fear of success is more salient among women

who are highly able, highly motivated to achieve and

competitively successful than for those less able, less

motivated to achieve, and less successful” (Horner,

1974, p. 109).
Therelationships betweenability and motive to avoid

success found by Horner (1968) in graduate women, may

have important implications for the understanding of

the phenomenon of underachievementingirls at school

who, as a result of their inability to reconcile their

need to attain academic recognition with the negative

attitudes to learning which prevail in their environment,

may be faced with a conflict which they are unable to

resolve, and consequently may not only express fear of

success, but also practice it.
Aninvestigation of a broader spectrum of negative

attitudes to success in terms of both developmental
effects in perceptions of success and cultural norms
was undertaken by Butler and Nisan (1975). Their
sample consisted of 391 subjects of both sexes of two
age groups (12 and 17), and twosocial strata (advantaged
and disadvantaged). Their findings for the high school
sample were similar to those found for undergraduates
by Horner(1968). 64%of the girls aged 17-18 expressed

fear of success imagery, as opposed to 10%of the boys.

As the girls were in fact academically successful and
on the verge of graduating from high schools of good
academic standing, the authors concluded that the

results indicated some conflict between their actual

success and their fear of success. Content analysis of

their responses suggested “that this fear derives from

perceived contradictions between the female role and

academic success” (p. 266).
Interestingly, the hypothesis that girls begin to exhibit

fear of success after the onset of adolescence, “when

the girl becomes more sensitized to the expectations

attached to the female role” (Butler & Nisan, 1975,

p. 267), was only supported for the advantaged girls

whereas the disadvantaged girls scored high on fear of

success even in the elementary school, suggesting that
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disadvantagedgirls may tend to accept their female role
at a muchearlier age.
Furthermore, considering that high scores of fear of

success were obtained from a sampleofgirls prior to
their being drafted into the armyin a state (Israel) which
professes to hold an ideology of equality between the
sexes, the authors concluded that their findings “seem
to suggest that an egalitarian ideology is no guarantee
that equality will actually be realized in the perceptions
of its members”(p. 267).

Similaly, in a British study of able children and
their farnilies, Hitchfield (1973) found that parents
revealed a tendency to underrate the abilities of their
bright girls. There is also evidence to Suggest that in
highly gifted elementary school girls whose parents
held sex stereotyped attitudes towardstheir daughters,
underachievement was also characterized by fear of
success (}3utler-Por, 1987). The gifted girl may be more
aware of the conflict’s sources and thus morefrustrated
in her inability to resolve it. This conflict can be most
detrimen“al in view of the findings that parents differ-
entiated in their perceptionsof their children’s abilities
between boys andgirls: whereas the accomplishmentsof
sons wer: attributed to ability, those of daughters were
attribute: to effort (Parson et al., 1982). Since it has
been argied that attribution to effort does not contribute
to a stable notion of one’s abilities (Freize et al., 1978)
and that stereotypic perceptions of differential abilities
and intetests are in evidence before children begin
school (Johnson & Lewman, 1990), care must be taken
to prevent sex stereotyped attitudes within the family
and in early childhood educational frameworksin order
to combz! the negative societal influences contributing
to the onset of underachievementin gifted girls.

Culturally Different Gifted Students

The consistent low numberofculturally different stu-
dents (i.e., minorities and poor) who have been iden-
tified as gifted and are participating in gifted programs
demonstrites that culturally diverse children are at risk
of becoming underachievers.
Karnes and Johnson (1991) maintain that Head Start

programs have “made great strides in improving and
expanding: services to average children and to the
10% of the Head Start population who are diagnosed
as handicapped. However, the children who remain
underserved, whoare not being stimulated or challenged
in ways that foster their full development are the
bright/gifted/talented—the top 10% or 20% enrolled
in Head ‘tart programs” (Karnes & Johnson, 1991,
p. 277). The problematic issuesof identification oftalent
in culturally different students discussed in the U.S.A.
National Report on Identification (Richert, Alvino, &
McDonnel, 1982) are relevantto the problem ofcultural
underachi: vement in most industrial countries. For
example, she report makesthe point that identification
practices tend to underrepresent the underachieving

minority gifted children, who rather than being inher-
ently disadvantaged, are put at a disadvantage when
measures of academic achievement are used exclusively
or are given significant weight in the identification
processes (Richert, 1985; Khatena, 1992).
Passow (1982) has argued that what is needed is:

“A real commitment on the part of educators and
society at large to the concept that talent is not the
prerogative of any racial or ethnic group, any social
class or any residential areas. It may lie untapped in
some situations under some conditions, but no popu-
lation has either a monopoly on or absence of talents”
(p. 31).
The literature and current research on intelligence and

the assessmentofintellectual Capacity indicate that the
intelligence test provides an incomplete view of abilities
(Sternberg, 1986; Treffinger & Renzulli, 1986); and
suggests that the searchfor the alleviation of the problem
of cultural underachievement should be directed to the
following areas.

CULTURAL VALUES AND SOCIALIZATION
PRACTICES

It is difficult, as Getzels (1969) has argued, to identify
high intellectual abilities in children who have been
socialized in cultures and subcultures whose values and
cognitive experiences differ from those of the dominant
culture. The pertinent question that should be raised is,
which of the socialization factors seem to contribute to
the onset of underachievement in differently cultured
children?
Passow (1982) identified three environmental factors

which contribute to cultural underachievement:
(1) Experiential deprivation;
(2) Limited language development; and
(3) Socioeconomicorracialisolation.
Socialization factors and cultural characteristics have

an important role in enhancing the child’s ability to
develop his potential. Frankenstein (1970, 1984) for
example, maintained that Middle Eastern disadvantaged
children are characterized by concrete dichotomized
associated and affective thinking. Since these charac-
terize their culture, he postulated that their parents
socialization patterns could not provide the learning
experiences that are conducive to developing abstract
andcritical thinking. He concludedthatsince the parents
are unable to assume the educative role of providers of
cognitive and social stimulus, teachers should fulfill this
role. Based on these principles, Frankenstein devised
Special programs designed to develop abstract and
cognitive abilities in culturally different children.

DIVERSIFICATION OF IDENTIFICATION CRITERIA

Current professional literature indicates that accurate
assessmentofabilities requires the collection and evalu-
ation of data from different sources (Frasier, 1991).
The need to expand the identification practices is
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of particular significance for the identification of tal-

ent in culturally different students, in view of the

recent research on intelligence and the assessment

of intellectual capacity, indicating that an intelligence

test provides an incomplete and narrow picture of

abilities (Gardner, 1983, Sternberg, 1986; Treffinger

& Renzulli, 1986). Studies conducted with children in

different cultures indicated the inappropriateness of the

conventionalintelligence measures of the identification

of high ability in differently cultured children in general

and for detecting underachievementin gifted differently

cultured children in particular. In a discussion based

on studies conducted with Inuit (Eskimo) children

Wilgosh et al. (1985, 1986, 1990), notes that even in the

preliminary screening of giftedness culturally different

children may be missedin that they may perform poorly

on the standardized IQ tests. And maybeidentified as

low-achievers becauseof similar inherent biases in favor

of the majority culture built into the content and norms

of standardized achievementtests. Similar findings were

reported by Adams and Wallace (1989) relating to the

identification and the developmentofpotential in Black

South African children.

It is important to emphasize that the criteria for iden-

tification oftalents in culturally different children should

include nontest data such as observations andindividual

reports (Khatena, 1992), and nonverbal creative meas-

ures (Torrance, 1974; Khatena & Torrance, 1990a, b).

In addition,identification should consider the impact of

cross-cultural experience and intercultural interaction

which have been foundto besignificant in contributing

to the development ofcreativeabilities in Arab children

in Israel (Mari, 1979).

SCHOOL RELATED FACTORS

The problem of detecting high potential in differently

cultured children has been shownto be affected by three

inter-related educational factors:
(1) absence of differentiation,
(2) labeling and low teacher expectations and
(3) incompatibility between learning experiences and

educational needs.
Often the educational programs aimed to enhance the

scholastic development of culturally different children

fail to differentiate among them and tend to perceive

them as a homogeneous population. This results in

stereotyping their characteristics, focusing only on the

variables in which they differ from those of the dominant

culture. Most programsare based on enrichmentfor the

entire differently cultured population in a class in order

to help them reach higher levels of cognitive thinking

(Passow, 1980).
While different countries recognized the need to

“bridge the educational gap” between the student popu-

lation of the culturally different and dominantcultures,

lack of a differentiated approach results in the need

to label them in order to implement the educational

policies adopted. However, studies indicate that the
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labeling processleads to lowering the expectations of the

teacher which lowers the child’s scholastic expectations,

a process which inevitably results in underachievement

(Rosenthal & Jacobson, 1968; Rutter et al., 1979;

Smilansky, 1981; Butler-Por, 1987, 1992).

Since often the programs are not designed to dis-

cover and develop potential, they are frequently not

appropriate for developing the abilities of the gifted

culturally different children who are considered as “the

most disadvantaged within this already disadvantaged

community” (Smilansky, 1981, p. 273).

A mostsignificant contribution to provide systematic

and appropriate educational experiences is provided

by Feurstein’s (1980) Instrumental learning program

which is a structured entity devised to help students

to develop the concepts and different styles of thinking

within the context of the different fields of knowledge.

This program constitutes an efficient diagnostic tool for

teachers capableof identifying difficulties and abilities,

thus contributing to the reduction of underachievement

amongdifferently cultured children.

Children with Learning Disabilities

Gifted students with physical or emotional disabilities

are often not identified as gifted since their learning

disabilities conceal their potential (Yewchuk & Bibby,

1989). Khatena (1992) suggests that the underachieve-

mentof gifted students with handicaps may be mistaken

for the performanceof less able students. In a review of

the needs of disabled gifted students Van Tassel-Baska

(1991) pointed to the need to developalternative identi-

fication methodsof the disabled potentially gifted since

the generalpractices of identification of gifted children

focusing on individual testing of various intellectual

variables are not appropriate. She maintains that “the

abilities profile of these individuals is atypical in respect

to strengths when compared to classic conceptions of

giftedness” (p. 246). A discrepant pattern of abilities

seems to characterize a learning disabled gifted child.

Dykstra (1990) arguesthat children with great academic

deficiencies in one area, mathematics or reading for

example, yet have strong intellectual functioning, are

able to compensate for their deficiencies and should

do well academically. However, he concludes that the

gifted disabled students at risk for underachievement

are the more prevalentcases of children who have high

intellectual functioning, specific academic deficit which

is coupled with an executive processing which negatively

affect their study habits and organizationalabilities.

An additional factor impeding the detection of

abilities in children with learning disabilities is the

uneven pattern of behavior which characterizes most

underachievers. The frustrationof their unfulfilled needs

may be expressed in withdrawal, lack of interest, or

disruptive and aggressive behavior.
Research suggests that children labeled as “under-

achievers” should be tested for learning disabilities
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(Hanford et al., 1987; Silverman, 1989). Teachers are
often not trained to identify some forms of learning
disabilities.
Emotional disabilities affect learning and can lead

to learning disabilities (Pringle, 1970; Whitmore, 1980;
Ford, 198). In their study of gifted high school
underachievers Raph et al. (1966) indicated that
underachievement resulting from learning disabilities
relates to context areas. When the underachievementis
severe in one area,it negatively affects other areas. The
researchers concludedthat different abilities are needed
for the mastery of different areas.
The need to identify and program for poten-

tially gifted handicapped children in order to prevent
underachie..ement is emphasized by the fact that very
few of thes: children are identified (Van Tassel-Baska,
1991; Khatena, 1992). Whitmore (1982) suggests that
both giftedness and learning disabilities are impeding
identificatio’ of children as gifted learning disabled.
It is important to identify underachievement in young
disabled gitted children (Whitmore, 1980; Karnes &
Johnson, 1:87; Suter & Wulf, 1987). Karnes (1974)
utilized multidimensional techniques and evaluation
data for preschool physically handicapped children for
the acceleration of promising young handicapped and
talented proiect.

Finally, one can readily agree with Van Tassel-Baska
(1991) that in order to develop the potential, and
thus preven! underachievementof gifted children with
learning disabilities, there is a need for collabora-
tion of all educational resources and services so as to
increase the knowledge of the problemsof potentially
gifted handi:appedchildren,raise their expectations and
Structure appropriate educational programscapable of
fulfilling their potential.

The Causes and Characteristics of
Underachievement

Underachievement has many causes which affect each
student differently. Though various characteristics are
associated with underachievements, the dynamic and
complex nature of the problem requires the understand-
ing of the different factors contributing to the gifted
students’ failure to attain the level of achievement that
they are capable of. Three main factors have been
associatedin. the literature with achievement:

(1) Homeandparentalvariables,
(2) Personality characteristics, and
(3) School related factors.
Home andi parental variables. The capacity to enjoy

learning and the motivation to invest effort in academic
workin orderto do as well as one is capable of, depends
greatly on the ability of parents and significant adults
to fulfil the child’s needs and of the home environment
to provide ‘ocialization experiences which reinforce
the satisfaction the child derives from his/her or her
accomplishm2nts (White, 1950).

Onthe basis of the developmental theories (Maslow,
1954; Piaget, 1958; Erikson, 1963; White, 1985), But-
ler-Por defined the following emotional, social, and
motivational needs which constitute prerequisites for
the development of intrinsic joy and motivation for
learning as follows (Butler-Por, 1987, p. 11).

Trust in others andself,
Initiative,
Autonomy,
Self confidence (White, 1985),
Curiosity (Vygotski, 1978; Lehwald, 1988),
Mastery and competencylearning (White, 1959),
Challenge and stimulus (Whitmore, 1980; Khatena,
1992),
Awareness and respect for individual differences
(Matyushkin, 1988),
Supportive home attitudes (Raph et al., 1966;
Gallagher, 1985; Butler- 1987).
Homefactors contributing to the onset ofunderachieve-

ment dependencysocialization patterns. Gifted children
thrive on self-directed and independent exploration.
Research has shown that very young gifted children’s
exploratory activities were most intense in children
whose parents encouraged independency (Lehwald,
1988). Gifted children are critical of excessive control.
Parents whofail to encourage and reward independent
behavior may produce immature and dependency
behavior responses in the child (Baumrind, 1967,
1972). While such behavior may have originated by
the desire to fulfil parental expectations, they could
lead to adopting a syndrome of behavior resulting in
underachievement. For example, child rearing practices
encouraging dependency are often accompanied by
parents accomplishing the child’s tasks before anyeffort
is exerted so that the child is not able to take initiative
and gain self-confidence (Rimm, 1986). The gifted child
may chooseto avoid the conflict stemming from the need
for self-initiated activities and the desire to comply with
parents wishes by concealing his abilities and becoming
an underachiever.
Inadequate modelfor identification. Identification and

modeling processes play an importantrole in the devel-
opmentof the child (Bandura, 1967). Identification with
a parent is an importantsource of security for the young
child. It also enables the child to “take on” the parent’s
competency and adequacy (Mussenetal., 1979). Since
the gifted child is often very perceptive andcritical,
parental identification is more likely to be problematic.
For example, the aforementioned discussion on therisk
factors for underachievers demonstrated that sex-typing
parental identification may lead to underachievement
(Rimm, 1986).

Parental expectations. Unrealistic parental expecta-
tions may contribute to the onset of underachievement
in the gifted children. When parents expectations are
too low, the student’s self perceptions may tend to
match that of her/his parents’, whereas, when parents’
expectations are too high, the pupil may feel that it
is useless to try to cope with demanding learning
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experiences since she/he will not be able to satisfy the

parents’ high expectations. The student’s fear of failure,

when persistent, is internalized, resulting in behavior

manifestations which hide high potential (Atkinson

and Raynor, 1974; Butler-Por, 1987).

Excessive parentalpressure. Constant pressure on chil-

dren to attain high achievements and speeding up chil-

dren’s developmentor thrusting them into an adultlike

world of rules and schedules too early, may have nega-

tives effects (Suransky, 1982). Parents behavior may be

the result of either both or one of the parents’ deep

frustration caused by their own feelings of inadequate

self realization. Their behavior in these circumstancesis

moredifficult to change (Raphetal., 1966).

Parental attitudes. Parents’ attitudes and educational

values play a significant role in shaping their child’s

attitudes to learning (Rimm, 1986). Parsonet al. (1982)

indicated that children are influenced more bytheir

parents’ beliefs about their abilities than by their own

past performance. Parents convey their perceptions of

their children’s abilities in various messages about the

importance of achievement oriented activities. When

parents attitudes are not consistentit is impossible for

their children to internalize achievementoriented value
and behavior. Whenparents express negative attitudes
to academic pursuits, their children have noincentive to
function according to their capabilities.
Homeclimate and support. A secure and emotion-

ally stable home is most important for the cognitive
developmentand functioning of the child. White (1985)
indicated that “a child who is comfortable with adults,

and who does not treat them primarily as fear objects
or purveyors of authority . . . has the expectation that
they are anxiousto help, that they are interested in what
he is doing and that they are more capable than himself
(p. 65). When the child is deprived of family support due
to a poorrelationship between parents and inadequate
homeinteractions, he is also unable to satisfy the needs,
discussed in the previous sections, which constitute the
prerequisites for enjoying learning. These factors may
have a detrimental effect on the development of the
personality variables which determinethe child’s ability
and motivation to do well in school.

Characteristics of Underachievers

An analysisof the literature concerned with the study of
characteristics of underachievers indicates that mainly
two aspects have been investigated: (1) the study of
specific personality variables and how they affect scho-
lastic underachievement, and (2) the study of behavioral
characteristics of underachievers.

Since underachieving students,like all students, differ

from each othernot only in their home background, but
also in their own way of coping with their problems,
one cannot expectall underachievers to have the same
characteristics. However, certain key personality and
behavioral characteristics have been associated in the
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literature with underachievement (Raph et al., 1966;

Whitmore, 1980, 1987; Rimm, 1986; Butler-Por, 1987;

Redding, 1990; Gallagher, 1991).

Personality Characteristics

Therelationship of certain family factors with the onset

of underachievement discussed in the previous section

suggests that certain family dynamics and socialization

patterns may have detrimental effects on the develop-

ment of the child’s personality. The following person-

ality characteristics have been identified by researchers

as affecting the scholastic achievements and motivation

of gifted underachievers.

SELF CONCEPT

DeLisle’s (1990) study of underachievinggifted students

suggests that underachievement in gifted students is

closely related to the developmentof the self-concept.

The self-concept of the student is shaped by all the

positive and negative messages received from mean-

ingful individuals in the student’s environment. Thus
the child perceives both his/her successes and failures
as they are perceived by parents and family. Research
has indicated that when the child internalizes mostly
negative responses from the people who are important
to him, the low self-concept which he or she acquires
provides no reason to believe that his or her efforts
would result in overcoming scholastic difficulties. The
low image may maskactual capabilities and eventually
leads to underachievement (Fink, 1962; Shaw & Alves,

1963; Raphet al., 1966; Gallagher, 1985).

In contrast to the findings of many studies that
low self-concept characterizes gifted underachievers,
Ziv’s (1977) study of highly gifted underachievers
in Israel found that when parents had high per-
ceptions of their child’s abilities but did not value
the school, the gifted underachieverstill had a high
self-concept.

LOCUS OF CONTROL

The personality variable of “Locus of Control” per-
ceived by Rotter (1954) as a motivational factor is of
particular relevance to understanding the behavior of
the underachiever. Gifted underachievers have been
described as students who blame others, or “bad luck”
for their school failures and feel that they cannot control
their school situation (Shaw & Black, 1960; Raph et
al., 1966; Whitmore, 1980; Butler-Por, 1987). Laffon
et al. (1989) report that gifted underachievers tend
to attribute their academic failures to external forces
outside themselves. Thefailure of gifted underachievers
to develop a sense of control andself-efficacy deprives
them of the intrinsic motivation to pursue their scholastic
goals (Bandura,1989).
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Need Achievement and Fear ofFailure

The need and motivation to attain high achievementsis
conveyed to the child by parents’ attitudes to achieve-
ments (M«:Clelland, 1958). However, when parents
manage tc convey the idea that failure should be
avoided, the child perceives that failure is a threat.
Fear of failure becomes dominant and conflicts with
the ability :nd need to achieve. The child often resolves
this conflic: by selecting tasks which are far too easy, Or
assignment: that are too difficult for most children and
thus failure to accomplish them does not constitute a
threat (Atk:nson & Raynor, 1974). When such behavior
persists it interferes with the students motivation to try
to cope with learning experiences which are appropriate
for their capabilities and may lead to underachievement
(Whitmore, 1987).

Need Affiliation

Underachie ving patterns of behavior in gifted students
can stem from unfulfilled social needs. In the process
of attempting to fulfill his social needs which are very
personally important, the gifted student adopts strate-
gies whichare of no help in securing friends (Schneider,
1977). A scudy of the personality characteristics of
highly gifted and average ability elementary school
students indicated that affiliation needs were most
prevalent in gifted underachievers (Butler-Por, 1987).
The emoticnal consuming process and the frustration
involved in attempts to meet social needs absorbs the
student’s mental energies, and may result in scholastic
underachievement.

Fear of Success

It has been shown previously that underachievement
may be the result of the student’s inability to fulfill
conflicting needs. Fear of success has been associated
with the an:bivalence of academic success in women
(Horner, 19158) and adolescent girls who begin to identify
with the traclitionalrole in society and perceive scholastic
success as threatening to their female status. Fear of
success was ilso found in youngerchildren of different
cultures in Israel (Butler & Nisan, 1975). Moreover,
there is evidence that in gifted girls whose parents
held antiacademic sex stereotyped attitudes toward
their daughters, fear of success appeared muchearlier
(Butler-Por, 1987). It is possible that the young gifted
girl is more aware of the conflict’s sources and thus more
frustrated with her inability to resolve it. It has been
demonstrated that parents differentiated their percep-
tions of thei! children’s abilities—the accomplishments
of their son: were attributed to ability, those of the
daughters were attributed to effort (Parson, 1982). It
is important to invest effort to prevent sex-stereotyped

attitudes within the family andin all educational frame-
works in order to combatthe negative societal influences
contributing to the onset of underachievementin gifted
girls.

Furthermore, the findings that fear of success was
also evident in culturally different boys suggests that
for the disadvantaged boy “there seems to be some
conflict in his own perceptions of success which is
seen as desirable but unattainable” (Butler & Nisan,
1975, p. 269). Since these attitudes resemble those
expressed by some underachievers (Raphetal., 1966).,
the relationship between fear of success and academic
underachievement maybea result of similar conflicts.

Behavioral Characteristics of Underachievers

Whitmore (1980) has comprised a check list of traits
which characterize gifted underachievers, suggesting
that if a student exhibits 10 of the characteristics,
further evaluation should be conducted to determine
whetherthe child is a gifted underachiever. The charac-
teristics identified include: daily work frequently poorly
done and incomplete; large gap between oral and
written work; superior understanding and retention
of concepts wheninterested; excellent general know-
ledge; highly imaginative and creative; poor test per-
formance, achieving at or below grade level expec-
tations in one or all the basic skills; persistent dis-
Satisfaction with work accomplished; avoiding trying
new activities to prevent imperfect performance; evi-
dencesself-criticism and perfectionism; showsinitiative
in pursuing self-selected assignments at home; has
a wide range of interests and special expertise; low
self-esteem and tendencies to withdraw or behaves
aggressively inthe classroom; showssensitivity in per-
ceptions of others and life in general; tends to set
unrealistic self-expectations; dislikes practice work, drill
or memorization; easily distracted; unable to focus
concentration and efforts on tasks; has poor attitudes
towards school;resists teacher efforts to motivate or
discipline behavior; has difficulty in peer relationships
(Whitmore, 1980).
Teachers of highly gifted underachievers who were

involved in an intervention program with their gifted
underachievers (Butler-Por, 1987) identified the fol-
lowing characteristics in their students, many of which
support Whitmore’sfindings: :
(1) Read extensively at home and in class, usu-

ally under the desk, but resent set reading assign-
ments;

(2) Possess a wide “store” of general knowledge, but
meager output in assignments and homework;

(3) Excellent oral expression, but poor written expres-
sion; 7

(4) Careless and inadequate execution of homework
and academic assignments;

(5) Great competence in areas they are interested in,
but no interest in school;
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(6) Avoidance behavior expressed in non partici-

pation in class, lack of initiative in undertaking new

assignments, and high rate of tardiness and absences

from school;

(7) Express dissatisfaction from self and their

achievements;

(8) Aggressive and disruptive behaviorin class, yet

very cooperative during individual meetings with the

teacher.
(9) Manipulative behavior;

(10) Poorsocial skills and peer relationships;

(11) Gifted underachieving girls characterized by

lower academic expectations and aspirations and high

fear of success.
In a study of learning characteristics of gifted high

school underachievers and achievers, Redding (1990)

found differences in learning styles when performance

of the two groups was compared on achievement sub-

tests requiring either analytical convergent or holistic

divergent cognitive processes. Thegifted underachievers

preferred and did better on holistic tasks and did not

do well on analytical tasks which involved detailed

computational or convergent problem solving cogni-

tive processing. On holistic tasks, such as reading

comprehension and vocabulary, gifted underachievers

were equal to achievers. The author concluded that

because underachievers may have learning styles and

study skills which hinder performance on regular school

tasks, but which may bebeneficial for tasks requiring

higher processes of thinking andcreativity, their actual

grades do notreflect their true potential. As Whitmore’s
(1980) study has shown specific factors within the
school situation contribute to gifted children becoming
underachievers, supporting Kowitz (1965) who argued
that the underachiever is often “a rebel against the
education regime, who has chosen a path of passive
nonresistance to instruction” (p. 473). The role of the
school in reinforcing or reducing underachievement in
gifted students is discussed below.

School Related Factors

Since underachievementis mainly manifested at school,
efforts to deal with the problem must consider school
factors. Moreover, as the schoolis the only place which
embraces nearly the whole student population,it also
has the greatest potential for deterring and prevent-
ing underachievement (Moulin, 1970). An important
longitudinal study has demonstrated that the school
plays a significant role in enhancing the motivating
for learning and the achievementsofits students, even
whentheyinitially have low academic achievements and
behavior problems (Rutter et al., 1979). The literature
suggests that three factors within the schoolsituation are
conducive to the onset of underachievement in gifted
students: (a) Curriculum and teaching methods, (b)
attitudinal factors, and (c) teacher variables (Freeman,
1985; Gallagher, 1985; Kellmer-Pringle, 1970; Raph et
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al., 1966; Rimm, 1990: Tannenbaum,1984; Whitmore,

1980; Butler-Por, 1987).

These three aspects are interdependent and relate

directly to the fulfillment of the gifted child’s needs.

When one considers the prerequisites for developing

motivation for learning in the home discussed previ-

ously, one can perceive the school has an important role

in fulfilling these needs within the learningsituation.

Curriculum and Teaching Methods

From an analysis of factors contributing to under-

achievement in gifted students, Zilli (1971) argues

that inappropriate curriculum content and teaching

methods which fail to maximize intellectual develop-

ment may result in underachievement. Gifted students

become frustrated with routine and repetitive skills

and curricula material that they have already mas-

tered. Students whofail to find stimulation in school

opt out of the learning situation, develop antischool

attitudes and prefer to stay at home. These aspects

were supported by a high proportion of absentee-

ism among gifted underachievers (Raph et al., 1966;

Whitmore, 1980). In a study of young elementary

school gifted underachievers Whitmore (1980) found

that the curriculum and the traditional teacher-centered

teaching methods do not take into account the fact

that gifted children possess much of the knowledge

taught in school and have expertise knowledge in

additional areas that they are of interest to them. In

addition, they understand complex concepts and are

capable of formulating hypotheses. Since these abilities

are not utilized in the traditional classroom situation,

boredom andlack of motivation for learning soonsetsin.

Whitmore concludesthat these factors were responsible

for much of the underachievementofthe gifted students

in her study. Similar findings were reported for older

gifted underachieving students (Butler-Por, 1987).

Attitudinal Factors

The findings of studies concerned with schoolattitudes
indicated that underachievers generally express negative
attitudes to school (Frankel, 1960; Tannenbaum,1962,
1983; Raph et al., 1966, Rimm, 1990). Though it
is not possible to determine whether the negative
attitudes to school are the cause of poor academic
performanceor are the outcomeof the underachiever’s
school experience, the literature indicates that poor
attitudes to school of the gifted underachiever are
affected by parental attitudes, peer attitudes and the
failure of the school to stimulate the gifted student by
providing relevant learning experiences and appropriate
teaching methods.

In a comparative study of gifted and average
ability underachievers, Ziv (1977) found that gifted



underachievers invested more effort in nonschool
activities. He concluded that negative parentalattitudes
toward the school as an educational institution were
related to the underachievementof gifted students and
that the negative attitudes of the gifted underachievers
and their parents to school may have developed as a
result of disappointment from the school which failed
to cater to their educational needs.
The relationship between attitudinal factors and

academic p<rformance assumes increasing importance
during adolescence. Research findings have indicated
(Coleman, 1965; Tannenbaum, 1962, 1983) that since
peer identi/ication and acceptance constitute central
motivesattlie secondary schoollevel, negative attitudes
towards school and academic achievements contribute
to scholastic underachievement. Otherstudies indicated
that commitment to academic success was perceived as
a social hancicap particularly by female students of high
potential (Hutler & Nisan, 1975; Butler-Por, 1987).
Rimm (1990!) suggests that anti-intellectual attitudes
in the schocl atmosphere that sets high priorities for
sport or social status rather than high intellectual
attainment, as well as antigifted attitudes, constitute
high risk school environments for adopting academic
underachiev::ment.

Teacher Variables

In addition tv the factors discussed above,the literature
suggests thal teachers may convey values and expec-
tations which antagonize and alienate gifted students
and contribute to adopting underachieving behavior.
Thomas(19%'3) indicated that the conformity demanded
by many teavhers leads gifted students to adhere to the
academic expectations of teachers which may be well
below the Isvels of achievement of which they are
-apable. Thus, the teacher inadvertently becomesinstru-
nental in the student’s underachievement. Hudson
(1966) founc that teachers’ demands to conform to
heir expectationsare particularly repugnantfor creating
zifted students who may consequently lack the interest
and motivation to invest effort in their learning in
order to reach the academic achievement of which
hey are capable. The risk of underachievement for
reative gifted pupils is emphasized by various research-
rs (Torrance, 1972; Davis & Rimm, 1985; Butler-Por,
987; Kyung-Won & Feldhusen, 1990; Khatena, 1992).
The failure to set appropriate educational goals and

xpectations for gifted pupils is due to the failure of
eachers to recognize their high abilities. Demos and
Miosaka (19/2) found that underachievement began
o take root as a result of the teacher’s inability to
Stimate the student’s high abilities. These findings
vere support2d by various other researchers (Getzles
< Jackson, 1962; Kellmer-Pringle, 1970; Tempest, 1974;
Vhitmore, 1980; Butler-Por, 1987). The failure of
eachers to id 2ntify the gifted student may explain their
ailure to recognize the gifted underachiever. Thus the

Underachieving Gifted Students

gifted underachievers are deprived of the educational
experiences, the reinforcement and feedback, the help
and encouragement which are essential in bringing
about the change and improvementin their scholastic
situation (Raphet al., 1966; Whitmore, 1980; Patrick,
1990; DeLisle, 1990). |
Academic underachievement is clearly a complex

problem caused by a variety of factors which may
affect each gifted student differently. Furthermore,
there is evidence that failure to detect and treat the
problem may have lasting deleterious effects. What
can be done to help underachievers? The following
section will discuss the methods that have beenutilized
to help underachievers to overcometheirdifficulties and
improve their academic achievements.

Intervention Treatment of Academic
Underachievement

This section will be devoted to the consideration of some
of the approaches used for the purpose ofalleviation
of the behavioral and scholastic problems of gifted
underachievers. A survey of the literature concerned
with the treatment of underachievementindicates that
two majorstrategies have beenutilized: (1) Counseling
and (2) school centered intervention

Counseling

Since underachievement is often associated with the
home dynamics, counseling is sometimes conducted in a
groupsituation involving the underachiever andhis par-
ents. Though this method can result in improved com-
munication and acceptance within the family (Perkins
& Wicas, 1963), it is not alwayseffective for improving
school achievement (Davis & Rimm, 1985). Effective
counseling should involve the teacher. Rimm (1986)
advocates a trifocal model to cure underachievement
involving the underachiever, the parents and the teach-
er—all concentrating on the central problem of the
underachiever. Butler-Por has identified three catego-
ries, each characterized by one of the following central
traits:

(1) Dependent conformers and nonconformers;
(2) Dominant conformers;
(3) Dominant nonconformers.
Group counseling has been used to improvepeerrela-

tions and motivation to overcome behavior and achieve-
ment problems. While counseling sessions sometimes
resulted in improvedsocial relations, the process mainly
broughtoutinto the open individual emotional problems
which students were not capable of resolving (Baymur
& Patterson, 1965). However, when group treatment
focused on specific academic goals, some improvement
in scholastic achievements occurred. For example, in a
study which expected each group member to assume
responsibility for his or her behavior and schoolwork,
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positive changes were reported (McHolland, 1971).

While these methods can be effective for a short

duration with secondary school gifted underachievers,

youngerstudents need the teacher’s help in setting goals

and providing on-going reinforcement and approval

(Whitmore, 1980). Furthermore, since underachievers

not only differ in their problems but also vary in

their coping activities, individual counseling focusing

on specific problems, should be moreeffective in helping

the underachiever student to understand the connection

between feelings of frustration, behavior problems,

and school performance (Zilli, 1971; Whitmore, 1980;

Gallagher, 1985). It is important that the classroom

teacher be consulted so that the counselor’s work can

be extended by the teacher, reinforcing the student's

accomplishments and encouragingfurther efforts.

School Centered Intervention

The limited success which has been achieved by

counseling methods in improving the academic achieve-

ments of underachievers (Gallagher, 1985) suggests that

intervention should relate to the learning situation in

school. Educational intervention has mainly involved

modification in classroom organization, the curriculum

and teaching methods and remedial instruction in

specific areas.
One of the most important attempts to cure under-

achievement by changing the classroom structure and

modifying the curriculum was investigated by Raph,

Goldberg, and Passow (1966). The program was con-
ducted at a New YorkCity high school for the duration
of three years and consisted of three educationalstrate-
gies, initiated in a sequence: (a) homogeneousgrouping
tutored by a specially selected teacher; (b) curriculum
and teaching methods modifications; and (c) teacher
tutoring.
The first intervention strategy groupedall identified

tenth-grade underachievers for the purpose of daily
sessions of 2 hours with a specially selected teacher.
The first period was devoted to educational aspects,

the second one was utilized for teaching study skills.
At the end of the year this group showed greater
improvements in behavior and scholastic achievements

than underachieversin the control group which received

no treatment. However, when the supportive provisions

and teacher were changedin the following year, the pro-

gress was not sustained. The secondstrategy provided

a special program in geometry, on the assumption that

if underachievers experience success in a field in which

they had previously failed, they would improve theirper-

formance in other subjects. While all students showed

interest in learning topics that were not an integral part

of the curriculum, their general school achievements,at

the end of the semester did not improve.
Thethird strategy utilized the teacher in the combined

role of tutor in needed learning skills and individ-

ual counselor. In evaluating the three methods the
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researchers concluded that while the study provided

important insights of the problems of underachievers

and the significant role of teacher commitment, it also

indicated that intervention initiated at the senior high

school level showedlittle promise of success since, for

many of the students, underachievement had become

too deeply rooted to be changed.
A different method for intervention at the secondary

schoollevel integrating gifted underachievers withgifted

achievers in a Canadian high school was reported by

Christopher (1989). The program based on positive

peer models provided learning skill development,

remediation, curriculum enrichment and supportive

counseling.
The needto identify gifted underachievers andinitiate

intervention at the elementary school stage was demon-

strated by Whitmore (1980). The intervention program

was conducted in a school in California as part of the

Cupertino Extended Learning Program. As systematic

identification progressed, it became evident that a

proportion ofgifted children were notidentified by their

teachers, who advocated that they should be keptin the

same grade for an additional year since they had emo-

tional problems. Subsequently an intervention program

was designed. Gifted underachievers were placed in a

special class which aimed to develop them emotionally
and cognitively, creating an educational environment

which produced opportunities for improving learning
habits andskills, utilizing an imaginative curriculum and
teaching methods, and emphasizing:

(1) A classroom climate without threat of failure,
encouraging freedom of expression;

(2) child centered approach;
(3) good teacher—pupil relationships; and
(4) support of peer group.
The evaluation of the program indicated that under-

achievers improved their self-concept and sense of
control, school attendance, work habits, realistic goal
setting, self-evaluation, school achievements, and social

behavior.
The intervention programs discussed above, makeit

clear that the role of the teacher as a change agent in
reversing underachievementis most important. In order
to fulfil this role the teacher needs to understand the
nature of underachievement and the specific problems
of the individual underachieving gifted student.

In the light of the individual nature of underachieve-

ment Butler-Por (1987) investigated an intervention
program which involved 72 highly gifted and aver-

age ability underachieving elementary schoolstudents,

based on the individual approach of Glasser’s Theory

of Reality Therapy (Glasser, 1965). Glasser maintains

that significant improvement can only be achieved

when both the student and the teacher are involved

in planning the process of change and undertaking

personal responsibility for bringing about the desired

changes.
The intervention was based on the following

sequence:
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(1) The teacher wasprovided with a diagnostic profile
of each underachieving student in order to facilitate
understanding and acceptanceofthe student and enable
the teacher to recognize the need for change;

(2) A preliminary meeting between the student and
the teacher in which the need for change was recog-
nized and joint responsibility for effecting change was
accepted. ]During this meeting those intentions were
operationalized in the form of a contract by which
the pupil set tasks for the coming week in learning,
social or behavior domains and chose those “rewards”
in terms of teacher’s help or preferred assignments and
responsibilities, which served as reinforcers.

(3) Subsi:quent weekly meetings were devoted to
evaluation and reinforcement of tasks accepted the
previous week andto setting new tasks and “rewards”
for the coming week.

(4) A finz.| meeting was held in which the teacher and
the student evaluated the success of their joint efforts
and agreed that progress could be maintained without
further structured individual meetings.

Thus,the student accepted responsibility for maintain-
ing progress, while the teacher accepted responsibility
for encouraging the progress within the class. The
findings of the study indicated that most underachievers
improvedsiynificantly in their academic achievements
and social tzhavior as well as on some ofthe psycho-
logical varia'sles. In addition, the increased confidence
in their abilities increased the recognition that learning
could be satisfying, and enabled these students to
develop intrinsic motivation for learning which was
expressed in their choice of “rewards” and in their
scholastic behaviorin class.

Furthermore, findings indicated considerable improve-
ment in the teachers’ attitudes towards their gifted
underachiev«-rs and in the positive environmentthatthey
created in cliiss. This aspect was supported by DeLisle
(1990) who tnaintained that teachers whoare effective
in reversing underachievement recognize the student’s
weaknessesand strengths as well as social emotional and
intellectual needs that should be catered for in a “safe”
environment. in which mistakes are considered to be an
integral aspect of the learning process both for students
and the teacl:er.

It is important to emphasize, as Raph et al. found,
that for sone gifted students underachievement has
pecome “a way of life.” In order to help them to break
he cycle of failure, teachers must recognize that the
srocess of intervention requires time and perseverance.
it has to be systematic and goals and assignments
should be specific thus enabling the student to receive
imple feedback of his/her ability to accomplish them
successfully.
To concluce, this article has discussed the complex

actors which contribute to the onset of underachieve-
nent in gifte1 students and the means by which their
roblems ma’ be dealt with. However, the consideration
f the differeit aspects emphasized the need for further
esearch in th: unresolved andserious problems relating

to gifted students at risk of underachievement particu-
larly the identification and developmentof potentialin
culturally different, female and disabled gifted student
population.

Finally, in spite of growing awareness that poten-
tial lies untapped in different cultures and all class-
room situations, Gallagher (1990) pertinently argues
that “recent policy actions taken by many states have
combined to almost define gifted underachievement
out of existence. The requirement that students must
evidence gifted performance in order to qualify for
gifted programs would seem to defeat some of our
key objectives to enhance the performance of those
students whopossessgreattalent, but little motivation”
(pp. 223-224).

In order to combat such tendenciesit is important to
increase public and professional recognition that unreal-
ized potential is damaging both to the individual and
to society. Furthermore, teacher education institutions
must become committed to fulfil a significant role in
preparing educators and studentteachers to identify and
develop the abilities of children and to work effectively
towards reducing academic underachievementin general
and amonggifted studentsin particular.
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Parents and Families in Nurturing Giftedness and Talent
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Introduction

Families vary greatly in composition—from isolated
one-parent units in big cities, to large families which
are well integrated within a local community; from
African families where children are cared for by several
“mothers”to large polygamousfamilies where the father
is shared, as well as residential homes for children
without parents. The effects of the family touch all
areas of life, such as how people can spend their
time, how -nuch they feel in control of their lives,
and how children are encouraged to behave.It is not
an easy matter to separate the effects of interactions
between children and their parents from those with
the wider culture, because each family provides its
own uniquemini-culture, “translated” and adapted from
that of the greater society. This special context not only
provides a guide for the children’s development, but
also largely defines the opportunities in which all the
family members can exercise their abilities. As far as we
know, human parentingis not driven byinstincts; every
individual mother and father decides what to do, based
on their ownculture, experience, and hopes.
Due to its mediating role in a culture, the family

“belief system,” or what is taken as “common sense”
in one home, may bear little relevance to what is
taken equally for granted by a neighbor. In his studies
of creative people, David Perkins (1981) found that
they were able to produce great works, not solely
as a result of their talent, but as a function of their
values and |»eliefs, demonstrated individually in terms
of originality, knowing, and independence. Reuven
Feuerstein (1990), using the Vygotskian theory of the
family’s mecliating role, described it as crucial to the
promotion of giftedness. However, because there is
still so littl: reliability in predicting that particular
children, ev:‘n in the most ideal circumstances, will be
gifted adults, one could argue that it is only a belief
system that the relative numberof gifted children could
be increased with the right nurturing.
The cultural idea that widespread individual excel-

lence should be promoted is a relatively recent phe-
nomenon, and is not yet prevalent world-wide. It
came out of Germany in the late nineteenth cen-
tury as part of the Protestant renaissance, a change

brilliantly described by the philosopher Isaiah Berlin
(1991):

It took the form of the glorification of the individual,
the national and the historical, against the universal
and the timeless; of the exaltation of genius, of the
unaccountable, of the leap of the spirit that defies
all rules and conventions, of the worship of the
individual hero, the giant above and beyond the
law, and an assault upon the great impersonal order
with its unbreakable laws, andits clear assignment of
its own place to every human function and group and
class and purpose, which had been characteristic of
the classical tradition, and had entered deeply into
the texture of the western world, both ecclesiastical
and secular.

Individual Differences Within Families

Moststudies of the effects of the social environment on
children’s development examine wide factors that are
supposedly similar forall the siblings in the family; these
include the impact of social class, marital conflict, or
pressure to perform. But a child is neither a passive
nor an unbiased recipient. The rapidly growingfield of
behavioral genetics, which spans molecular biology and
the social sciences,is offering a new view of environmen-
tal mechanisms in human development (Plomin, 1990).
There are indications that the most influential environ-
mental factors may be those which are different for
siblings in the same family. These are termed non-shared
environmental effects, and might, for example, include
variations in how eachchild is differently treated by the
Same parent, peer relationships, school treatment, and
when they are older, differences in their marital and
occupational experiences.

Additionally, siblings may differ in the quality of
the intrauterine environment, or in pre- or postnatal
exposure to such biological environmental circum-
stances. Thus, there may be social or biological
mechanisms which increase the differences between
experiences which siblings have in the same family.
Research in child development, such as _that by
Freeman (1983), shows the effects of significant but
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not exclusively genetic factors. This pointed out that
due to differences in their home environments, gifted
children—whoscored in the top 1% on the (relatively
culture-free) Raven’s Matrices test of intelligence,
sometimes scored at a very much lower level on
the Stanford-Binet test (contaminated by learning)
when their environmental support was poor. It was
concluded that genetic and environmental influences
on IQ are unlikely to be in the same proportion for
all children, but are instead a “sliding scale,” which is

not equal across the spectrum of ability: the brightest

children are relatively more able to extract benefit from

whatever environmenttheyare in, and so do even better
on most tests of achievement, such as of IQ.

The contentious area of the relative proportions of

genetic and environmental influences on IQ scores

has been considerably researched during the last half

century, notably among populations of twins. Con-

cordances are generally higher in monozygotic than

in dizygotic twins, with closer correlations between

biological than between adoptedrelatives. Whilst deci-

phering the relationships of the influencing factors

still involves considerable dispute, twin studies have

provided powerful evidence for the strong and inde-

pendentrole of the genes, notably onintelligence. The

Minnesota study, begun in 1979, is by far the largest of

these, having now enrolled 105 sets of both identical

and nonidentical twins from around the world; and

has achieved wide publicity because of the striking

similarities observed in reunited twins. The findings

indicate that about 70% of the IQ is accounted for

by genes—the strongest correlation found for any char-

acteristic. Genetic influences also appear to account
for about 50% of personality differences, and about
40% of differences in personal interests. Environment,

which these researchers recognize may not be shared
by children from the same family, accounts for the
other differences. They conclude that a child’slife-long

personality and behavior are largely established at

conception, although parents can influence the devel-
opmentof traits (Bouchard, Lykken, McGue,Segal, &
Tellegan, 1990).

Evidence for the effects of genetic influences on IQ
scores has been found in problemsof vision (Williams,

Sanderson, Share, & Siva, 1988). Eleven-year-olds with

refractive errors were comparedwith a normal groupfor

IO and reading levels, and found to have significantly

better verbal and performanceIQs; it was concludedthat

the differences were not explicable by circumstance. In

a much bigger study, IQ scores and educationallevels

were compared for 5943 myopic and 9891 nonmyopic

18-year-old men who were being drafted for military

service in Denmark (Teasdale, Fuchs, & Goldschmidt,

1988). The men with any degree of short-sight had

significantly higher test scores (about 7 IQ points) and

educational levels than all the others. One explanation

is that this could be due to them having had to peer

more closely for reading, which would increase their

concentration.
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There is also support for this view in the development
of giftedness from The study of mathematically preco-
cious youth (Benbow, 1987). Extreme mathematical
reasoning ability—acritical component of mathematical
talent—wasconsidered to havesix biological correlates:
“left-handedness, allergies, myopia, and gender (i.e.
being male), and possibly hormonesandbi-hemispheric
representation of cognitive functions.” Extremely high
verbal reasoning was reported to share these same
biological correlates, except for gender. Further support
comes from a Czech follow-up study on highintelligence
in both monozygotic and dizygotic twins, which found
that high intelligence was influenced much morebyher-
editary than by exogenousfactors, and that intellectual
level varied during children’s developmentto adulthood
(Drabkova, 1990).

In orderto study family interaction effects on different
siblings in a family, it would be necessary to define the

individual difference between the siblings (in families

of at least two siblings) and the relationship of these

differences to simple family structural variables. Only

then would it be possible to distinguish the environ-

mental variables which are likely to be important in

developmental differences. These could be relationships

with the parents, as in the study which showed consid-

erable consistency in parents’ differential treatment of
their children (Abramovitch, Pepler, & Corter, 1982).
There are also the differences in the way siblings see
themselves as being treated by the family, and peer
group relationships can also be different for children in
the same family (Csikszentmihalyi & Larson, 1984).
To some extent, these differences are attributable to

recognized variables such as birth order, age spacing,
and gender. Speed of reaction may also be an innate
ability which showsitself in many facets of behavior that
can affect relationships, etc., and which are regarded as
an importantif notvital aspect ofintelligence (Eysenck,
1985). There has also been considerable evidence of the
ability of even young children to shape the interactions
with their families (Lerner & Spanier, 1978); Scarr
and McCartney have suggested that to some extent,
people maketheir own environments (1983). Long-term
research (Reiss, Plomin, & Hetherington, 1991) has
shown that children may identify with one parent and
strive to follow the path of that example, differentiating
themselves from the other siblings, and so accentuating
different parent-child relationships.

Studies in various parts of the world have con-
cluded that better nutrition leads to an improvement

in children’s IQ scores, correlated with increases in

their head size and height (Lynn, 1989). Clearly, the

better-nourished child will function more effectively at

a biological level, and this can be expected to support

a higher level of mental functioning; it could make the

difference as to whetheror notgiftedness will develop in

bad circumstances. This effect is recognized for instance

in Brazil and someareas of the U.S.A., where feeding

very poor children is an important part of schoollife;

indeed, somechildren’s motivation is to come to school
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to eat. However, other aspects remain contentious, such
as the effect of breast milk as distinct from cow’s milk
on premature infants, which was originally considered
to increas.2 IQ, although the most recent findings indi-
cate that it is not the constitution of the milk, but
rather the socio-emotional act of breast-feeding which
provided the benefits (Doyle, Rickards, Kelly, Ford, &
Callahan, 1992). In Britain, thereis still much scientific
dispute as to whether or not vitamin supplements can
improve the IQsof well fed-children (Benton & Roberts,
1988). Ex>erimental and control groupsof children were
asked to take tablets daily, some being placebos and
others containing vitamin and mineral supplements;
the researchers used a double-blind approach, so that
neither thy nor the children knew whotook what. After
eight months, no change wasfoundin the children taking
the placebo, but those who had taken the supplements
had increzsed their non-verbalintelligence by 9 points.

Dueto the fact that each child’s situation is different,
both in genetic potential and in the way each one
reacts to their different experiences, none can be made
to perform better than their inheritance will allow.
Although under-achievement is always possible, out-
Standing ir dividuals do appear unexpectedly in families
of low culturallevel. It will probably never be possible
to predict such spontaneous changesin family patterns,
because thdeciding conditions are extremely complex;
for example, one outof everyfive children carries a new
gene mutation inherited from oneof the parents.

Detailed studies of gifted children as they grow
up at horne are rare. In America, Feldman (with
Goldsmith 1986) spent ten years following-up just 6
young boy:, described as prodigies; he used a term from
biology, “:race elements,” to describe unrecognized
events which are vital for gifted development. In a
historical case-study of outstanding individuals such
as Darwin and Piaget, Gruber (1981) saw a similar
combination, and referred to such creative achievers
as people in “networks of enterprise,” i.e., they have
many things going on at the same time. In a four-year
research project, Benjamin Bloom andhis team (1985)
looked back at the lives of 120 young men and women
whohadreached world-class levels of accomplishment.
The subjec's told them that no matter whattheirinitial
gifts, those high levels of achievement were due toa long
and intensive process of encouragement and teaching,
usually co:abined with long hours of practice under
parents whdrove them hard. Although several crucial
factors which appeared to help the potentially gifted to
achieve highly have emerged from such studies, we do
not know whatthe effect of similar parenting behavior
would have been on otherchildren, as there were neither
comparison groups of families, nor any more intimate
view of thei+ lives—in fact, most of the Bloom interviews
seem to have been done by telephone.

Discovering exactly how different kinds of influences
are received by different kinds of children is also
extremely clifficult. Parental divorce, for example, might
either cause a temporaryhalt to a child’s developmentor

havelife-long effects. Although the potential for talent
may be present at birth, for most children it will not
“automatically” emerge over the course of time, unless
the right conditions are present. Furthermore, without
an eagerness to learn, children of high potential will
not put in the thousands of hours of work that are
needed to developtheir talent to a level of recognizable
achievement(Elshout, 1993).

All mental abilities, such as thinking, although
dependent on maturation of the nervous system, also
need teaching; in this, they are unlike others, such as
posture or sphincter control, which simply “unfold.”
The greatest interference with normal maturation is
probably caused by starvation which, whilst preventing
bodily growth, also prevents intellectual development.
Both the duration of starvation and the child’s stage of
developmentwhile this is taking placeaffect the eventual
outcome. Interferences in nervous maturation mayalso
be caused by genetic disorders, poisons, diseases, or
physical injury. Because both mental and physical
growth are adversely affected by poverty,it is vitally
important to remedy its effects as early as possible in a
child’s life. Extreme rates of maturation, whetherfast or
slow, are alwaysdifficult for a child, though theeffects
are considerably cushioned by the support of a loving
and secure family relationship.
American research has found that measurements of

certain aspects of learning in the first three years of
life provide reliable indicators of life-long attributes,
such as advanced physical control, which can predict
gymnastic talent (Lewis & Louis, 1991). The strongest
early indicator, which can be traced from the age of three
months,is verbal ability, but spatial and nonverbalsigns
are also valuable indications for future talents. These
researchers found that the greatest overall intellectual
Stability was at the extremes of the IQ range—both
gifted and low—andsuggestthatthis intellectual devel-
opmentis qualitatively different from that of individuals
with more average scores. Indeed, the parents of the
exceptionally high IQ children in the follow-up study
by Freeman (1991a, and see below), compared with
those of more average IQ children, reported very
early signs of exceptional concentration, memory, and
talking. Clearly, early infancy is the time when family
sensitivities and influences are the most vital means of
developing potential giftedness.

Children in very poor circumstances may need more
than their families to help them reach a high level
of functioning, however. In a longitudinal study of a
group whoselife circumstances were traumatic, Werner
and Smith (1992) coined the term “resilient” chil-
dren for those who managed to come through it to
a happy and competent adulthood, compared with
their age-mates who went onto sustained emotional
problems. An important feature which distinguished
these successful children was that they were “engag-
ing”—able to commandthe attention of adults in their
lives, especially someone outside the immediate family
circle. Both Feldman and Bloom’s studies described the
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same phenomenon in the developmentof talent. But

in addition, the cluster of protective characteristics

found by Werner and Smith included above-average

intelligence, robustness, and sociability, together with an

external support system of responsive schools, religion,

and youth groups.

Direct Family and Parental Influences

The earliest education is based on human communica-

tion of all kinds; the right experiences during thefirst

two years, especially speaking andlistening, are crucial

to the developmentof high-level abilities. There is no

lack of evidence that children’s eventual intellectual

development and outlook are dependent on thestyle

which parentsusein caring for them; from the beginning,

the development of the urge to learn is tempered by

opportunity. The perceptual responses of even tiny

babies to shapes and noises can berelated to the type

of care they receive, which in turn reflects the care

which their mothers were given themselves as children

and are nowpassing on to their own. Harlow’s (1958)

observations of monkeys were the basis for work which

showed how both animal and human behaviorpatterns

are learned and transmitted over generations. But of

course, the baby’s individual responses are important.

For example, girl babies seem to have more sensitive

skins than boy babies, responding more positively to

stroking, which reinforces the parent’s pleasure in doing

this, so that baby girls may receive more soothing

attention of this kind; similarly, heavy babies often

respond less quickly than thin ones, which mustaffect

parental responses to them, and they seem to continue

in this way as children.
All long-term studies on the developmentof talent

have shown the cumulative effects of family attitudes

(e.g., Bloom, 1985; Freeman, 1991a; Heller, 1991).

In general, as children get older, there is a widening

gap in averageintelligence scores between those from

differently supportive homes (Mascie-Taylor, 1989). A

child’s capacity to do wellin life is heavily dependent on

encouragement from parents, as well as on the type of

homeand neighborhood,and on the academic record of

the school.

The Use ofLanguage

Advanced language is probably the first thing to look

for in assessing a potentially high intellectual level; it

has an enduring quality and underpins manyother later

competencies, including mathematics. Recent evidence

is showing that infants are able to manipulate language

correctly, both in its comprehension andits production,

earlier than had previously been thought. In intellectu-

ally gifted children, this is followed by the high-level

cognitive ability to reflect upon and control language
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using metalinguistic abilities—a reflective attitude to
the comprehension and production of oral and written
language—whichis different from ordinary verbal com-
munication, (Gombert, 1992).

In a summaryof research on very early verbal ability
and its outcomes, Fowler (1990) concluded that an
advancedlevel of language in infants dependsheavily on
stimulation and practice from adults, such as being read
to and talked with from the time of birth. Lookingat the
early lives of recognized gifted adults, he found that they
had enjoyed an enormous amountof verbalstimulation,

both spoken andwritten. Radford, too, in his survey of

exceptional early achievers, found that although some

appeared to come from homes of low socio-economic

status, these homes wereall lively, stimulating, and

often highly verbal ones (Radford, 1990). Howard

Gruber (1989) uses his “evolving systems approach”

to explain high level creative work; this is a complex

process in which the artist shows purpose, chance and

insight, all of which are dependent on circumstances.

In very poor countries, literacy is often the key to

the promotion of giftedness. Having

a

literate family

both improves a child’s chances of going to school,

and encourages familiarity with the written word. But

it can be unfortunate that education is identified with

status, self-esteem, and empowerment, becausenotall

members of the family are seen as having the same

needs or rights. For example, where womens’ lives are

restricted to the home, they may be deniedliteracy;

spoken communication is thought to be enough for
them, all other communications with the wider (male)
society being filtered through to them by their male
relatives—in Bangladesh, only one in five women can
read. But literacy for women has proven value: in an
area of high illiteracy, where one group of mothers
were taught to read and a control group wasnot,it was
found that womenwith evena little education produced
healthier and cognitively brighter children (Hundeide,
1991). Yet in societies which are repressive to women,
theyaretheleast likely to be educated. Such information

suggests that the education of poor females should take

precedence over that of poor males, certainly if the
potentially brightest children are to emerge.

In his “socio-historical” approach, the Russian psy-
chologist Vigotsky described every child as capable of

taking on “ready made”parcels of culture as tools of

thought, part of the cultural birthright (see Wertsch,

1990). He regarded speech as the most important

mediator of developmental change. Successful teaching

or mediation for learning enables children to experience

a sense of mastery, so that they feel they have some

control over the learning situation, rather than simply

accepting information.
The parents are cognitive mediators with a special

relationship. Oneparticular aspect is the ability each of

the participants hasto interpret feedback from the other

instantly, so that the necessary corrections can be made

to keep the interaction moving in the desired direction.

The dialogues of mothers and children are particularly
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Maria Montessori designed a system of early child-
hood education using the similar idea of “prime devel-
opmental times” (Montessori, 1964). She wrote that
should those special times be used well, then good
learning will happen, but if not, the moment may pass
and the child may not havethe chance again. Tinbergen
showed that an infant duck’s attachmentto its mother
had to be madeat a critical time, while the same was
shown by experimental work with baby monkeys and
different kinds of substitute mothers (Harlow & Harlow,
1965). Intellectual progressis “at risk” between 7 and 36
months, because that is a period which is particularly
sensitive to lack of good stimuli. In the United States,
Burton White concluded that probably not more than
onein ten childrengetsufficient educational input atthat
time for the fulfillment of their potential (White, 1985).

It may be that some stages of development may be
critical but others merely sensitive, as when a child is
rather more opento learning. Precise information on the
effects of differing amounts of deprivation at these times
is lacking, however. Finding that children were more
receptive to color, shape, sound, and texture between 2
to 6 years than at other times, Montessori believed that
if a child is taught somethingtoo early, this may result in
a dislike for it; too late, and the child may have already
havelost interest.

Imitation

The ability to imitate is extremely important in learning,
and without it, the gifted would not reach their full
potential. So fundamental and universal is this human
ability that its absence in newbornsis a sign of retar-
dation. It is the way children learn in a nonliterate
society, success being followed by the rewards of praise
and further responsibility from older people.

Imitation is not only a meansof learning; it is also an
emotional bonding process which begins from thefirst
day of life, with the two-way imitative “conversations,”

which mothers and babies enjoy. Mothers introduce
their babies into their culture, such as one would
do for a verbally helpless foreigner, establishing a
“dialogue” with him. To do this, she is sensitive to
what her baby initiates, as well as suggesting and
demandingcertain behaviors from him. She encourages
the activities of which she approves and discourages
those she considers inappropriate, trying to extend the
baby’s grasp of what is appropriate by being sensitive to
signs, which she can reinforce, that he is understanding
what is wanted of him. It is not just physical behavior
that she is molding, but a conceptual learning system.
The mother—baby dialogue is most certainly a two-way
process, its success depending on the sensitivity and
tolerance of both parties. The normal child becomes
a novice version of the adults in his family, while the
mother, by putting into action her assumption that the
child is creatively intelligent, acts as a skilled applied
psychologist.
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These social interactions continue throughoutinfancy,
well before babies begin to produce words, whichis
usually at the age of about a year, and they can be
started by either of the pair, or with others in the family.
For example, mother looksat baby and baby catches her
eye; then she leans forward and says “Who’s a lovely
baby then?” Baby purseshis lips and coos. She copies.
He does it again. And so on, until interest fades. The
style of the mother—babyrelationship can be set within
the first few weeks, and is very muchinfluenced by this
earliest sociallife.

Babies initiate as well as imitate, making their own
mark on their world. For example, those babies who
are demanding receive special family attention and
resources, and if these demands are of an appropri-
ate nature, they can stimulate the infant’s intellec-
tual development. But this option is not open to all
babies—interactionis the key. It is only in families where
the parents are good communicators that the baby’s
demands are likely to be beneficially effective. This
implies a specifically active role for the baby, but one
which positively involves the parents too. It is open to
question, though, whether demanding babies are always
those with the potential for high ability, and whether
parents should stimulate passive babies into demanding
more,on the groundsthat this will encourage intellectual
development.
By seven to nine monthsold,all the basic emotions

can be detected in a baby, each being important through
the way in which it builds intellectual behavior. On
the other hand, emotional deprivation, which may
occur at any level of society, can severely damage
both personal and intellectual development. It takes
considerable energy for a child to remain emotionally
balanced in an unstable psychological situation, whereit
is correspondingly harder to focus on a specific endeav-
our, to concentrate, and to be competent. This diversion
of energy can even be observed in physical maturation;
when an infant is unhappy, she can drop back in her
rate of learning to walk because of the psychological
demands involved. Language development can also
suffer, the child falling back into an earlier style of
communication until the acute stage is over. Whatever
a child’s level of ability, when this emotionalinstability
happensearlyin life, it can put a brake on learning how
to learn. The results may be seen in school, where even
children of high potential who are suffering emotionally
do not reach the high levels of attainment that might
have been expected of them.

In most societies, mothers not only provide a baby’s
introduction to the prevailing culture, but are the prime
mediator in its experiences of the outside world. It is
their mediating role which Feuerstein believes has the
greatest importance for children of very high ability
(Feuerstein, 1990). Babies are highly sensitive to the
kind of care they receive; by two weeks old they will
respond to the mother’s characteristics, such as voice
and smell, and by six weeks will become distressed
if the social contacts between them are even slightly
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disturbed. Betweenthree and six monthsa babystarts to
discriminate between the expressions on people’sfaces,
and from three to nine monthswill search for clues from
other faces. Very early developmentis also very rapid.
The mother’s emotions influence this mediation,

which can significantly affect the intellectual growth
of the baby. Even infants of ten weeks can recognize
the difference between happiness, sadness, or anger in
the mother. Her happiness encourages them to explore,
joy in ne producing joy in the other, whereas her
distress causes them to withdraw,her sadness producing
sadness or anger. The implications are profound. A
negativ:: emotional atmosphereinhibits good learning,
but positive emotions have an encouraging effect. Any
conditicn that causes stress to infants increases their
need for their mothers, and decreases their urge to
explore. Whatis more, when toddlers experiencea series
of anxie:ty-arousing experiences,the effect is cumulative.
Sensitiv2 parents are aware of times when the baby’s
attenticn begins to diminish, and change their behavior
to keep its interest, such as a change of voice or holding
the toy na different light. Infants cared for in this way
are more likely to persist with their own explorations
later on especially as the tasks become more complex.

Roles

Learninylife’s complex roles is part of the socialization
which aj] children undergoin all cultures. Social roles
are similar to dramatic parts, and although the player
may no:realize it, keeping up a role is generally a
two-wayprocess, even in childhood.It involves teaching
by aduls, as exemplified by the admonition to a small
boy not to cry because that is what only girls do, which
affects the developmentof the way hesees himself in the
eyes of others.

A child’s position in the family, be it first, sec-
ond,or fifth, can have a considerable effect on role-
expectations. First-born and only children strive harder
to please their parents because they identify more
strongly with them, and in addition to having higher
IQ scores, they usually achieve more thantheir siblings
through«ut life. Even their leisure-time pursuits often
have an educational aspect. There are also recognized
personality characteristics for each child’s position in the
family. first-born and only children are morelikely to
be more concerned with the effect they have on adults,
and to l:e more responsible; the second-born is more
easy-going and has morefriends; the third-bornis often
more diificult to live with; while the fourth is often
babied aid so learns to be more dependent.

The Promotion ofMotivation

Motivation to learn andto actis directly affected by the
family, as it molds the child’s earliest outlook; in this,
the major emotional influence is probably self-esteem,

starting in infancy, when goodfeelings about themselves
enable babies to take some control over their behavior
and expectations, and to associate learning with pleas-
ure. Lehwald (1990) concluded that the major base of
future problem-solving behavior at a gifted level is an
infant’s curiosity coupled with confidence to explore
the environment, which each one acquiresas the result
of favorable social processes. There is evidence that
four-year-olds who havehighself-concepts are not only
moreintelligent and socially responsible, but better able
to plan ahead, whichis a vital part of creative thinking
(Mischel, Shoda, & Rodriguez, 1989). However, these
studies involve difficulties in measurement, for example
in accountingfor the effects of influencessuch as gender,
education, and socio-economicstatus.
Empowering children by giving them

a

feeling of
competence and a goal to aim for (even examinations)
generally increases both their motivation to study and
the accompanying rise in level of work (Freeman,
1992). On the other hand, too much adult control
can undermine this by requiring constant dependence
on someoneelse’s decisions, because it removes their
“locus of control”—the place from which power comes
(Rotter, 1966). If children see control of their learning
as outside themselves, resting with the teacher or
some other authority figure, then they will tend to
be less involved and motivated to work. The urge to
learn may also be improved when poorly motivated
youngsters are empowered to help others, as when
unsuccessful adolescents take on the role of tutors to
youngerchildren.

Self-Efficacy and Motivation

Bandura’s theory of “self-efficacy” (1977) is concerned
with explaining aspects of children’s achievement moti-
vation; it is seen as a psychological mediator, which
intervenes between cognitive processes and action, while
an efficacy expectation is the conviction that one’s
behavior will produce a desired outcome. Such expec-
tations would influence people’s choice ofactivities, how
much effort they will expend, and how long they will
persist at it. Individuals who perceive themselves as
highly efficacious are expected to act, think, and feel
differently from those low in self-efficacy, though the
levels of it will vary over time and across tasks. They
are more likely to set themselves challenges, persist
longer at difficult tasks, expend more effort, and have
fewerstress reactions than others whentackling difficult
or threatening tasks.
Although both the self-concept and level of self-

efficacy are formed through experience, there are prob-
ably more differences than similarities between the
two. “Self-concept” is a relatively imprecise emotional
construct, whereasself-efficacy is a cognitive construct,
based on narrower and moreconsistent definitions, but
both are situational rather than general, and so might
lead to more precise, valid, and useful research findings
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on the psycho-social development of the child. The
evidence of accomplishment provides potent feedback
about abilities. Bandura states that learning by imita-
tion, although a weaker sourceofself-efficacy, has also
been shown to promoteit, as can verbal persuasion and
emotional arousal, which can convince people that they

will succeed at a task.

Improving Motivation Through Feedback

Knowing how well one is doing allows aims to be set
at an appropriate level, avoiding both certain failure
and too-easy success. Both success and failure tend to
perpetuate themselves. A parent or teacher can modify
feedback to give a child the feeling of success by raising
the standard of the task, such as in learning to read, so
that when the child succeeds, her outlook on learning
is encouraged to be one of success and optimism.
Motivational factors are as important to high-level
human accomplishmentasintellectual ones. The existing
body of research on intrinsic (deep and meaningful)
motivation,as distinct from superficially trying to please,
is particularly relevant for high levels of performance.

Ryan, Connell, and Deci (1985) analyzed over 200

studies on motivation, from which they formulated a

theory of human motivation, which included personality

factors. They found that whenchildren feel competent, it

motivates them to exercise and elaborate their abilities.

The best kind of motivation is intrinsic—that which

is generated by interest or relevance in learning, and
whichis fired by children’s belief in their own effective-
ness. That energizing kind of assurance in one’s ability
to tackle a task comes best from positive personal
experiences, especially from feedback that children
have received from home and school on how well
they did. Some of it they can see for themselves, but
if other people’s responsesare to be effective, they must
always be genuine, whether good or bad; simply giving

praise for every effort, howeverlittle deserved, is not as

effective in producing feelings of success.
Yet despite the importance of feedback, the situa-

tion is not entirely controllable by parents or other

adults. Children can interpret feedback in different

ways, depending both on the psychological context

and on the child’s personality. Telling one child he 1s

doing badly may be interpreted as an excuse to stop

work because it does not seem worththe effort, while for

another, the response may beanincrease in motivation

to prove “them” wrong. Paradoxically, too much praise,

particularly in a system of close supervision, may tell

a child simply that he is doing the bidding of the

teacher, rather than personally exploring the area of

study and so developing his own competence. This can

undermineintrinsic motivation, becauseit then becomes

psychologically impossible for the child to feel in control
of his own progress in learning.

All children, whatever their ability, want to feel

effective and engaged by challenge, which must include
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a risk of failure. The gifted need challenge at least as
muchas any others. Experimental work has shownthat
if children are given a superficial reward, such as money
or sweets, they are far more likely to choose the easiest
ways of succeeding, whereas if they are enjoying the
activity for itself, they choose hardertasks, usually just
above the level of previous success. When children are
interested in what they are doing, they seem to have a
natural tendency to take on challenges that exercise and
expandtheir limits of competence.

Positive feedback, particularly a positive attitude on
the part of adults, can be very effective. There is always
something specific to praise, some form of recogniz-
able success, and the possibility of offering a reward.
Negative feedback, such as sarcasm, punishment, or
detention, are muchless effective: for emotional reasons,
the child may have been seeking extra attention, and
such punishment maysimply fulfill what was wanted.

Social Cognition

Social cognition is the way an individual perceives
other people and comes to understand their thoughts,
emotions, intentions, and viewpoints. The processes by
which children manage this is by the mental represen-
tation of mental states, such as beliefs, desires, and
intentions. This development not only comes from a
form of social role-taking, but is also tied up with
personality formation. It is described in the theory of
“personal constructs” (Kelly, 1955), in which people
are seen as scientists, in the sense that we can all be
seen as placing our owninterpretations (theories) on the
world of events confronting us, and from these personal
theories, derive hypotheses and make predictions about
future events. The way we behaveis the “experiment”in
which feedback from the environment determines how
we behave in future. It is also described in Wellman’s
“theory of mind” (1990)—the ways in which children
use their emerging intelligences to think of the objects,
events and persons around them in a coherent way.
Gardner (1991) calls this “intuitive understandings.”
The theory of mind is used, for example, to make

sense of the following scenario: a man comes out of a
house, hesitates, then turns back into it. One mightinfer
from his actions that he rememberedleaving something
inside, wantedto retrieve it, and believed heleftit there.
Indeed, all human communication requires individuals
to share some understanding and suppositions, as well
as wanting to communicate. Children who grow up in
conditions of severe neglect, and so fail to develop
an adequate, flexible theory of mind, can later be
disadvantaged in humanrelationships, self-awareness,
and feelings of competence as a result.

Children’s experiences in the family are used to
develop a system of inferences from the way they see
others, which they then use to makepredictions about

these people, especially in relation to themselves. The

developmentis part of every infant’s learning, coming
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from the earliest social relationships it is essential to
people’: understanding of each other’s behavior, and
consequently to how they think and behave themselves.
Although social cognition is related to intelligence,
actual social behavior comes from children’s involve-
mentin a variety of social situations, and benefits from
adult guidance. Socially positive attitudes, such as being
sensitiv: to the feelings of other people, are more often
shown by confident young children, especially if they
are higlily intelligent; these are also better at making
use of adults as resources, and tend to play more
imagina ‘ively.
To explore their awareness of other people’s feel-

ings, children of 3-6 years old were asked to predict
what scmeone else would like as a birthday present,
rather than what they themselves would have liked
to receive (Flavell, Botkin, Fry, Wright, & Jarvis,
1968). Hach child was presented with an array of
objects, and asked to select a birthday present for
each of his or her parents, siblings, and teachers.
Choices were judged as role-appropriate on the basis
of age and gender. The 3-year-olds disregarded both the
age and genderof the intended recipient, while 4- and
S-year-clds’ choices represented a type of transitional
level, and all the 6-year-olds made appropriate role
responses. Age seemed to improve social cognition,
which ws more advanced for the brightest children in
each agé-group. However, the available research does
not reveal a recognizable relationship between social
cognition and actual behavior towards others, whether
intellectual or emotional. Neither does this seem to be
the case for moral reasoning.

Leadership is usually considered as an outcome of
gifted social cognition and moral reasoning, combined
with presocial behavior—that which is beneficial to
others. It can be defined as a process which changes
other people through influence and control on a con-
sistent basis, as when a child has many friends, but
it is not dependent on an exceptionally high level of
intelliger'ce, since personality characteristics and social
situations: play a major part in developingit. Although
it may seem reasonable for leaders to have a high level
of social cognition, because they must understand the
perspective of others to effect change, it has to be
recogniz:d that leaders can be removed from normal
life, being both brilliant and evil. For instance, Hitler
and Stalin dramatically influenced, controlled, and led
millions of people to disaster without any recognizably
high leve. of social cognition.

It is sttange that highly intelligent children are often
thoughtcf as having poorsocial cognition and therefore
few frien:{s, but in fact, as research has shown (Freeman,
1991a), trey tend to have sympathy, adaptability and
compassion in abundance, and do not usually choose to
be withort friends. If they do not seem to want to make
friends w th others of their own age, it can be because
they have a high level of self-sufficiency, which means
that they are happier on their own for longer periods
of time t1an other children—or they may have been

discouraged from playing with other children by their
parents’ unspoken, but understood disapproval.

In his theory of multiple intelligences, Gardner (1985)
recognized that the “personal intelligences”, i.e., know-
ledge of self and others, are an important part of the
sensitization of young people to moralandethicalissues.
He suggested that this is an integral part of education,
especially for the highly able who may becomeleaders;
the emphasis would thus be shifted from psychological
“adjustment” to positively recognizing and developing
emotional and social sensitivity as abilities in their own
right. It is clear that both families and school must
be concerned andactively involved if children are to
develop prosocial behavior, especially to a gifted level.

Evidence of Family Influence on Giftedness From
Longitudinal Research

The author has conducted a follow-up study of gifted
and nongifted young people since 1974, looking for the
often subtle influences which have affected the devel-
opmentof their abilities, achievements, and happiness
(described in detail in Gifted children growing up,
Freeman, 1991a). The study was unique in its deep,
counseling-style interviewing with the young people, and
also in the wide approach taken, through investigating
their families and schools, to provide an all-round
perspective on their lives. It had twoparts.
The first study was carried out between 1974 and 1978.

In this study, each child in the Target group—those
whose parents had identified them as gifted (with or
without tests) was matched with two Control children
for sex and age, all three being in the same school-class,
so that education and socio-economicstatus washeld as
constantas possible. The first Control child was matched
for measuredintelligence, and the second Controlchild
taken at random in that respect. Holding the wider
context steady meant that differences in the families
and in the children’s feelings and behavior could be
more readily seen. Their teachers were interviewed in
the schools, while the parents and children were tested
and interviewed in their own homes. The 210 children
were agedfive to 14, taken from a population of 4500.
The children who had beenlabeled “gifted,” whether

they were so or not, had far more behavior problems
than those of equal ability who were not so labeled,
at a 1% level of significance. It was clear that the
description of “gifted” by the parents was associated
with social behavior and not with ability alone. However
gifted they actually were, those who underachieved
were found either to have emotional problems or
lacked appropriate educational facilities at home or
school. High-level achievement was associated with
the provision of practical materials and good tuition,
as well as with parental involvement and example in
their learning. The possession of an exceptionally high
IQ score wasnotin itself related to emotional problems,
but rather to otherdifficulties in the child’s life.
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The follow-up study was carried out between 1984
and 1988. The follow-up sample wasstatistically valid
and representative of the different groupings at 81%
(N = 169) of the original children and their families.
They were now aged 15 to 24; 60 girls and 109 boys.
The survey involved about 350 interviews of many
hours each, again conducted in the young people’s
and their parents’ homes, across the country. Although
the interviews used a prepared, prerated questionnaire,
they often became more like counseling sessions. The
bright young people were mostly very articulate and
keen to discuss—at times into the small hours, which

is an excellent time for communication. The samestory
sometimes took on quite a different slant when seen
through the eyes of children and parents respectively;
even the effects of the grandparent’s lives could be seen
on their grandchildren’s attitudes.
The audio-taped interviews were transcribed on to

computer disk. Eventually, 338 filled-in questionnaires

as well as about 500 interviews and report transcripts,

were rated. Analysis was bothstatistical and by repeated

readings of the text. When the original experimental

groups were re-examined, many of the emotional dif-

ferences between them had diminished to the point

of no significantstatistical significance. This may have

been either because the labeled youngsters had grown

out of their childhood problems, or because they had

simply left the pressures and restrictions of home and

school behind them. However, manystrong differences

did emerge between different groupings of the sample,

notably with regard to family dynamics within the

generalsocial culture.

The Family Effects

The most pervasive social influences on an individual’s

education, which applies from birth, is family outlook;

its effect on the gifted can be both different and more

powerful because the stakes are much higher. In this

study, parents wereabletofill in details which would not

have been seen in more conventional research methods

about longer-term family effects. These were rarely due

to wealth (the families ranged from very poor to very

rich), but rather to people’s ideas about themselves,

their self-concepts, often recognizably related to social

status, and gender. Whena highly gifted boy refused

to go to university (which is free in Britain) because

“it’s not for the likes of me,” he was listening to past

social values, and notthe reality of today. Whena father

refused to allowhis gifted daughterto study her choice of

science because it was “not for girls,” he decreased her

chancesin life; she was in fact less competent at modern

languages, whichshestudiedinstead.

Home outlook is effective in enabling gifts to grow

in many ways, but these are not always obvious. It

may be seen, for example, in the amount and quality

of homework that a child does (Timar & Kirp, 1988).

In every country, children who are assigned homework
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regularly, complete it, and have it marked, will perform
better at school than those who do none. Even though
there is a wide variation in how much homework
different schools require, parents who approve of it
often see a heavy load as a sign of a caring school,
and somehighly successful children even set themselves
extra problems to do at home. Schools in poor areas
sometimes make the premises available after hours to
those whose homesare not conduciveto study.

Family outlook and style of living was highlighted,
for example, in the young people’s television-watching
habits. When those who watched morethan three hours
a day were compared with those who watchedless,
although there were no differences between the groups
in sex or intelligence, a number of significant family
aspects emerged. Those who watched less described
themselvesas distinctly higher up the social scale, more
likely to be at academically selective schools than at
comprehensives, had longer concentration spans, and

enjoyed more outside activities. When they did watch
television, they preferred more serious programs. Their
television watching had also been much moreclosely

monitored when they were young, and they were much

less likely to be given absolutely free choice of time or

content.
A modest family background could have a more

profoundeffect on potential high achievers than on those

of average ability: this was because they were morelikely

to change their educational environments, and thus have

to operate in a somewhat different social setting. The

move could comein childhood via a scholarship from

the local elementary school to one which wasselective,

private, specialist, or boarding, or it could comelater

with entry to one of the more prestigious universities.

Wheneverit happened, the gifted individual would be

well aware that it was made because of her brain

power or talents, and that her social and educational

background was not the same as that of most of the

peer-group. This was sometimesdifficult to cope with,

for example, for children who did not feel they could

invite their classmates to their modest homes.

Gender

Charles Kingsley, the English poet put the issue

clearly—”Be good sweet maid, and let who will

be clever.” Very many studies have shown that from

earliest childhood, families encourage boys more than

girls to be independent, self-reliant, and able to assume

responsibility, and that this alters their approachto both

school and work (e.g., Mackey & Hess, 1982; Walden

& Walkerdine, 1985; Fox & Zimmerman, 1985). In

my study, over 30% of the boys, compared with 5%

of the girls, said they found their greatest satisfaction

in achievement—a basic difference in attitude, from

which many other factors stemmed, including actual

achievement. In addition, the boys were more ready

to see their success as due to their own ability and



Nurturing Giftedness and Talent
 

hard work, whereas the girls often looked uponit as
something outside their control—luck—though they
accepted their defects as their own faults.
Of this. sample, more boys had gone onto university,

the girls often settling for less selective colleges and
polytechriics. So in spite of all the girls’ hard work in
well-run schools, and the parents’ protestations about
equal ain:s forall their children, both the girls and their
parents zppeared to besatisfied with a less intellectual
form of higher education for their daughters than their
sons. Some ofthe girls even spoke of being discouraged
by their teachers, who sometimesdirected those of the
highest intellectual ability to nursing and art college
rather tk.an to university. Every one of the girls in
this samyle who had gone to university had been at
an all-girls’ school for most of her school life, and
every ont of the 17 boys who had gone to university
from a comprehensive school had studied science. This
extraordinary division may be coincidence, because the
sample is not large, butit is in line with evidence from
much larper studies.
When »darents were asked whether boys and girls

should have the same opportunitiesin life, virtually all
replied that they should. But deeper questioning and
observation sometimes exposed the old division—sci-
ence for the boys and arts for the girls. In fact, three
times as rnany boys as girls specialized in science, and
more thantwice as manygirls as boys chosearts subjects:
similarly, the parents of the girls were decidedly keener
to have music appreciation taughtat school. Forall girls
at school in Britain, as they get older, the likelihood
of being taught science by a woman, and so seeing
a woman in

a

scientific role, becomes less. In 1985,
for example, 56% of ten-year-olds in Britain were
taught science by a woman,but the proportion in 1992
fell to 31% for 14-year-olds, and was only 14% for
17-year-o|ds. However, not all the parents would even
pay lip-service to the idea of equal opportunities. Even
in the last decadeof the twentieth century, the forces of
prescribed genderroles werestill seen to be molding the
lives of these gifted girls and boys.

Family Progress

Opportunities in education have been improving over
the generations throughout the Western world, but
some families manage to make better use of them
than othets. One of the advantages of this long-term
study wasiin overview of the accumulating influencesof
family outlook over three generations on the education
of these children. It was clear that manyoftheir parents
and granc.oarents were very bright, though relatively
uneducated; in so many cases they had been keen to
Study in their youth, but their chances had been blocked
by povertyor social disapproval. Sometimes the goal of
higher education needed several generations to reach.
Very few 0.f the parents in this sample who had left
schoolat 1:) themselvesstill assumed that their offspring

would do the same, and most madeevery effort to help
their children to post-school education.

There were some remarkable stories of how quickly
families had changedtheirlifestyles across just a couple
of generations when the opportunities for betterment
were presented, after perhaps hundreds of years at a
basic level: as one graduate mothersaid: “My mother
went into (domestic) service at about 15, so she had
no education.” For another family, all four great-
grandparents were Scottish subsistence farmers, but
one son had struggled via night school to become a
school teacher, then his son, through apprenticeships
and night schools, had becomea qualified chemist. Now
his son,as gifted as his forebears had doubtless been, had
reached Edinburgh University.

The Effects ofPressure

There are parents from every walk oflife who wanttheir
childrento fulfill their dreams and whoare prepared to
spend great amounts of energy and money to make them
come true. A handful ofthe gifted young peoplein this
sample seemed to be squeezedto thelast dropofeffort
to do better and better. For some,the fact that he or she
could achieve the results without much obviouseffort
was not good enough; they had to be seen to work
for them. For such parents, a “good” school always
“stretched” their children and had a record of high
examination success. But some youngsters, for whom
the pressure had accumulatedto an insupportablelevel,
did suddenly opt out of school, just before the end; they
were making their bid for freedom, with some unhappy
results of disillusion and lost directions.

It was not always possible to tell where the pressure
came from—how much from the young people them-
selves and how much from outside. For example,
one boy’s determinedly achieving parents were both
scientists who said they simply could not imagine a
family where people were concerned about the arts.
The same was true of the boy himself, who spent all
his time and energy onscientific study, to achieve the
highest possible marks andearly entry to university, but
to the clear detriment of his emotional development.
He knewthathis self-esteem depended on the academic
rewardshe could presentto his parents, and was worried
that one day he might no longer keep up the pace.

Pressure from home was also imposed on young
people who wereseen as gifted, but who in fact were
not. As these children could notlive up to this ideal,
it promoted a remarkable variety of excuses from the
parents, as well as some depressionin the children.

Whena decision is madeto accelerate gifted children
to a higherclass at school, both parents and teacher had
acted sincerely, in a way that seemed right to them at
the time. None, though, had asked any of the children
what they themselves would have preferred, and for
most in this sample, normal growing-up problems had
been exacerbated by this acceleration in school, which
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wasilluminated by talking to the whole family about the
process.

Disadvantage

Notall the gifted young people in the follow-up study
had developed steadily over the years; some who had
been well advanced andfull of promise ten years earlier
were found to be workingat only an average level. Could
this have been the “burn-out” syndrome? There was no
evidence of that, but rather that for some children,

progress had been impeded by the circumstances of

their home lives. Even in modern industrial societies
there are pockets of poverty, and where wealth usually
provides opportunities for educational progress, poverty

has the opposite effect. In a cold, damp home, where

the quality of food is poor, illness and depression are

common. All children in those situations suffer, but it

is an added detriment to a child of high potential that

intellectual stimulation is often also inadequate. Whilst

the parentscertainly love their children and wantto help

them, somewere simply not able to provide what their

gifted children needed. And even whentheschooltried

to help, family culture was not always able to acceptit.

Poorly cultured families are often intellectually

deprived, most noticeably in the lack of breadth and

flexibility in their use of language. A broad language

baseis vital for building knowledge (see Wertsch, 1990),

yet for some familiesit is almost a time-wasting luxury.

For them, communication is more practical, sufficient

for everyday needs and feelings, but not enough

for problem-solving and creativity. Where intellectual

stimulation of the young child has a low priority, his or

hercuriosityis less likely to be appreciated, and spending

time reading books and thinking can be unacceptable

behavior in such a home.
One example of a young person pulled between the

two cultures of home and school was a girl of 17.

She had been born to parents who loved her, but

were so different from her in ability and temperament

that she was almost like a visitor from another family.

As communication had become more difficult, she

had developed some resentment towards them, simply

because they couldnotgive her the support anddirection

she so desperately needed. She did not approve of her

negative feelings, but was slowly beginning to give way

to her homeculture. Her teachers hadtried butfailed to

help this obviously gifted girl. She often truanted from

school, and had becomedisruptive whenshe did attend,

to the extent that she was banned from the school from

time to time. But she still did extremely well in her

examinations.
Another example of poor family influence was on a

gifted boy, who wasconsciousthat his great physical and

mental gifts were under-used. His poor self-confidence

and lack of sophistication had kept his ambitions very

low. His considerable leisure time had few positive activ-

ities; his reading was minimal and even his television
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watching was desultory. However, he had beenselected
at 11 for an academic school and said: “I knew I could
do better than most of them. I was one ofthe best in the
class, but it was boring and. . . I left school.”

Being Gifted and Different

Throughout the study, those in the top 1% of the IQ
range had said they felt different; this was at a high
level of statistical significance (1%). For most, the gifts
which made them different were a source of pride and
pleasure, just like any other blessings of nature. Parents
saw the feelings of difference as starting very early in
life and suggested that the bad aspects were due to
other people—”Alison was always top at school, so

some parents counted their child’s order in the class

as though she wasn’t there. She used to keep her hand

downin the class, things like that, so she wouldn’t stand

out.” But those less happy aspects usually diminished

with growing up and the increased freedom to choose
companions morelike themselves.

Since the first part of the study, several of the young

people had lost contact with oneof their parents through

divorce, the boys appearing to be more adversely

affected than the girls. Two gifted boys had been sud-

denly deserted by their fathers at educationally crucial

times; in one case this was without warning, just three

weeks before his school-leaving examinations. In both

cases (according to the mothers), the boys’ outstanding

abilities appeared to have played the catalyzing role in

those events; the fathers had left just when the boys both

had their greatest need of security and were also about

to display evidence of their exceptional abilities, which

were greater than thoseof their fathers. In spite of their
emotional shock, both boys excelled.
Of the eight gifted young people (out of more than

100) whosaid their giftedness was an insuperable barrier

to making relationships, all but one were male; their

loneliness could be terrible, and by the time of the

follow-up study, the outlook from this point of view

seemed bleak for them. Like “academic ostriches,” they

had buried their headsin their studies, thinking that the

rest of the world could no longer see them.
Sigmund Freud wasthefirst to describe the workings

of psychological defences, which someof these intellec-

tually gifted youths were hiding behind (Freud, 1937).

In his view, protective emotional strategies are formed

when people are confronted by an anxiety-provoking

situation and unconsciously avoid seeing it. The favored

psychological defence of some of thegifted, especially

boys, was to hide behind a facade of scholarship, so

withdrawing from the normal process of learning to

makerelationships. The psychological defence systems

they had built against anxiety had started in early

childhood, and at times seemed to be encouraged by

their parents, who took this as one of the mythological

“signs” of giftedness. Over the years, their withdrawal

behind those barriers had become extreme in a few
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cases, cutting them off from emotional contact with
others. Six young men had gone so far as to almost
sever any intimacy with other people—a process which
they all blamed on being gifted. One explained: “The
only school activity I was involved in was the Christian
Union. | also workedin the schoollibrary for six months
as an asiistant. I had a really good time then.” Another
had movedeverfurtherinto isolated study, cutting down
on his feelings towards other people, and moving closer
and closer towards the stereotype of the gifted scientist;
peering down microscopes by day and returning alone
to his room at night. His father approvedofthe solitary
research. work his son was doing,as hesaid it suited his
character.
Yet measured ability, no matter how high it was, did

not affe:t the majority of these gifted young people in
their ability to have good relationships, and many were
exceptionally empathetic. In fact, those who said they
used empathy consciously and frequently in their daily
lives were most often the intellectually gifted; quite a
few of them usedthis ability to help others.

Conclusions

Researcl: has shown how almostall babies are born
with considerable potential, but it is clear that only
some develop this to its full power, and fewerstill to
a level of excellence. What is it that makes the crucial
difference in later behavior between people whostart
out in lif:: with much the same potential ability? Because
the first !ew years of life is the time when the bases for
learning are formed, to reach the very highest levels of
achievenient, the necessary means with whichto start
this prog:-ess must be present even in infancy. Thatvital
provisionstarts in the family.
What‘ind of families promote giftedness? Thereis no

single type of parent-child interaction whichiscritical
to the d:velopment of high-level abilities in children.
The provess is complex because parents and children
each have their respective intellectual capacities, as
well as tl:eir own personalities, but genuine and regular
interaction between parents and children is decidedly
effective. This may move onto a variety of mutually
pleasuralle activities and experiences, such aslistening
to music and exploring interests, but if the child’s
involvement in these should begin to fall off, and
parents icel that it is justified, then there is a place
in the family for discipline and somegentle pressure.

It is also clear that the way parents conducttheir lives
is a very powerful way of teaching their children—it
was exarnple and not expectations which madeall the
differenct: to the children in my research study. The
parents who had the most positive effects on their
children’: high-level development were not those who
told theit children what to do, but those who did it
with thern. Although parents act as models, in modern
societies ‘he children do not simply imitate them, nor
swallow ‘heir ideas whole. Instead, using cognitive

strategies, each child absorbs and then evolves its own
values from what has been seen and experienced.

It is essential for potentially gifted children to have
the materials with which they can learn—both in terms
of physical equipment and adequate tuition about how
to use them. Would-be artists need far more than a
few scraps of paper and a pencil stub, a mathematician
needs a teacher, a linguist has to hear the language,
and a buddingviolinist needs a violin. They need to be
taught specific skills and be given the opportunities to
practice them.
However, the ways which are the most likely to

enhance children’s high-level learning, and which will
last through life, do not require a great deal of money.
In many parts of the world, for example, education
authorities provide extras virtually free, such as a public
library service, even if parents have to seek some of them
out. Parents do haveto be both willing and able to make
the effort, if their children are to take advantage of the
opportunities that exist around them (Freeman, 1991b).
Although gifted children are possibly more sensitive

than others to emotional nuances in the family, there
is no evidence that they are emotionally less stable than
other children—even though it is sometimes arguedthat
they are. In fact, the evidence is that the gifted are
emotionally stronger than other children, with lower
levels of anxiety, higher productivity, and higher moti-
vation (Terman, 1924; Olszewski-Kubilius, Kulieke, &
Krasney, 1988; Czeschlik & Rost, 1988). Perhaps those
whoare to be high achievers need to be stronger than
most because their exceptionality makes them more
likely to come up against some special problems. This
implies that for them, the adaptation to social and
emotionallife may actually be somewhat more difficult
than for others, calling for greater than usual family
support in terms of love and security.

In their exceptionality and their sensitivity, the gifted
sometimes construct complex, inhibiting psychological
defences against expected hurt. A common variety is
to hide behind academic, intellectual walls of their own
making, implying that they are too clever to have normal
relationships with ordinary people. Alternatively, they
may present themselves as being bored at school, and so
never acquire the routines of learning discipline, which can
be difficult to pick up later, and so this defensive boredom
becomes a downward spiral, getting worse and worse.
Like other children, the potentially gifted with emotional
problemsgenerally achieve less well than those of the same
ability who enjoy peace of mind. The best results in human
terms are found when children are treated with respect,
allowing them enough responsibility to make many of
their own discoveries and decisions. There are some,
though, especially in the arts, who seem to have an inbuilt
impetus—a spark which can light up the world, bringing
them greatinspiration and success.

This wide variation of families and styles can be
accentuated in the nurturance of giftedness, such as
the upbringing of William Sidis, whose major reason
for living, at least in his father’s eyes, was to be
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brilliant (Wallace, 1986). He grew up to be an emo-
tionally impoverished man, who was unable to use his
extraordinary gifts to any advantage.

+». The gifted need time to “stand and stare,” to find
out about life at their own pace and in their own
ways. Yewchuk and Jobagy (1991) have pointed out
the vulnerability of gifted adolescents, which they have
foundto lead occasionally to suicide. To be healthy, there
has to be a balance in everyone’slife, and for the gifted
adolescent that includes good relationships, developing
interests outside study subjects, and taking part not only
in school, but in manyotheractivities (Passow, 1991).

Summary

Goodparenting for nurturing and enhancing children’s
giftedness involves the following (see Freeman, 1991b):

(1) Interaction between parents and children from
birth, which is positive and supportive, providing a
structure in which a child can grow with security.

(2) Meaningful stimulation, which provides opportu-
nities for children’s learning, including other people
outside the family, especially as the child develops
interests which may need specialist help.

(3) A variety of experiences, which can be followed up
by the child if wished.

(4) Provision of both materials and tuition with which to
reach advanced heights of learning and creative produc-
tion. This includes goodrelations with the child’s school.

(5) Gifted children need the emotional freedom and
materials to play and experiment, both for their mental
health and for creative thinking.

(6) Teaching skills are needed by parents to develop
general and specific areas of their children’s potentials.
This starts with the basic teaching of language, and
throughit the family culture.

(7) Sensitivity of parents to their children’s potential
talents from a very early age is different from attempt-
ing to mold them into the image that the adults may
prefer. Knowing when to take action and when not
to is a matter of sensitivity. Parents also have to be
aware of their own feelings, notably to avoid labels and
categories such as gender,in bringing up children who can
demonstratetheirgifts.

(8) Real emotional support is not quite the same as
love: parenting in the name of love can be directive
and so inhibit the growth of children’s gifts where they
are not acceptable. Pride and pleasure in children’s
accomplishments(orefforts), along with suggestions and
encouragementto practice, provide excellent feedback
for improving performance.
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Introduction

A univers:il problem inthefield of gifted educationis the
identification and nurturance of talented students from
disadvantaged and culturally different backgrounds.
Children from either group are disproportionately
representi'd in talent development programs. Reasons
for their ow representation vary, often reflecting an
intermingling of factors related to the general status
accorded the subgroup of which they are a member,
environmental issues, family status and educational
background, performance on standardizedtests and the
level of school success predicted for or demonstrated
by them.

In this discussion the term “culturally different” will
be used in its broad sense to refer to children whose
difference; are related to their racial/ethnic status,
language, values, religious beliefs and/or the way they
are socialized bytheir family. “Disadvantaged”will refer
to children reared in homes and environments charac-
terized by limited financial resources and educational
tradition. Some children may be labeled both culturally
different and disadvantaged. Also, children who are
members cf these groups will differ according to the
political, economic and social structure in a country.
No matter how they are distinguished, it remains true
that there are clear differences in the proportion of them
identified for talent developmentprograms (Gallagher,
1985).
Whathas research told us about the identification

and education of talented disadvantaged and culturally
different children? What has been the nature of practicesdesigned to find and educate them? What are some
research initiatives and implications for future research
and developmentactivities? This chapter addresses thesequestions through a review of relevant research and
practice.
The disc.ission is organized in four sections. Thefirst sectior focuses on characteristics of talentedchildren in either or both groups and descriptionsof conditions that affect their display of talents. The

second section, identification, focuses on issues andproblems rélated to the use of tests to determine

eligibility for talent development programs. Programs
and curricula designed to address the educational
needsof talented disadvantaged and culturally different
children are discussed in the third section. The final
Section provides suggestions for future research and
development.
Research and evaluation regarding the culturally

different has been very limited. Problems, causes and
recommended solutions have tended to be based on
opinionsor on approachesgeneralized from basic studies
on disadvantaged and culturally different children. In
addition, while there have been studies conducted in
other countries on talented children in disadvantaged and
culturally different populations, the greatest proportion
of studies and discussions have occurred in America.
Therefore, much ofthis discussion reflects an American
perspective.

Characteristics

Processes to identify talented children generally beginwith a list of attributes defining the type child sought
and the kinds of abilities exemplifying exceptionalperformance. When efforts are made to identify_talented disadvantaged and culturally different students,consideration is also given to conditions that may affect
their display of exceptionalabilities.
Three characteristics typically describing these con-ditions were offered by Passow (1982): experientialdeprivations, especially in early childhood; limitedlanguage development; and socioeconomic or racialisolation. Three other variables have been offered todefine unique conditions of disadvantaged and culturallydifferent children: (a) cultural diversity, or conditionsof racial, ethnic, language or physical differences froma dominant culture; (b) socioeconomic deprivation,or conditions of legal or de facto denial of socialinteraction combined with substandard housing andjobs; and (c) geographic or living conditions locatedaway from the mainstream of society (Baldwin, 1985:Baldwin, Gear, & Lucito 1978). Baldwin Suggests thatthese variables can occur singularly or in combination
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and require different responses in identification and

programming.

Three trends are noted in checklists developed to

observe exceptional ability in disadvantaged and cul-

turally different populations. Oneis to modify general

characteristics lists to fit different groups, noting ways

in which the traits are manifested differently. The

second is to focus on culture-specific and culturally-

determined indicators of exceptional performers. The

third is to describe exceptional behaviors within the

context of environmental conditions that affect their

expression.

Modified Characteristics Lists

From a 1974 conference on the identification and

education of talented culturally diverse children, five

traits were identified as commontoall gifted children,

regardless of group membership. They were: (a) ability

to meaningfully manipulate some symbol system held

valuable in the subculture; (b) think logically, given

appropriate data; (c) use stored knowledge to solve

problems; (d) reason by analogy; and (e) extend or

extrapolate knowledge to new situations of unique

application (Gallagher & Kinney, 1974).

Characteristics of gifted children gleaned from the

literature were used by Gay (1978) to develop a

Comparative Characteristics of Giftedness checklist to

facilitate observation of these traits in gifted African-

American children. Basic traits of gifted children were

reworded to exemplify how they would be manifested by

African-American children.

Baldwin (1985) formulated

a

list of commondescriptors

for children affected by cultural diversity, SOCIOECO-

nomic deprivation and geographic isolation. General

descriptors were related to indicators of external and

internal deficits, possible environmental conditions

affecting the appearance of the behavior in different

groups, exceptional characteristics to be observed, indi-

cators of intellectual processing abilities and guidelines

to develop curricula guidelines to address the behaviors.

She recommendedthat this list be used to develop

identification techniques. |

A frequentcriticism of checklists and rating scales,

even those discussed above, is that they still reflect

the dominant group’s definition of ability. McLeod

and Cropley (1989) observed that the basic problem

lies not in the fact that there are no talented culturally

different and disadvantaged children,but in the choice of

indicators usedto signal the presence of gifts and talents.

Several researchers (Baca & Chinn, 1982; Bernal, 1974;

Wood & Achey, 1990) concluded that educator’s limited

information about culturally and/or environmentally

based characteristics of giftedness exhibited in many

disadvantaged and cultural subgroups prevents some

children from being referred as candidates for talent

development programs.
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CULTURE-SPECIFIC CHECKLISTS

Key features of culture-specific checklists include a focus

on (a) culture-derived definitions of exceptional abilities

and (b)style differencesin exhibiting exceptionalability.

Examples of culture-specific checklists include the

“Who” and “O” checklists (Hilliard, 1976), developed

to observe for gifted behaviors in African-American

student populations; a tribal—cultural checklist (Tonemah,

1987) developed through tribal agreement to capture

characteristics of exceptional American-Indian children

and youth; and a checklist developed by Bernal (1974)

to identify gifted Mexican-American children.

CONDITION-SPECIFIC CHECKLISTS

These type checklists highlight the impact of factors

described earlier by Passow (1982) on expressions

of exceptional abilities. Their focus is on defining

exceptional behavior within the environmental context

of students. The checklist of creative positives developed

by Torrance (1977) is a primary example. It was derived

from his observations of talented low socioeconomic

status children engaged in problem-solving activities

and has been adapted or adopted by many school

systems. Glaser and Ross (1974) developed a list

to describe behavior of disadvantaged students who

succeeded despite adverse environmental and family

conditions. Behavior included having a strong sense

of self, ability to break social ties with social norm

pressures, questioning orientation, risk-taking capacity

and ability to channelrage.

Identification

Identification has been one of the most problemmatic

areas in the studyof talented disadvantaged andculturally

different children. A variety of measures and procedures

have been recommended to improve identification

decisions made about these children’s eligibility for

talent development programs. This discussion describes

some of those measures and procedures.

Modifying or Altering Traditional Identification

Procedures

A major problem hasbeenthat traditional identification

procedures have not been appropriately applied to

children in disadvantaged and culturally different

populations. Witty and Jenkins (1934) successfully

adapted the methods used by Terman to identify

superior Negro students in grades 3-8. It provided

early evidence of the presence of talented minority

individuals at the upper end of an ability spectrum. A

later study by Fitz-Gibbon (1975) used a conventional

procedure, supplemented with culture fair measures,

to successfully identify gifted inner-city eighth graders.



The Disadvantaged and Culturally Different Talented
 She used teacher nominations, The California Test ofMental Maturity (CTMM) (1963 edn, short form level3), the Raven Standard Progressive Matrices (SPM)(1956), the Advanced Progressive Matrices (AdvPM)(1962), the California Achievement Tests (CAT) (level4, form A in mathematics and reading 1970), and theWechslerIntelligence Scale for Children (WISC) (1974).Fitz-Gibbon (1975) reported a 100% effectiveness ratingand a 90'o efficiency rating.

Modifying Scoring andAnalysis to Tap Culture-
Specific Strengths

Children raised in different circumstances andin differ-ent economic conditions develop different strengths.One recommendation has been to find ways totap those strengths using standardized methods. TheAbbreviated Binetfor Disadvantaged Students (ABDA)was developed by Bruch ( 1971) to investigate the use of aspecial scoring schemeto identify the strengths of gifteddisadvantaged students. By using Guilford’s “structureof intellect” model to describe mental operations onthe Stanford—Binet, Bruch assessed strengths of Blackelementary students in problem-solving skills withvisual ancl auditory content, memory operations andconvergen! production. Weak areas included cognitionof semantic units and divergent productions. Sheconcluded that cultural experiences do affect thedevelopment of cognitive strengths.
Meeker (1978) also used the Strengths approachto assess bilities in culturally diverse children. Sheused the Srructure of Intellect Learning Abilities (SOI-LA) test (Meeker & Meeker, 1979) to investigatecognitive abilities in Navajo children. Auditory memoryand high figural ability were identified as strengths.Semantic ability and classification Skills in the figuraldimension exemplified weaker areas. These strengthsand weaknesses could be directly related to theculture of the Navajo child. She concluded that suchknowledge aboutchildren from different cultural groupswould better inform the development of appropriateidentification instruments.

Matrix Models

Another problem has been over-reliance on a singlemeasure to confirm eligibility for talent developmentprograms(Frasier, 1987, 1991; Baldwin, 1985; Gregory,Starnes, & Blaylock, 1985, 1992; Shaklee, 1992). Theuse of multiple criteria (combining objective andSubjective criteria to determine eligibility for talentdevelopment programs) has been highly recommendedas a best practice to avoid reliance on a single score(Clark, 1991: Freeman, 1991; Maker & Schiever, 1989;McLeod & Cropley, 1989; van Boxtel, 1992).The Baldwin Identification Matrix (BIM) (Baldwin,1984; Baldwin & Wooster, 1977) is an example of a

procedure developed to facilitate the use of multiplecriteria to determine program eligibility. A wide varietyof information is gathered in several] areas to produce aprofile of the child. The process is augmented by the useof a supplemental checklist completed by the teacher,the parent, or other persons whoare familiar with thechild. The majorcriticism of the matrix has been thatit gives equal weight to data from dissimilar sources(Feldhusen, Baska, & Womble, 1981). However, some .Studies have documented the effectiveness of the BIMin improving the identification of talented minorityStudents (Blackshear, 1979; McBeath, Blackshear, &Smart, 1981).

Quota System Models

Quota systems, created by designating placesin a talentdevelopment program for students from disadvantagedand culturally different groups (LeRose, 1978: Mitchell,1982), or by lowering thresholds for minorities to enterprograms (Baska, 1989), have been recommended asways to ensure delivery of special services to them.Baska (1989) strongly recommended using the sameinstruments to identify all students, but remedyingdisparities by lowering the entry scores for minorities.Reserving places for students on the basis of cultural/ethnic group membership or economic conditions rep-resents an artificial manipulation ofa situation. Whileit is unfair that traditional identification procedureslimit access to talent development programs for manydisadvantaged and culturally different children,it is alsounfair to deny places to students who qualify for servicesbut are not membersof a targeted group.

Use Assessment Measures Sensitive to GroupDifferences in Culture and Economic Conditions

A major problem in identifying talented culturallydifferent and disadvantaged children has been theunresolvedcriticism that thetests used reflect the valuesand behaviors of the dominant culture (Baldwin, 1985,1991; Barkan & Bernal, 1991; Bernal, 1974; Frasier,1987, 1991; Hilliard, 1976, 1991; Maker, 1983; Maker& Schiever, 1989: Tonemah, 1987: Torrance, 1977). AsMcLeod and Cropley (1989) aptly observed: ,
Although different Subgroups may define excep-tional ability according to different criteria, only_ those of the dominant cultural group mayreceiverecognition; in most countries this means emphasison language, abstract thinking, listening, sittingquietly and attending, dealing with problemsthroughdiscussions and respect for authority (p. 135). |

In continuing attempts to remedy this Situation,several assessment measures and procedures have beendeveloped to better reflect Sensitivity to cultural andeconomic groupdifferences.
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The System ofMulticultural Pluralistic Assessment

(SOMPA)

The SOMPA(Mercer, 1981; Mercer & Lewis, 1979) was

developed to examine intelligence within the context of

the culture of the child. A child is evaluated only in

relation to others who come from similar sociocultural

backgrounds and who have had approximately the same

opportunity to acquire basic knowledge and skills.

Results of a study by Matthew and associates (1992)

provides strong evidence of the effectiveness of the

SOMPAin increasing the proportion of disadvantaged

students identified as gifted.

The Learning Potential Assessment Device (LPAD)

The LPAD developed by Feuerstein (1979) was

designed to assess the cognitive potentialof individuals,

particularly the culturally deprived and to recommend

remedies for any deficiencies. Built on principles of

cognitive modifiability, the teacher and the student

use a “test-teach-test” method to explore the child’s

acquisition and performance componentsofintelligence.

It is highly praised for its potential to change the

paradigm by which intelligence is assessed in minority

children (Hilliard, 1991) and for its effectiveness in

identifying gifted culturally different and disadvantaged

children (Skuy, Gaydon, Hoffenberg, & Fridjohn, 1990;

Skuy, Kaniel, & Turzel, 1988; Skuy & Shmukler, 1987).

OTHER INSTRUMENTS

Other measures believed to be appropriate for diverse

cultural and economic groups are the (a) Kaufman

Assessment Battery for Children (K-ABC) (Kaufman &

Kaufman, 1983; Kaufman, 1984; Kaufman & Harrison,

1986; Lewis, 1989) (b) The Torrance Tests of Creative

Thinking, (TTCT), Verbal and Figural (Torrance, 1966,

1971, 1977, 1987; Torrance & Goff, 1990), The Raven's

Progressive Matrices (Raven, 1956, 1962; Raven, Court,

& Raven, 1985).

Programs and Curricula

A summary ofarticles appearing in a book edited by

Makerand Schiever (1989) providesa useful synthesisof

features that should characterize appropriate programs

and curricula for cultural and ethnic minority students.

Essentially the authors agreed that program goals for

talented cultural and ethnic minority students should

reflect educational goals designed for all talented students.

Basic principles included planning the curriculum based

on students’ strengths; providing for the development

of basic skills and other abilities that the student

may lack; considering differences as positives, not

negatives; arranging for mentors from the homeandthe

community; and creating and maintaining a classroom
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with a multicultural emphasis. The following examples

illustrate the application of these principles.

Akarsu (1992) described a special school being

developed for economically disadvantaged urban and

rural children in Turkey. The goalis to provide students

with the skills they need to be admitted to a university

of their choice. The organizational structure will include

“learning villages” where all participants—students,

educators, mentors, family and community members

and researchers—will cooperate in a variety of activities

as co-learners.

The Skills Reinforcement Project (SRP) (Lynch &

Mills, 1990) is an example of a program that recognized

the strengths of disadvantaged and minority and students

as well as provided them with opportunities to develop

those basic skills they lacked. Over a nine-month

period, specialized educational training was provided

in mathematics and language arts. The goal was to

use basic skill reinforcements to help capable minority

and disadvantaged students increase their standardized

test scores and eventually qualify for gifted and talented

programs. SRP students did show significant pretest to

post-test gains in verbal and quantitative reasoning.

Results of student and parent evaluations indicated

that students did appear to develop academic skills and

affective traits needed to succeed in rigorous academic

programs.

A Better Chance (ABC) is an example of a national

search to provide access to excellent college preparatory

programs for talented minority children. Over its

30-year existence, more than 8000 students who

come from communities infamous for high drop-out

rates, overcrowded classrooms, outdated equipment

and inadequate materials, have been identified. Each

year 700 applicants are accepted for enrollment in 160

outstanding public high schools, private day schools and

boarding schools across the country. Nospecial academic

preparatory courses, private tutoring, seminars in test-

taking, or study skills courses are provided these first

year high school adolescents prior to their enrollment.

A recent sample of ABC graduates found that 96%

had completed or were in progress for a bachelor’s

degree, 38% for a master’s and 7% for a doctorate

(Griffin, 1992).
Israel has had a long history of attending to the

needs of the gifted disadvantaged student. Results

from a longitudinal study (Smilansky & Nevo, 1979) of

disadvantaged adolescents enrolled in a specially designed

boarding school indicated that “83% completed academic

high school, against only 58% from acontrol group; 63%

ultimately studied in university, against only 36% from

the control groups; and 40% received a B.A. in the

regular schedule of 4 years, against only 16% in the

control group” (Smilansky, 1981, p. 280). In a follow-up

study it was reported that 18% completed an M.A.and

4% had earned a Ph.D.

A final example of a program designed to find and

nurture potential giftedness among young disadvantaged

Black and Hispanic students is The Program of
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Assessment, Diagnosis and Instruction (PADI) (Gregory
et al., 1992). The PADI program is grounded in the
belief that potential giftedness can be found among
students with deficits in basic skills and limited English
proficiency skills if the appropriate diagnostic tools are
used and if appropriate adjustments are madein their
instructicnal program. During thefirst six years of its
operation, the rate of transition of PADI students into
the regular gifted program has held between 25-30%.

New Research Initiatives and Implications for
Future Research

NewInitiatives

Several researchers have suggested that capacity defini-
tions of viftedness are out of date (van Boxtel, 1992),
that the problem of identifying talented disadvantaged
and culturally different students will not be resolved
by developing a new assessment instrument (Gregory,
1985); that there should be a change in emphasis
from being gifted to a concern about developing gifted
behavior: in youngsters (Renzulli, 1987); and the need
for a paradigm shift toward more flexible, inclusive
and instructionally oriented conceptions, from using
identifica*ion simply to include or exclude students from
a particular category (Treffinger, 1991). The following
researchinitiatives symbolize movesin these directions.

Federa! funds were madeavailable through the Jacob
Javits Gifted and Talented Student Education Act of
1988 to investigate, among other issues, procedures
that wou'd improve the education of gifted children
from ecoriomically disadvantaged families and areas and
from limi‘ed English proficiency backgrounds. By 1992
more than 60 studies were being conducted across the
United States of America with various populations of
target students. Two of those studies are reviewed here
to illustrate Javits programs.

Shakle: (1992) has developed an experimental model
to identily exceptional potential in young minority
and/or economically disadvantaged students. Computer-
assisted analysis of videotaped samplesof representative
behaviors. of children are used as the basis for
identification. Currently four components have been
designate! as Primary Identifiers on the videographic
data. They are: acquisition and retention of knowledge;
comprehension and application of knowledge;individual
creative attributes; and individual motivationalattributes.
Because the latter two categories are believed to be
both environmentally and culturally bound, they are
used only as additional information, not as primary
meansof identifying exceptional intellectual potential.
Other ccmponents of the model include inservice
experiences to prepare primary classroom teachers to
modify curriculum andinstruction based on systematic
observations.
A 5-year National Research Center study being

conducted! at The University of Georgia (Frasier,

1992) is investigating the giftedness in economically
disadvantaged and limited English proficient students.
This comprehensive study which considers all factors
that impact the identification of talented students
in these groups at once is in process; complete
data are not yet available. The study’s objective
is to provide a theory and process for identifying
and educating talented disadvantaged and culturally
different students based on their exhibition of basic
attributes of the giftedness construct (Hagen, 1980;
Hoge, 1988, 1989; Hoge & Cudmore, 1986; Leung,
1981). Data were analyzed from three sources: (a)
case studies collected on a national sample of bright
disadvantaged students from variety of cultural/ethnic
backgrounds; (b) a comprehensive review ofliterature
describing gifted children; and (c) an intensive analysis
of relevant checklists and descriptions of gifted students
(Bernal, 1974; Gallagher & Kinney, 1974; Hagen, 1980;
Torrance, 1977; Tonemah, 1987; Hilliard 1976). This
process resulted in the formulation often basic attributes
representing the giftedness construct. These basictraits,
aptitudes and behaviors (TABs) provided the basis for
creating a theoretical paradigm to guide identification
of giftedness in diverse groups; a staff development
model (SDM)to assist educators in observations and
referrals of exceptional students for assessment and a
research-based assessment plan (RAP)that incorporates
the Frasier Talent AssessmentProfile (F-TAP)(Frasier,
1990, 1992) to assess gifted potential using multiple
criteria. The SDM and RAP models havebeenpiloted in
six rural and urbanschooldistricts of varying population
configurations. The models are currently being field
tested in 16 national sites, again reflecting various,
size, location and population configurations. In the pilot
test 117 elementary through high school students were
identified, they are currently being served as bonafide
gifted students in regular gifted program. Follow-up
study is being conducted over the next three years to
evaluate their performance, the program and curricula
adjustment made, and further adjustments needed.

Implicationsfor Future Research

Around the world, the rapidly changing characteristics of
societies increases the complexity of issues and problems
affecting the detection of talented disadvantaged and
culturally different children. Research to identify and
develop talent in these children must take a different
direction from comparing performances amongdifferent
groups of children and using family status variables to
describe children’s potential to learn (Clark, 1983).
Kitano’s (1991) summary of past research on ethnic
diversity strongly points to the need for research based
on cultural/ecological theories that focuses on within-
group, rather than between-group differences. Theories
of cultural differences, deficit and deprivation are no
longer appropriate as a basis for focusing on talent
developmentand nurturancein diverse populations. The
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following recommendations are madefor future research
in this area.

(1) Hoge (1988, 1989) has argued forcefully that a
clear statement specifying the traits, aptitudes, and/or
behaviors that determine selection measures used to
make decisions about labels and services must be
presented to clarify the discrepancies between formal
or official definitions of the giftedness construct and
operational definitions provided by selection instru-
ments. Further research should be developed that
focus on identifying and educating for exceptional
demonstrations of the basic traits, aptitudes and
behaviors associated with the giftedness construct.

(2) Studies on the nature of environments of
disadvantaged and minority students have tended to
emphasize deficits, not strengths or supports. Almost
all the contributors to the Maker and Schiever (1989)
volume emphasized the need to understand better
the support structures in the school and community
environments of these students. This focus does not
suggest ignoring adverse conditions but rather it
recommends taking a more proficiency-oriented view
to better inform interventionstrategies.

(3) How individuals judge themselves and how they
interpret the judgments madebyothers probably affect
their performance more than anything else. Further
research should be devoted to self-perceptions of ability
among talented disadvantaged and culturally different
students.

(4) While it has been frequently recognized that a
combination of qualitative and quantitative measures
would provide more efficient and effective detection
of exceptional performance needsthat require different
instructional services (Treffinger, 1991), unfortunately
few standardized and validated qualitative measures
currently exist (van Boxtel, 1992). Further research
should be focused on the development of qualitative
assessment measuresto validly assess talent potential.
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Introduction

Overthe past 30 years, manyof the unenlightenedbarri-
ers preventing gifted women from achieving educational

credentials and occupational status commensurate with
their abilities have been removed. In many educational
programs, comparable gender representation quickly
ensued, esyecially in areas like law where many kinds
of 4-year ciegrees are acceptable for admissions. Excep-
tional performances by womenonbar exams,law school
grades anti honors followed, just as the protagonists
who worked so hard to remove the aforementioned
barriers had predictedall along. Gender-comparabilities
in medical schools, both in representation andin perfor-
mance, followed shortly thereafter. This trend served
to reinforce further the well-grounded arguments for
removing vender-discriminating educational barriers to
begin with. That is, argumentsinitially stemming primar-
ily from pclitical-ideological concerns now became but-
tressed by economic and psychological justification: not
only were women performing admirably in these areas,
the disciplines themselves were benefiting from a more
able student population. As a consequence of the
greater number of women with exceptional academic
credential: entering law and medicine, both disciplines
have insur2d that their future leaders and practitioners
will have greater competencies and sophistication.
With such progress in mind, the attention naturally

has shifte:i to the physical sciences (our area of con-
centration:, where pronounced gender disparities still
remain (Lick & Rallis, 1991; Eccles & Harold, 1992;
Maple & Stage, 1991). Could similar benefits accrue for
these discilines if more women entered and maintained
a commitment to physical science educational/voca-
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tional tracks? Why has comparable representation in

the math/science pipeline not been achieved? Have

we completely removed from the physical sciences

the barriers that previously prevented women from

entering law and medicine? Are there factors unique

to the math/science pipeline that discourage women
from entering and excelling within it? These questions,

among many others, are being investigated through
our research. Here we focus specifically on factors
relating to educational/vocational choice, exceptional
educational/vocational achievements and gender dif-
ferences within the gifted population. Our research,
however,is also aimed at program experimentation and
refinement of well-known educational interventions.
Thatis, in working with intellectually talented students,
individually and in groups, we attempt to find and
provide environments wherein their talents can best
blossom and cometo their full fruition. Understanding
what those environments consist of and learning how
to provide them are two of the more central goals of
our applied research. We shall draw upon that work
as well.
Our work with mathematically and verbally preco-

cious youth is particularly relevant to ascertaining the
critical determinants of gender differences in math/sci-
ence achievement. Noteworthy professional achieve-
mentsin the sciences tend to be within the exclusive pur-
view of the highly able—people located within the top
few percentage points of the distribution of intelligence.
Given this, our Study of Mathematically Precocious
Youth (SMPY) provides a data bank especially well
suited to speak to male/female differences in educational
achievement and choice, inasmuchasit contains large
proportionsof individuals, of both genders, who possess

Iowa State University, Ames, Iowa 50011-3180. This work was

supported by a grant from the National Science Foundation
(MDR 8855625).
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the intellectual potential for educational and career
excellence in engineering, mathematics and the physical
sciences, as well as for a variety of other distinct
professionalcareers.

It is the thesis of this chapter that the theoretical
model guiding our research with the gifted, which is to
be explicated, has implications for analyzing and better
understanding the under-representation of womenall
along the math/science pipeline. Indeed, our empiri-
cal studies have revealed unique factors operating to
preserve gender-disparities in math/science careers and
these factors relate to choice. We propose here that
gender differences in achievement are a reflection of
choices and that these choices naturally emerge from
a number of gender-differentiating attributes critical
for a commitment to, and excellence in, math/science
careers. Further, we suggest that it might be profitable
to reconceptualize the professional and the public view
of gender differences in math/science achievement,
namely, as consequences of the different perspectives
and personal qualities that males and females bring to
situations.

In what follows, we shall draw on the longitudinal
findings from SMPYto illustrate key antecedents to
gender differences in the physical sciences. We shall
first describe the design of our study and its theoreti-
cal framework. This is followed by a discussion of
gender differences in actual achievement among the
mathematically talented and some empirical findings
involving gender differences on familiar as well as
underappreciated variables critical for choosing to excel
in math/science domains. Finally, we close with a brief
discussion of the implications of our current state of
knowledgeand howthese implications might be used to
both guide and organizethe direction of future research
on gifted females (as well as males).

Study of Mathematically Precocious Youth (SMPY)

SMPYwasfounded by Julian C. Stanley in September
1971 at Johns Hopkins University and predicated on
the philosophy of conducting research through service
to intellectually talented students. SMPY wasinterested
in first identifying adolescents who possess exceptional
intellectual abilities and then to ascertain the factors
that contribute to their optimal educational and voca-
tional development. Special attention always has been
devoted to math/science disciplines. One intervention,
implemented from the start, was to provide these
students, through acceleration andspecial classes, with
better opportunities to develop their already exceptional
quantitative skills. To facilitate the uncovering of other
beneficial interventions and to answer basic research
questions aboutintellectual giftedness more generally,
SMPYestablished in 1972 a planned 50-yearlongitudinal
study, now being conducted at Iowa State University.
Through this study, which currently includes about 5000
talented individuals identified over a 20-year period,
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SMPYis beginning to bring into focus the factors that
contribute to gifted students’ educational, intellectual,
personal, and vocational development.

Participants in SMPY wereidentified through a talent
search, a concept developed by Stanley and initially
limited to mathematicaltalent (cf. Cohn, 1991; Keating
& Stanley, 1972; Stanley, 1973; Stanley, Keating, & Fox,
1974). The concept of a talent search has been refined
over the past 20 years and extended from 450 students
in 1972 to well over 140,000 on an annual basis and
from a focus on mathematics only to include verbal
and overall intellectual abilities. Yet the basic premise
of the talent search has remained the same:students in
7th or 8th grade (12- to 13-year-olds) who are already
known to have scored in the top 3% on national norms
on standardized achievementtests (e.g., the Iowa Test
of Basic Skills) administered routinely by American
schools are invited to take the College Board Scholastic
Aptitude Test (SAT) at regular administrations. The
SAT measures mathematical reasoning (SAT-M) and
verbal reasoning (SAT-V) ability and is designed for
11th and 12th graders whoare planningto attendcollege.
(This form of assessment is knownas above-level testing
(Stanley, 1990), inasmuch as the SAT wasdesigned for
students 4 to 5 years older than SMPYparticipants.)
Nonetheless, the score distributions manifested by these
gifted 7th or 8th gradersare similar to those observedin
random samplesof high school students (Benbow, 1988;
Keating & Stanley, 1972). It is through this mechanism,
the talent search, that the SMPY subject pool for the
longitudinal study was formed; all 5000 subjects, except
for one group, were selected for high SAT scores that
place them in at least the top 1% in intellectual
ability. Although several “types” of gifted students
are being studied, SMPY’s emphasis has remained on
the math/science disciplines.

SMPY’s Longitudinal Design

Four SMPYcohorts of gifted students, initially identified
at age 13, are being tracked longitudinally, as well as
a fifth cohort comprised of graduate students in this
nation’s top math/science departments (see Table 1).
Fach cohort is separated by a few years. Collectively,
the five cohorts span 20 years. Also, several comparison
groups consisting of less able students are contained
within the longitudinal study. Becausethe studentsin the
first four cohorts were identified over a 20-year period,
using the samecriteria, our design allows us to assess
historical influences to a degree (cf. Grinder, 1985).
This is a great advantage. Lack of historical control is
a problem associated with most longitudinal studies.
Another uniquefeature to the design of this present-

day longitudinal study is the continued augmentation of
Cohort 4, which is in the process of being formed. The
influx of new students into the longitudinal study allows
us to ask questions that were not possible in 1972 when
the study began. The currency of the studyis, therefore,
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TABLE1

The SMPYLongitudinal Study.
Its Cohorts of Subjects
 

 

When Age when Ability
Cohort N identified identified SATcriteria level

Verb. = 370 or 1%
1 2188 1972-1974 12-13 Math = 390

Top 1/3 of Talent 0.5%
2 778 1976-1979 12 Search Participants

Math = 700 0.01%
3 423 1980-1983 <13 Verb. = 630

1983 12 SAT-M + SAT-V = 540 5%
Comparison Group

1982 12 500-590 Math 0.5%
600-690 Verb.

Math = 500 or 0.5%
4 = 750 1987 12 Verb. = 430
 

Cohort 5 includes 750 students enrolled in top-ranked graduate departments in the
U.S.in variousscientific disciplines; they were surveyed at age 23-25 in 1992.

maintained. Finally, as a validity check on ourselection
procedures, as well as enhancing the longitudinal design
features of SMPY, we are conducting a retrospective
study of the characteristics and developmental paths of
graduate students in the top math/science departments in
the U.S. As noted earlier, this is our Cohort 5. Do such
students differ in substantive ways from the students in
the SMP’'Ylongitudinal study? If so, we soon will be in
a position to detect how.
Thus, over 5000 students are currently participating

in the SMPY longitudinal study and soon will increase
to over “000. All of the students in the five cohorts
are being surveyedatcritical junctures throughouttheir
youth and adult lives. Moreover, each cohort will be
surveyed at the same age to ensure developmental
comparallity of our cross-cohortfindings. This serves as
a rough sketch of the composition of the SMPY database
and how:t constructed.

The Theoretical Structure Guiding SMPY Research

The conceptual framework for our research draws on
three already existing theoretical perspectives (e.g.,
Dawis & Lofquist, 1984; Tannenbaum, 1983, 1986;
Zuckerm.in, 1977). We also incorporate someof whatis
already k nown about the developmentoftalent and per-
sonal pre “erences for contrasting educational/vocational
paths. Pr marily, our work is based upon a well-known
model of vocational adjustment, the Theory of Work
Adjustme nt (TWA), a model that has been developed
over the last 30 years by Rene V. Dawis and Lloyd
H. Lofquist (Dawis & Lofquist, 1984; Lofquist &
Dawis, 1969, 1991) at the University of Minnesota.

Oneespecially attractive feature of this modelis that it
is readily extendedto critical antecedents of vocational
adjustment, such as choosing a college major.
According to TWA,to assess optimal learning and

work environmentsit is useful to parse an individual’s
work personality and the environmentinto two broad,
but complementary, subdomains. An individual’s work
personality is primarily comprised of his/her: (1) rep-
ertoire of specific skills or abilities and (2) personal
preferences for the content found in contrasting edu-
cational/vocational environments. In contrast, differ-
ent environmental contexts (educational curricula and
occupations) are classified in terms of: (1) their ability
requirementsand (2) their capability to reinforce. Opti-
mal learning and work environments are then viewed
as requiring two levels of correspondence, labeled
satisfactoriness and Satisfaction.

Satisfactoriness denotes the degree of correspondence
between abilities and the ability requirements of a
particular environment (viz., occupation or educational
curriculum), whereas satisfaction denotes the degree
of correspondence between the preferences and the
types of reinforcers provided by an occupation or
educational track. Collectively, satisfactoriness (how
the environment will respond to the individual) and
satisfaction (howthe individualis likely to respond to the
environment)are useful for predicting the length of time
individuals are likely to remain in various educational
or career tracks. They are continuous as opposed to
discrete concepts and one’s psychological adjustment
to any given environment at any point in time is, to
a large degree, a joint function of these two broad
correspondence dimensions (see Figure 1). One impli-
cation of the modelis that assessing the environment
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FIGURE1. Thetheory of work adjustment — a depiction

for its requirements and reward capabilities is just as
importantas assessing the individual’s learning and work
personality (i.e., abilities and preferences). This model
also stresses the importance of assessing both abilities
and preferences, concurrently, to ascertain the readiness
of a given individual for a particular educational or
career track (cf. Lubinski & Thompson, 1986).

Personality Structure: Assessing Critical Dispositions
for Learning Readiness and Efficient Work

ABILITIES

Before assessing abilities, one needs to determine how
intellectual abilities are best conceptualized. There is
actually a remarkable degree of consensusthatintellec-
tual abilities are quite adequately depicted by Guttman’s
(1954) early formulation of the Radex (cf. Ackerman,
1987; Carroll, 1985; Humphreys, 1979; Lubinski &
Dawis, 1992; Snowet al., 1984); a Radex representation
of intellectual abilities, taken from Snow’s work,is pro-
vided in Figure 2. In this organization, cognitive abilities
are differentiated along two dimensions, complexity
(viz., sophistication of the intellectual repertoire, gen-
eral intelligence, or “g“) and content (viz., lower-order
factors composed of three relatively distinct symbolic
systems: verbal/linguistic, numerical/quantitative and
spatial/pictorial). Both are important to assess. In our
work with the gifted, for example, we have foundit
useful to assess the complexity dimension to determine
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the extent to which educational acceleration is warranted
(to provide a more correspondent learning environ-
ment), plus lower-order factors to ascertain the precise
nature of the acceleration required (thus providing a
more individualized and optimal learning environment,
responsive to students’ unique strengths). Different
“types” of gifted students, for example, verbally vs.
mathematically precocious, assimilate certain course
work at different rates and more optimal learning
transpires if curricula are responsive to such individual
differences.

PREFERENCES

In our research (and as part of our summer programs),
the assessment of personal preferences is teamed with
ability assessment to paint a more comprehensivepic-
ture of the unique aspects of each student and of
how these features of their personality might factor
into educational and career decision making. Students
also have found this information useful in consid-
ering educational and career possibilities with high
school counselors and parents. Two of the more use-
ful schemes for analyzing educational/vocational inter-
ests and values are Holland’s (1985) hexagon (con-
sisting of Investigative, Artistic, Social, Enterprising,

Conventional, and Realistic vocational interests; see
Figure 3) and the Allport, Vernon, and Lindzey’s (1971)
Study of Values (SOV), which is comprised of six value
dimensions(or evaluative attitudes), sharing appreciable
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“w” identifies subtests of the Wechsler Adult Intelligence Scale. (After Snow, Kyllonen & Marshalek, 1984.)

overlap with Holland’s model(viz., theoretical, esthetic,
social, economic, religious, and political). We assess
these attri.utes as they are useful for identifying optimal
learning environments (those likely to be most enjoy-
able and rewarding) for gifted students of comparable
abilities but who differ in nonintellectual attributes
ultimately related to career choice.

Environment Structure: Assessing Critical Features
ofEnvironmental Ecologiesfor Learning and Work

Up to ths point we have talked about the person-
ality structure of the individual (abilities and prefer-
ences). School and work environments also can be
analyzed ising analogous dimensions. Educational/vo-
cational environments may be construed as molecular
ecologies defined by: (1) their capability to reinforce cer-
tain prefeences and (2) the response requirements (or
the abiliti:s) that they demandof individuals. In physical
science environments the response requirements par- —
ticularly iivolve high mathematical and spatial/mechani-
cal reasoning abilities but also strong verbal ability, while
investigative interests and theoretical values are among
the most salient personal preferences for gravitating
toward sc.entific environments, finding the content of
these disc: plines reinforcing (for developing one’s intel-

lectual talent) and maintaining a commitment toward
such disciplines (Dawis & Lofquist, 1984; Holland, 1985;
Lubinski & Benbow, 1992; MacKinnon, 1962; Roe,

1953; Southern & Plant, 1968). These environments
require intense abilities and preferences for manipulat-
ing and working with sophisticated things and gadgets
for lengthy periodsof time. Individuals with pronounced
or relatively higher social values (or stronger need for
people contact), in contrast, are not as readily reinforced
in such environments.
The above is what we and others have found to be

the person—-environment correspondence structure for
engineering and the physical sciences (Dawis, 1991;
Dawis & Lofquist, 1984; Lubinski & Benbow, 1992;
Holland, 1985; Roe, 1953). Although students are not
formally selected for advancedscientific training based
on their theoretical values, their investigative interests,
or their spatial and mechanical reasoning abilities (but
they are on mathematical reasoningability), they appear
to self-select scientific careers based on all of these
attributes, whether they are explicitly aware of their
abilities and preferences or not (Humphreys, Lubinski,
& Yao, 1993). Moreover, an individual will remain in -
the sciences to the extent that congruenceis established
between (1) his/her abilities and preferences and (2)
the skill requirements and reinforcers provided by
the scientific environment, respectively. Satisfaction
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locations, most are located near the point shown.

and THINGS (~—®*) or DATAand IDEAS( { )

 

* The World-of-Work Map arranges job families (groups of similar jobs) into 12 regions.
Together, the job families cover all U.S. jobs. Although the jobs in a family differ in their

° A job family's location is based on its primary work tasks—working with DATA, IDEAS,
PEOPLEand THINGS. Arrows show that work tasks often heavily involve both PEOPLE

¢ Six general areas of the workworld and related Holland types are indicated around the edge of
the map. Job Family Charts (available from ACT) lists over 500 occupations by general area
job family, and preparation level. They cover more than 95% of the labour force.  
 

FIGURE3. World of work map





D. Lubinskietal.
 

able (Benbow & Lubinski, 1992, in press; Benbow &
Stanley, 1980, 1983; Lubinski & Benbow, 1992; Stanley
et al., 1992). Amongthegifted, there are sizable gender
differences at age 13, favoring males, in mathematical
reasoning and in spatial and mechanical reasoning
abilities—the very abilities required of the physical
sciences. Moreover, at the end of high school and

college, these differences remain and accompany gender
differences favoring males in math/science achievement
test scores (as well as other test scores), whereas females
tend to doslightly better than males on a number of
verbally oriented achievement tests (Stanley et al.,
1992). Before profiling these differences in somedetail,
we will address first the question: how can normative
male/female means be converging while gender differ-
ences amongthe gifted remain pronounced? There are
at least two possible explanations and probably both
operate to a degree: test construction practices and
genderdifferencesin ability dispersion.

First, Stanley et al. (1992) have remarked thatit is
difficult to assess changes in group performance on
cognitive tests over the last few decades, inasmuch as a
numberoftest publishers may have routinely culled from
their instruments items that characteristically generate
the most conspicuous gender differences—a procedure
that some refer to as correcting for “gender bias” or
“equity in testing.” Thus, it is possible that the apparent
convergence of male/female group meansis duetotest
construction practices as much as, or perhaps even
more than, a genuine changein the cognitive attributes
purporting to be assessed by these measures.

Second,if meta-analytic reviews are indeed detecting
a degree of genuine gender-convergence, consumersof

meta-analytic reviews must keep in mind that thismeth-
odology provides information only on groupdifferences
in overall level of the attribute under analysis. Meta-
analytic reviews do not provide information on group
differences in other statistics such as those indexing
ability dispersion. There are other parameters on which
the genders can differ and a critically important oneis
variability (cf. Benbow, 1988).
Many lines of evidence have converged to suggest

that males are more variable than females on a variety
of intellectual variables and, interestingly, this appears
to hold even for variables on which females have
superior means. This phenomenon has been observed
over several decades in normative samples(cf. Feingold,
1992; Lubinski & Benbow, 1992; Lubinski & Dawis,
1992; Lubinski & Humphreys, 1990a, 1990b). Table 2,
for example, consists of data from Project TALENT
(Flanaganet al., 1962). Project TALENTcontains data
from stratified random sample of U. S. high schools,
collected back in 1960; this data bank contains four
grades of students, 9 through 12, with approximately
100,000 students in each grade. A number ofability
and preference measures were administered to these
students over the course of several days of testing.
Four composite measures (viz., English language, spa-
tial visualization, mathematical reasoning, & general
intelligence) are assembled in Table 2; each mean
and standard deviation represents approximately 50,000
subjects. It is clear that even for the English language
composite, on which females are clearly superior as a
group, the males across all four grades were more
variable on this measure as wellas all the others.
A more contemporary exampleis provided by Stanley

TABLE 2

Meansand Standard Deviations for Four Ability Composites.
From Project TALENT for Grades 9-12 by Gender
 

 

English language Mathematics Spatial Intelligence
M. S. M, S.. M, S. M, S,

Grade 9
Females 87.65 17.29 15.35 6.43 60.15 20.07 145.36 52.58
Males 79.51 18.11 16.01 6.98 69.18 22.54 142.48 54.22

Grade 10
Females 92.29 17.43 16.65 7.08 63.42 20.80 157.35 52.69
Males 84.37 18.12 18.05 7.65 74.45 22.77 156.40 54.27

Grade 11

Females 96.63 16.91 17.77 8.02 66.22 20.94 169.97 52.13
Males 89.28 17.89 20.69 8.90 79.01 22.96 173.56 53.95

Grade 12
Females 100.27 16.55 18.60 8.15 68.49 21.31 180.08 51.56
Males 92.73 17.56 22.46 9.32 82.35 23.31 184.98 53.82
 

Sample sizes for each cohort by gender follow: grade 9, females = 49,393, males = 49,968;
grade 10, females = 47,119, males = 48,543; grade 11, females = 45,428, males = 43,851; grade
12, females = 40,116, males = 38,392. Detailed descriptions of these ability composites may be

found in Lubinski and Humphreys (1990a).
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et al. (1992). These investigators again report that males
tend to be more variable on measures of cognitive
functioning, including tests for which females have
higher means. For example, Stanley et al. (1992) noted
that the largest gender difference favoring females on
the Differential Aptitude Test (DAT) is observed in
DAT-Speling. Grade 12 females score approximately
.5 standard deviations above the males on this measure.
Alternatively, one may state that only 30% of males
score above the female mean; yet, because of greater

" male variability, there is a comparable male/female pro-
portion among students within the top 1% in “spelling
talent.” This finding and the general phenomenon of
gender differences in ability dispersion has important
implications for understanding male/female differences
at exceptional levels of achievement (cf. Lubinski &
Dawis, 192). When assessing gender differences in
achievement amongthegifted, it is the uppertail of the
ability dis‘ribution that we are evaluating; and this upper
tail contains an inordinate number of males. Moreover,
genderdifferences in dispersion and level often operate
in concert to produce especially disparate male/female
ratios at the extremes, as we will illustrate next by
returning to SMPY’s work with the mathematically
talented.

In nationwide talent searches in the U.S., discussed
previousl”, gifted students taking the College Board
Scholastic Aptitude Test (SAT) have consistently gener-
ated the fisllowing pattern of scores. Gender differences
in SAT-V are typically small. Yet on SAT-M the
differenc: between means approximates .4 standard
deviations, favoring males, and males are morevariable
than females. Together, these genderdifferencesin level
and dispersion produce the following male/female ratios
for these | 2- to 13-year-olds: SAT-M — 500 (average score
of college-bound 12th-grade males), 2:1, SAT-M — 600
(83rd percentile of college-bound 12th-grade males),
4:1, and SAT-M — 700 (95th percentile of college-bound
12th-gracle males), 13:1 (Benbow & Stanley, 1983).
Compara)le ratios have been replicated across the U.S.
in a number of talent searches across several years, as
well as in other cultures.” Score ranges at SAT-M -
500 are important for a 12-year-old to consider. They
reflect important individual differences in quantitative
sophistication (Benbow, 1992) and mark the level at
which successful graduate workin the physical sciences
at the very best universities begins to become probable.
The above gender difference in mathematical reason-

ing ability does not operate in isolation, however, to
solely produce the profound genderdisparities in edu-
cational attainment and pursuits along the math/science
pipeline. Gender differences in other abilities required
by the physical sciences, especially spatial and mechani-
cal reasoning, amplify the disparities. These abilities are

 

*Within Asian samples, male/female proportions at the
extremes »f mathematical talent are narrower than those

reported for Caucasians (Stanley et al., 1989). For example,

frequently overlooked by investigators trying to come
to grips with the under-representation of women in
engineering and the physical sciences. Table 3 contains
data that bear on this issue. They were collected on
Cohort 4 by SMPY at Iowa State University over
the last 4 years. In addition to the SAT, students
in Cohort 4 are administered a variety of nonverbal
tests including Raven’s Advanced Progressive Matrices,
three-dimensional spatial visualization and mechanical
reasoning. (A numberof personal preference question-
naires are administered as well, see below.) Gifted stu-
dents at or abovethe cutting score for the top 1%in over-
all mathematical reasoning ability display trivial gender
differences in not only SAT-V but also in Advanced
Raven scores. Yet significant gender differences are
revealed for spatial ability and mechanical reasoning.
This also parallels the findings of Stanley et al. (1992).
These investigators analyzed gender differences on the
Differential Aptitude Test (DAT)in effect-size units,
taken from a national sample of over 61,000 students.
The most pronounced genderdifference in this battery
wasobserved in Grade 12 on the Mechanical Reasoning
measure, the male-female effect-size difference was

almost a full standard deviation (.89) favoring males.
These gender differences in spatial and mechani-

cal reasoning abilities, combined with the well-known
gender differences in mathematical reasoning ability
(Benbow,1988), help explain why disparate male/female
proportions are observed all along the math/science
pipeline. The satisfactoriness criterion for engineering
and manyof the physical sciences is not as frequently
met by gifted females as males. This is only part of
the picture, however. There are gender differences
in nonability personal attributes (vocational interests
and values), in addition to life style preferences, that
exacerbatedisparities stemming from genderdifferences
in satisfactoriness for the physical sciences. We turn to
them next.

PREFERENCES

As noted earlier, physical scientists are characterized
primarily by their high theoretical/investigative pref-
erences (MacKinnon, 1962), coupled with a relatively
low need for people contact. Both mathematically
gifted males and females have, relative to their own
sex norms, strong theoretical values and investigative
interests. Yet, there are prominent gender differences
in critical preferences for maintaining a commitment
to careers in the math/science pipeline that mirror the
aforementioned spatial/mechanical abilities among the
gifted at age 13. Mathematically talented males are more
theoretically oriented on the SOV (see Table 3). Fur-
ther, their primary interests lie in the investigative and

at SAT-M > 700, the male/female Asian ratio is closer to 4:1,

whether students assessed live in the United States or not.
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TABLE3

Ability Profiles of Mathematically Gifted Students Attending a Summer Academic Program AcrossFive
Separate Years by Gender
 

Year Gender

 

Age-Adjusted Advanced Mental Bennett
SAT-M SAT-V Raven’s Rotation Mechanical
_ _ _ Test Reasoning

N XxX SD X SD N XxX SD N X SD N XX sp

» M 72 494 93 398 91 72 £246 41 #72 #42313 47.7 72 #498 #74
1999 F 45 458 66 396 82 45 243 44 45 23.7 88 45 £453 52

» M 84 486 91 395 88 85 244 42 83 316 7.5 83 49.9 7.0
F 49 465 76 404 90 47 246 45 48 #241 89 49 456 52

» M 68 532 101 426 78 68 #4«2925:1 39 68 #=299 84
1991 F 51 480 87 418 87 51 258 43 51 £25.11 10.2

+ M 107 579 101 413 81 92 25.2 42 95 300 81
F 67 472 85 418 80 58 25.9 42 63 24.1 10.0

»« M 69 537 100 415 79 69 #4245 65 69 202 94
F 48 487 74 422 76 48 253 44 48 22.5 97

1990 + M 87 S45 96 415 79 82 246 68 80 298 8.8
F 61 487 71 419 80 57 425.1 41 #56 £4216 9.4

»« M 20 585 86 441 98 20 273 44 20 249 #99 20 +402 94
F 11 505 980 449 96 11 247 51 #11 #178 #421 «11 #42935.6 80

1989 »; M 43 593 95 446 78 21 270 44 40 238 9.7 42 42.2 10.0
F 34 514-82) 455) 79s 247 584272 32s 35D——«O2'*G

» M 57 562 81 435 59 57 £42266 3.8
1988 F 32 491 65 424 80 32 £42251 «5,3

» M 72 S71 85 440 62 66 26.8 3.7 8 39.3 6.5
F 39 500 64 425 76 36 #4225.3 5.3 9 29.0 7.2
 

* Students whotookall of thetests.
+ All students whotook anyonetest.

(secondarily) the realistic sectors of Holland’s Hexagon
(Benbow & Lubinski, 1992; Fox, Pasternak, & Peiser,
1976). In contrast, mathematically talented females are
moresocially and esthetically oriented and haveinterests
that are more evenly divided amonginvestigative, social
and artistic pursuits (Table 3; Benbow & Lubinski,
1992; Fox, Pasternak, & Peiser, 1976). Females are
more balanced andless narrowly focused in terms their
interests and values. (One couldalso say this about their
abilities, cf. Lubinski & Benbow, 1992.) Consequently,
the TWAsatisfaction criterion is less often achieved
for females than males when considering the physical
sciences.

Thus, at age 13 more males than females possess
ability and preference profiles that are congruent with
choices to pursue highly focused careers necessary for
distinction in the physical sciences. Due to their more
evenly distributed preferences and abilities, the career
choices of mathematically gifted females and the amount
of time they devote to scientific careers will be less
distinguished than their male counterparts. Males will
be more exclusively committed to the sciences, while
females will have competing interests and will tend to
develop their talents in relatively equal proportions
across artistic, social, and investigative educational/vo-
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cational domains. That is exactly what is found in
our educational programs designed for adolescents in
the top 1%in ability. Females enroll in courses in
math/science and English/foreign languagein essentially
equal proportions, whereas males were approximately
six times morelikely to enroll in math/science areas than
in English/foreign languages. TWA would predict that
the samepattern will reveal itself when career choices,
made at a later age, are examined. Indeed, this is the
case. Table 4 provides data on the secured educational
credentials that mathematically gifted students in Cohort
1 achieved (or are intending to achieve) 10 years
following their identification at age 13. Less than 1%
of the females in the top 1% of mathematical ability
are pursuing doctorates in mathematics, engineering,
or physical sciences (Lubinski & Benbow, 1992). Eight
times as many males are doing so. Benbow and Lubinski
(1992) presented similar data just collected for SMPY’s
Cohorts 2 and 3.
An alternative way to capture the essence of these

gender differences in preferences takes us back to
Thorndike (1911) and one of the most celebrated
dimensions of individual differences, “people versus
things.” In normative samples, females tend to gravitate
toward the former, while males gravitate towards the
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TABLE4

Preference Profiles of Mathematically Gifted Students Attending a Summer Academic Program Across
Five Separate Years by Gender
 

Year Gender
Theoretical Social

N x SD X SD

Economic

Study of Values
Aesthetic _Political Religious

SD X SD X SD X SD
 

. M 7 46.7 7.1 35.7 68
F 45 41.5 82 44.0 7.4

1992 , M 73 467 7.1 35.7 68
F 45 41.5 82 44.0 7.4

. M 68 47.7 7.0 371 7.3
F 51 420 68 43.2 81

1991 , M 77 476 69 37.1 7.0
F 57 41.7 7.0 438 8.3

. M 69 4.6 88 38.4 7.8
1990 F 48 403 8.0 44.0 8.0
99 , M B 46.6 8.7 383 7.6

F 51 40.7 80 43.6 81

. M 2 493 7.4 35.4 5.9
F i 39.0 91 423 9.1

1989 , M 43 50.0 6.8 348 7.5
F 34 418 74 41.2 83

. M 57. 48.0 85 34.4 7.8
F 32 423 7.5 40.7 8.0

1988 M 61 483 85 345 7.6
F 33 425 7.4 40.9 8.0

41.6
37.8

7.1 36.7 7.1 440 67 33.2 10.9
6.7 43.6 67 37.4 5.9 34.2 10.0
7.1 366 7.1 440 67 33.5 11.0
6.7 43.6 6.7 37.4 5.9 34.2 10.0

7.2 364 82 42.9 66 34.2 10.4
69 42.6 7.1 39.0 7.2 35.4 10.2
69 365 83 43.1 68 33.8 10.1
7.0 42.88 7.5 38.7 7.0 35.6 10.3

8.2 38.4 84 425 69 33.4 11.14
7.1 42.1 64 40.1 67 375 8.1
8.1 37.8 8.7 42.7 68 33.9 11.3
7.2 42.8 7.1 40.1 66 37.1 8.4

94 373 80 45.0 7.8 30.8 11.1
96 406 5.2 404 9.3 366 12.5

42.2 8.2 37.0 7.7 441 82 30.9 10.7
77 43.9 82 39.2 7.2 343 10.9

449 7.6 35.3 8.1 45.2 82 32.4 12.8
7.5 43.6 84 40.1 6.2 349 10.3
7.4 35.0 80 448 8.3 32.9 12.7

380 7.5 43.4 84 40.0 62 35.2 10.2
 

* Students who tookall of the tests.
+ All students who took anyonetest.

latter (cf., Lubinski & Humphreys, 1990a) and this
paramete: of individual differences operates among the
gifted as well (Lubinski & Benbow, 1992). Given the
female preference within the sciences for biology and
medicine, however, compared to the physical sciences,
as is evident in Table 4, perhaps it would be more precise
to state tht gender differences in vocational preferences
are structured around “organic” versus “inorganic”
content domains (Benbow & Lubinski, in press). It
is not sc.ence, per se, that turns off many females,
rather, it seems to be the inorganic nature of many of
its conten: domains. Weare currently investigating key
value con;igurations (high theoretical values, relatively
low socia!, values), which we believe more precisely map
the individual differences that contribute to these career
decisions. Our preliminary findings indicate that the
higher-order trend, theoretical minus social as assessed
at age 13, has predictive validity for structuring choice of
college major and areas of graduate concentration.

Life-sty'e choices: Before leaving the domainof pref-
erences, there is one critical gender difference in life-
style preference that is essential to document (and one
that is typically not assessed on standardizedinterest or
values questionnaires). This gender difference is likely
to exert i huge effect on gender differences even in

disciplines in which male/female ratios in achieved
educational credentials are comparable: commitment
to full-time work as young adults. In ourfirst three
cohorts, for example, about 95% of mathematically
talented males versus less than 60% of such females
plan to work full-time until retirement, a percentage
that has been stable over the past 20 years (Benbow
& Lubinski, 1992, in press). This latter statistic would
indicate that females, as a group,will tend to devoteless
time to their vocational developmentrelative to males.
Further, in most research in this area as in our previous
research, questions to respondents are typically framed
in termsoffull-time versus variouspart-time options, not
in terms of how muchtheyare willing to work. Thus, we
are currently assessing how the gifted feel about 50- to
70-hour work weeks, schedules morein line with people
at the cutting edge of their discipline. This might reveal
further genderdisparities.

In sum, therefore, mathematically gifted females, in
addition to having a more multifaceted interest profile
and a more complex mixture of value orientations for
evaluating their experiences and structuring their life-
style, prefer to devote less time to vocational pursuits.
They have more to balance, more competing needsat
comparable intensities. Mathematically gifted males,
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to establish expectations for gender representation in
the math/science pipeline, but also the degree to which
the self-perceptions of our students are reality based.
Investigators in other areas of educational/vocational

development, as well as theorists interested in indexing
the magriitude of social psychological influences, might
find this strategy profitable too.*

Conclusions

In this chapter, using TWA, we have organized data
collected at SMPY with data of other investigators on
key gencer-differentiating attributes that channel the
nature and degree of educational/vocational achieve-
ment among the gifted. We feel that this model is use-
ful for conceptualizing and better understanding many
different kinds of gender differences surrounding the
manifestitions of intellectual talent. We conclude with
three points: one intended for researchers, another for
theoretic: ans and finally one for educators and applied
psycholoyists. While, to be sure, the expressed thoughts
shared by these three categories possess appreciable
overlap, they also reflect a unique emphasis.

First, {or the researcher, if one thing is apparent from
the last 20 years of research on the gifted and the
ensuing yender differences uncovered therefrom,it is
the need to conduct multi-attribute assessments of key
characteristics relevant to criterion behaviorsofinterest.
Ourparticular area of interest involves the determinants
of educational and career excellence in engineering and
the physical sciences. It behoves us, therefore, to incor-
porate rieasures of spatial and mechanical reasoning
into our correlational and experimental designs, in
addition to assessing critical vocational interests and
values and life-style preferences. We simply cannot
restrict investigations solely to abilities, preferences, or
attitudes (or any “favorite” class of personal attributes)
and expect findings to generalize with fidelity. There are
simply too many genderdifferences observedin keyvari-
ables relevant to multiple educational/vocational paths
to make one-shot, one-variable designs unquestionably
defensible.

Secon«l, theoretical formulations mustat least attempt
to genuinely embrace all available evidence before
casting l:ighly integrative frameworks for interpreting

 

*In applying TWA to programmatic interventions for the
gifted, we have observed an interesting corollary phenomenon.
Although we are only in the beginning stages of attempting to
document this observation empirically, it might be profitable
to alert priictitioners and theorists to the following nascent(but
webelieve promising) line of empirical research: It appearsthat
when inte! ventions are implemented that are more optimal for
the intellectual development of the gifted, the environments
provided (relative to normative classrooms) are ideal for their
social ancl emotional development as well. In correspondent
educationil environments, the gifted are simultaneously placed
in envirorinents composed of their age-mate intellectual peers

research findings. Theorists certainly should not ignore

relevant auxiliary data which speak to the tenability

of certain conclusions. In another context, we have

suggested that researchers employ the Total Evidence

Rule for evaluating the verisimilitude of competing

theoretical formulations. This rule of induction was

formulated by Rudolph Carnap (1950). It maintains
that consideration of all relevant informationis essential
when evaluating a proposedscientific assertion. There
are multiple examples in the gifted literature for the
relevance of this important rule, but the following two
involving gender differences will suffice to illustrate its
significance. First, if social influences are operating in
isolation to attenuate the development of exceptional
levels of mathematical reasoning abilities in females
(as some have suggested), theorists must address why
it is that females are superior to males in arithmetic
computation and also tend to get better grades than
males in high school math courses (cf. Benbow, 1988;
Kimball, 1989). A second example involves sex-role
identification. The masculine identification hypothesis
has been usedto explain the relative superiority of males
compared to females in mathematical reasoningability.
This formulation must cometo grips with the fact that
regardless of how giftednessis defined (e.g., by selecting
subjects based on exceptionallevels of verbal, spatial, or
mathematical ability), gifted adolescents of all “types”
are less gender stereotyped than their average-ability
peers in a variety of interests (Lubinski & Humphreys,
1990a), even though it is the gifted that display the
largest gender differences in achievement. Moreover,in
a recent meta-analytic review, coveringthe literature on
parents’ differential socialization practices as a function
of their child’s gender, Lytton and Romney (1991)
observed many insignificant effect sizes for a number
of abilities and social behaviors.

Finally, we, like most vocational psychologists work-
ing with young adults, feel it is important that gifted ado-
lescents are provided with the opportunity to develop
in ways commensurate with their unique abilities and
personal preferences. If this means that more gifted
females choose to becomebiologists, lawyers, and physi-
cians, relative to physical scientists, electrical engineers,
or computerscientists, as long as they are aware of
their full potential we are not concerned. We view
gifted students as individuals first and try to be as

and of individuals with shared academic and nonacademic
interests. This is rarely the case for the gifted student placed
in traditional educational settings. Thus, closer friendships are
easier to cultivate in correspondent educational environments
for the gifted. Moreover, their self-reports indicate that the
experience of knowing that there are others “like them”
and developing friendships with one another constitutes an
invaluable support system that enhances their psychological

well-being and personal development. We are now beginning
to study the social and emotional effects of this kind of
peer-support system more systematically, with students in our

summer programsforthe highly able.
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Gifted Handicapped: A Desultory Duality

As the mainstreaming and inclusive education move-
ment in education has gained momentum in thelast
two decades, there has been increasing concern with
providing appropriate education to all children with
handicaps (Turnbull, 1986). During this same time
period, there have also been tremendous gains in
the relatively late-developing area of gifted education
(Colangelo & Davis, 1991). Unfortunately, the educa-
tional needs of certain subgroups of this population
of children, 1.e., the gifted handicapped, have been
slow to receive recognition (Lupart, 1992; Karnes &
Johnson, !991).

Interest in handicapped individuals with high potential
is not just a contemporary phenomenon. There are
many historical examples of gifted men and women
with handicapping conditions who have madesignificant
contributions to society, for example, Thomas Edison,
Helen Keller, and Franklin Roosevelt (Goertzel &
Goertzel, 1962). Other notable people, such as Albert
Einstein, Woodrow Wilson, and Auguste Rodin, had
learning cifficulties in reading, writing, and spelling
(Thompson, 1971). Despite the widespread recognition
of a few sch individuals, we have no way of knowing
how many more handicapped individuals failed to
develop a:eas of potential giftedness because of lack
of recognition and support or inappropriate schooling.
In the past, gifted children with handicaps were generally
underserved. Where they received special educational
services, 1: was in the area of handicap without provision
for extension of gifts and talents. Only those few
individual: who had the support of informed, concerned
families and/or visionary, innovative educators were
able to develop their potential giftedness (Johnsen &
Corn, 198).

Since th 1970s there has been increased professional
awarenessof the gifted handicapped as an underserved
subpopula‘ion of students (Gallagher, 1988; Whitmore,
1986a). In the United States, the Association for the
Gifted, a division of the Council for Exceptional

Children, established a subcommittee of educators

of gifted handicapped children. The first national
conference on handicappedgifted and talented students
was held in 1976 and the term “gifted handicapped” was
added to the ERICindices in 1977 (Porter, 1982). By the
mid 1970s, in the United States, at least eight special
programs for gifted handicapped children had been
developed (Maker, 1977), and special interest groups
advocating on behalf of the gifted handicapped had been
created (Johnsen & Corn, 1989).
One notable example is Very Special Arts, an organiza-

tion dedicated to enriching the lives of handicapped chil-
dren, youth and adults, founded in 1974 as anaffiliation
of the John F. Kennedy Center for the Performing Arts
(Karnes & Johnson, 1991). This organization sponsors
noncompetitive programsandfestivals in drama, dance,
music, literature, and the performing arts. It has since
expanded to include internationalaffiliations at over 50
sites around the world (Very Special Arts Education
Office, 1985).
By the early eighties, education of gifted handi-

capped children was being hailed as a “new frontier”
(Whitmore, 1981), and educators were being challenged
to develop procedures for identifying creative potential
in handicappedchildren (Ford & Ford, 1981), to make
appropriate use of new technology in the classroom
(Higgins, 1981), and to provide appropriate individual
educational programs which encouraged development
of potential while attending to areas of deficit (Karnes,
Schwedel, & Linnemeyer, 1982). Despite this early
flurry of professional interest, however, leading Amer-
ican advocates for gifted handicapped students noted a
general neglect of the special educational needs of these
students during the 1980s.

Karnesattributes this neglect to a lack of coordinated
leadership arising from the separation of educational
services for gifted and handicapped students. After
several years of working with young handicappedgifted
children, she has noted that teachers of the gifted are
usually unaware of services for handicapped children,
while teachers of the handicapped are nottrained to
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recognize potential gifts or talents. In some instances,
state consultants for the gifted may not even know the
consultants for the handicapped (Whitmore, 1989).
From Gallagher’s perspective, the neglect may be

attributed to both administrative and logistical, psycho-
logical barriers. There is a problem in allocating
limited resources for special program development
to the very small number of students who are both
gifted and handicapped, while psychologically, people
who work with a particular group of students may
not be able to respond appropriately to another
group. “Children who are gifted almost seem to
be disliked ... for their potential, or disregarded
at the very least” by professionals trained to work
with the handicapped, while educators of the gifted
“can be made uncomfortable even by the presence of
handicapped children in the same program” (Whitmore,
1989, pp. 8-9).
To Hanninen, the emphasis within special education

programs on the handicapping condition rather than on
serving the whole child has contributed to neglect of
potential giftedness. Where the handicapping condition
is very severe, teachers consider the development of
basic skills so important that other considerations, includ-
ing encouragementof gifts and talents, are relegated to
a position of secondary importance (Whitmore, 1989).

In spite of the perceived neglect in educational
provisions for the handicapped gifted during the
1980s, professional concern for this subpopulation of
students has remained strong, and impressive gains
have been made, particularly in identification and
programming. Nevertheless, many gifted handicapped
children continue to be underserved, and the need

remains for considerable effort and initiative to ensure
that all handicapped children have the opportunity to
develop their potential gifts and talents (Karnes &
Johnson, 1991).

Definition

The gifted handicapped are those individuals of
exceptional ability or potential who can achieve high
performance, despite handicaps such as hearing, visual
or orthopedic impairments, emotional disturbance, or
learning disabilities. In order to reach their potential,
they require special educational programs which take
into account both their giftedness and their handicap.
The range of possible combinations of giftedness and
handicap is very broad, with varying degrees of
specific strengths and weaknesses. In practical terms,
a handicapped gifted child must meet the criteria for
single or multiple dimensionsof giftedness as well as the
criteria for handicap.

Current definitions of giftedness which acknowledge
multifaceted manifestations of high potential are more
amenable to the conceptualization of gifted handicap
than the more stringent traditional definitions based
only on extremely high intelligence. In particular, the
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following definition proposed by Marland (1972, p.
10) has been influential in broadening the concept of
giftedness to include children with handicaps:

Gifted and talented children are those identi-
fied by professionally qualified persons who, by
virtue of outstanding abilities, are capable of
high performance. These are children who require
differentiated educational programs and services
beyond those normally provided by the regular
school program in order to realize their potential
contribution to self and society.

Children capable of high performanceinclude those
with demonstrated achievementand/orpotentialability
in any of the following areas:
@ Generalintellectual ability
@ Specific academic aptitude
@ Creative or productive thinking
@ Leadership ability
@ Visual or performingarts
@ Psychomotorability.
Following this definition, a child does not have be

superior in all dimensions in order to be considered
gifted. High potential or demonstrated achievement
in only one area is sufficient to meet the criteria of
giftedness. No lower limits of performance or ability
are specified in the other areas. By implication then,
deficient or low-level performance might very well be
evident in these other areas. A child with a severe
handicap, like any other child, could then meet the
criteria for giftedness, by showing high potential or
performancein at least one of the six areas.
Handicapped children include those who require

special education services for mental retardation, hear-
ing impairment, speech impairment, visual impairment,
serious emotional disturbance, specific learning disa-
bility, or orthopedic or other health impairment,
either singly or in combination (U.S. Congress, 1975).
Special education services are indicated if the handicap
prevents children from performing appropriately in
regular school programs. With the possible exception
of mental retardation (except in somespecial cases, as
we outline below) it is possible for all of these categories
of handicap to occur simultaneously with anyof the areas
of potential giftedness.
To put it simply, a gifted handicapped child requires

special education services for one or more areas of
potential giftedness, and one or more types of handi-
cap. Handicapped gifted children form an extremely
heterogeneous group,with great variability in individual
profiles of strengths and weaknesses.

Incidence

The incidence of handicapped gifted children is low
compared to other segments of the school population.
Estimates based on the assumption that the incidence
of giftedness among the handicappedis similar to that
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within the general school population, with the exception
of mental retardation, range from a conservative 2%
of all handicapped children in the United States or
between 120,000 and 180,000 (Schnur & Stefanich,
1979) to a more liberal 5% or between 300,000
and 540,000 (Whitmore & Maker, 1985). Data from
studies of specific subpopulationsof gifted handicapped
children have varied even more. Mauser (1980) found
2.3% of learning disabled children to be gifted. Karnes
and Johnson (1986) reported that 9.2% of preschool
handicapped children met their criteria of giftedness.
Among hearing-impaired children, the figures were
found to be 4.2% (Gamble, 1985) and 6.1% (Yewchuk
& Bibby. 1989a). Neither the estimates nor the
empirically derived percentages can be considered
definitive because of the range in criteria for giftedness
and the nature, severity, and effect of handicap.

Characteristics

Handicapped gifted children may manifest a variety of
characteristics; some positive, some negative. More-
over, in someCases, positive qualities may be interpreted
in a negative way by adults working with the children
(Friedrichis, 1990).
Amongthe positive characteristics are those usually

associated with giftedness. These include the following
(Udall, 1985; Whitmore, 1981; Whitmore & Maker,
1985):
@ Superior memory and general knowledge
@ Superior analytical and creative problem-solving

skills
® Notable drive to know, or master
@ Superior use of language, oral or written
e Exceptional comprehension
@ Keen sense of humor
@ Persistence in pursuit of academic orintellectual

tasks
@ Awateness and/or ability to capitalize on personal

strengths.
Gifted handicapped individuals who achieve at high

levels receive support, encouragement and guidance
from thei parents. Effective, nurturing parents have
high expectations of their children and recognize their
successes (Whitmore & Maker, 1985). They devote a
great dezl of energy to obtaining the best possible
education for their children and de-emphasize the
handicap. They allow their children to develop their
own interests, nurture a sense of independence, and
arrange maximal contact with nonhandicapped peers
(Epstein, 1980).

Success/ul gifted handicapped individuals have been
observed to havean intense drive to succeed in reaching
their goal. They are capable of devising creative coping
Strategies for goal attainment. These have been shown
to include strategies for overcoming personallimitations
(Whitmor: & Maker, 1985), and alternative solutions
for attainnent of a goal (Robertson, 1985). Gifted

handicapped people, in general, have a positive vision
of their potential, accurate self-knowledge of their
strengths, and a high degree of energy in trying to reach
their goals (Whitmore & Maker, 1985; Wingenbach,
1985).
The characteristics of giftedness which teachers

perceive in handicapped children have been found to
be very similar to those perceived in nonhandicapped
children (Yewchuk & Bibby, 1989a). Teachers of
severely and profoundly hearing-impaired children in
integrated (public school classrooms) and segregated
(school for the deaf) settings associated a wide variety of
characteristics with giftedness, including superiorrecall,
superior comprehension, reasoning ability, academic
ability, expressive ability, eagerness to learn and keen
observation. These characteristics were similar to those
reported for hearing populations of children (Davis &
Rimm, 1989). Hearing-impaired children, like their
hearing counterparts, excel in intellectual, academic,
and motivational endeavors relative to their peers
(Yewchuk & Bibby, 1989a).
On the negative side, the characteristics most often

associated with gifted handicapped individuals include
the following (Meisgeier, Meisgeier, & Werblo, 1978;
Nielsen & Mortorff-Albert, 1989; Vespi & Yewchuk,
1992; Whitmore & Maker, 1985).

@ Struggles with self-acceptance
@ Fragile self-concept
@ Feelings of social discomfort, embarrassment,

shame
@ Intense frustration and anger
e A need to release or vent pent-up energies
® Interpersonal difficulties with peers, teachers, and

family
@ Academicdifficulties in selected skill areas.
For someindividuals, these negative characteristics may

develop into emotional/behavioral difficulties (Schiff,
Kaufman, & Kaufman, 1981). Others may become
socially isolated, either through withdrawnor aggressive
behavior (Meisgeier, Meisgeier, & Werblo, 1978). An
end result might involve avoidance of academic and
social involvement because of the fear of failure or
rejection.

Part of the emotional difficulties faced by gifted
handicapped individuals may lie in the conflicting
patterns typically observed in handicapped and in
gifted individuals in the areas of locus of control, field
dependence/independence, achievement motivation and
learned helplessness (Bireley, 1991). In studies of
gifted and disabled populations, the gifted tended
to respond according to the more independent adult
pattern than their peers; they showedinternal control,
field independence and expectation of success. On
the other hand, disabled populations such as deaf
or congenitally blind children tended to show more
dependent, externally controlled behavior. In situations
where gifted handicapped individuals are treated as a
handicapped person to the neglect of their intellectual
ability, Bireley (1991) assumes that a “handicapped”or
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immature pattern is likely to emerge, but in a proper
environment, the “gifted pattern” could emerge.
The positive qualities of gifted handicapped children

may not appear praiseworthy to adults around them
(Friedrichs, 1990). For instance, these students might
aspire to negative goals, such as identifying andcriticizing
inconsistent school policies (Rosner & Seymour, 1983).
For the gifted handicapped students themselves, the
interaction of positive and negative characteristics may
have painful results. Some noteworthy effects arising
from the interaction of the characteristics of giftedness
and handicap are shown in Table 1 (Friedrichs, 1990;
Tannenbaum & Baldwin, 1983; Whitmore,1981).

 

 

TABLE1

Effects of Interactions between characteristics

Gifted Handicapped
characteristic characteristic Effect

Areas of strength Handicaps Unevenprofile
Perfectionism Low achievement Frustration

Highaspirations Low expectations Inner conflict

Few gifted peers Few handicapped Social problems
peers

Drive and Limited outlets Pent-up energy
determination

Desire for Handicap Creative problem
independence solving
Keensensitivity Self-criticism Fragile self-concept
High career Limited access Feelings of exclusion

ambitions
 

The conflicting interpersonal and intrapsychic effects
evident in the above listing were found also in a
phenomenological study of gifted learning disabled
children (Vespi & Yewchuk, 1992). In general, the
subjects resembled gifted students in terms of positive
emotional characteristics, and learning disabled students
with respect to negative academic characteristics, but
they also exhibited some unique characteristics which
differed from both subgroups.

Like gifted students, the gifted learning disabled
subjects were internally motivated, believed that success
and failure were under their personal control, and
showedtraits of independence. Furthermore, they were
able to interpret and communicate with nonverbal cues
(Vespi & Yewchuk, 1992).
On the other hand, the characteristics which were

shared with learning disabled students included a
discrepancy between performance and potential ability,
frustration and anxiety about academictasks, difficulty
with concentration, problematic relationships with peers,
and poor work habits (Vespi & Yewchuk,1992).
These unique characteristics, underscored a powerful

fear of failure associated with the discrepancy between
high expectations based on self-perception of abilities,
and low achievement resulting from the disability.
The subjects also exhibited inconsistent social skills;
they knew what was expected of them, but they
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weren't always able to follow through. A final unique
characteristic involved a fluctuating self-image, enhanced
by success in limited areas and diminished by repeated
academic failures. It is of particular interest to note that
special educationalinterventions werecrucial in helping
gifted disabled children deal with the social-emotional
difficulties (Vespi & Yewchuk, 1992).
The most salient learning and motivational characteris-

tics of gifted handicapped children have been summar-
ized in a checklist called Teacher Observational Items
(TOI) consisting of the following items (Pledgie, 1982,
p. 223):

@ Has advanced, expressive and elaborate vocabulary,
and mayread prior to school entry

@ Memorizes and recalls information easily |
e Is aware of cause and effect relationships, and can

question and apply information
e Engages in divergent thinking; can generalize and

provide more than one correct answer
e Has a prolonged attention span andis persistent
@ Is curious, has manyinterests, and may be a high

risk taker
® Displays a sense of humor.
The TOI may be used as a general indicator of

potential giftedness by teachers, parents, and others who
have frequent interaction with handicapped children.
However, as Pledgie (1982) cautions, a simple checklist
is not adequate for identifying the multiple aspects
of gifted handicaps, and should be coupled with the
use of appropriate standardized measures, specific to
areas of handicap, modified as required by qualified
personnel. Pendarvis and Grossi (1980) providea listing
of appropriate identification instruments cross-matched
by type of disability and area of giftedness.

Identification

The basic problem in identifying giftedness in handi-
capped individuals is to remove the mask that a
disability can place over intellectual ability, talent and
creativity (Maker & Grossi, 1985). It is easy to identify
individuals with an obvious handicap such as blindness
or deafness, or those who are obviously gifted. But for
many handicapped individuals, talent and ability may
be present but blocked. Identifying the true ability of
a handicapped child who cannot speakor hold a pencil
presents a unique problem and challenge.

Identification of students for special programming
usually proceeds through the three phases of referral
or nominationbyteachers, parents or others, assessment
or diagnosis of strengths and weaknesses by appropriate
professionals, and selection or placement by a duly
constituted selection team. In each of these three
phases of the identification process giftedness can be
overlooked by individuals who lack familiarity with the
characteristics of gifted handicapped children (Minner,
1990; Minner, Prater, Bloodworth, & Walker, 1987).
Manybarriers exist which hinder identification of
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gifts and talents in children with handicaps. These
include stereotypic expectations, developmentaldelays,
handicapping effects, inappropriate identification pro-
cedures anid lack of trained professionals (Karnes &
Johnson, 1991; Maker, 1977; Whitmore & Maker, 1985;
Lupart, 1992).

Stereotypic Expectations

Some of the stereotypes that we hold of typical gifted
children and typical handicapped children may be
impedimerts to identification of the gifted handicapped.
Gifted children may be expected to look “bright”
(Karnes ¢: Johnson, 1991) and children who look
“different” in some way may be considered to be less
gifted thar they actually are. It is a common experience
of gifted handicapped individuals to be noticed for their
handicaps rather than for their talents or gifts. In the
words of a gifted handicapped individual interviewed
by Maker (1977, p. 33), “They try to stifle you if
you’re hardicapped .. . it’s awfully hard to convince
people that you’re gifted.” When parents and teachers
focus on the handicap alone, areas of functioning that
are incons:stent with perceptions of that handicap are
ignored, and expectations are lowered. When we don’t
expect much from a child, we don’t get much in return.
Of perhaps the most serious concern is a widespread

destructive tendency to associate handicap with mental
retardatior, particularly if language is absent or delayed
(Whitmore & Maker, 1985), since advanced language
skills are «ommonly associated with giftedness. These
and other stereotypes of intellectual inadequacy may
have beer fostered through the historical practice
of segregating handicapped children for educational
instructional (e.g., schools for the deaf, blind, trainable
retarded) which hindered contact with nonhandicapped
peers (Yewchuk & Bibby, 1989b). Hopefully, with
the recen: movement toward inclusive education, a
more accurate perception of the interaction between
giftedness :ind handicap will emerge.

Developmental Delay

Cognitive development, intellectual functioning and
language «evelopment can be delayed when a handi-
capping coidition hinders or prevents the child’s access
to inform:ition, opportunity and resources (Maker,
1977). Ths is obvious, for example, in the case
of hearing impairment where inability to hear the
sounds of anguage may severely limit the acquisition
of language comprehension and speech. In cases of
developmental delay, comparison with nonhandicapped
peers is prejudicial to handicapped children. A more
accurate indication ofintellectual ability can be obtained
by compar son with similarly handicapped peers who —
have expeiienced a similar degree of developmental
delay.

Handicapping Effects

Handicapping conditions can disguise a child’s true
potential and abilities, and impede the expression
of characteristics revealing giftedness (Gerken, 1979;
Maker, 1976). If the nature of the handicap limits
or distorts assessment of intellectual abilities, it is
important for teachers and psychologists to note ways
in which children compensate for the condition, and to
attach greater weight to characteristics instrumental in
successful adaptation. For example, nonverbal communi-
cation andvisual and abstract abilities might provide the
best clues to giftedness in deaf children, while problem
solving and abstract thinking might be weighted more
than reading or writing for learning disabled children
(Maker, 1977). If the normal channels of expression are
blocked altogether, then alternate methodsof assessing
superior abilities must be sought. Instead of depending
on oral and written languageas indicators of giftedness,
teachers might employ tasks requiring problem solving,
memory, critical thinking, and creativity (Whitmore,
1981).

Inappropriate Identification Procedures

The three most frequently used procedures for identify-
ing children for gifted programs are teacher nomina-
tion, tests of achievement, and IQ tests (Cox, Daniel,

& Boston, 1985), often supplemented with additional
sources of information such as tests of creativity or
critical thinking, or parent nomination. It is frequently
recommendedthat multiple sources be drawn together
into a matrix or profile chart (Lupart, 1990) to minimize
the possibility of bias in any onecriterion, and to ensure
a balanced, holistic view of the child.
For the most part, the same types of referral,

assessment, and selection procedures used with non-
handicapped children can be used with handicapped
children (Whitmore & Maker, 1985). However, it
would be unreasonable to expect handicapped children
to demonstrate potential gifts and talents in the same
way and at the same level as nonhandicapped children
(Karnes & Johnson, 1991). Instruments such as IQ tests
and achievementtests which have beenstandardized on
nonhandicappedchildren maynotbe appropriate for use
with handicapped children. An inappropriate test may
underestimate potential ability in handicapped students.
For example,in view of the fact that most group IQ tests
require independentreadingability, the use of such tests
will quite certainly yield low scores for students with
reading disability.

In general, unless examiners take care to eliminate
test items biased against specific types of handicap, or
to alter the mode of testing (for example, using Total
Communication with deaf students), the standardized
tests of intelligence and achievement commonly used
to identify nonhandicapped gifted learners will under-
estimate the gifts and talents of handicapped indi-
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viduals. It is paramount that testing modifications
reflect a thorough familiarity with the limitations
imposed by specific types of handicap and that special
concessions be appropriate for that type of handicap
(Pendarvis & Grossi, 1980). Moreover, experienced
examiners suggest that, where possible, an examiner
whois similarly handicapped should be involved in the
identification process (Stefanich & Schnur, 1979). Of
course, if it is anticipated that performance would be
selectively depressed during IQtesting,it is preferable to
use instruments which have been developed specifically
for subpopulations of handicapped children. Better
known examples would include the Hiskey Nebraska
Test of Learning Aptitude (Hiskey, 1966) for deaf
children and the Perkins—Binet for blind children
(Warren, 1984). Recognizing that specific instruments
and procedures have not been developed for every
subgroup, it is recommended that checklists and tests
used with nonhandicapped students be examined and
assessed for appropriateness of use, bearing in mind
the unique characteristics of the particular subgroup
(Corn, 1986). For example, characteristics such as
“understanding of abstract concepts” and “perception
of the environment” are not appropriate indicators of
giftedness in visually impaired children and should be
deleted whenassessing these children (Johnson, 1987).
In general, verbal tests of intelligence are appropriate
for blind children. On the other hand, nonverbal
measures of intellectual potential such as the WISC-R
performancescale, the Leiter International Performance
Scale, or the Raven’s Progressive Matrices are more
appropriate for deaf children (Levine, 1974).
A somewhat controversial practice (arising from

concern about the masking effect of handicaps) has
been to accept a lower IQ criterion for admission of
handicapped children to gifted programs when handicap
specific tests are not available.

This practice is most commonly reported by profes-
sionals working with learning disabled gifted children.
For this unique subgroupthetypical IQ criterion ranges
between 120 and 125 on any one of the Verbal,
Performance, or Full Scales of the WISC-R, rather
than the more conventional 130 and over (Fox, 1983;
Schiff, Kaufman, & Kaufman, 1981; Udall & Maker,

1983; Yewchuk, 1986). The crucial concern hereis that
if the conventional criterion were used, learning disabled
children would be at a disadvantage in comparisons
with nonhandicapped peers. The possibility of test
bias against this subgroup of children is borne out by
Rawson’s (1968) study showing that very few language
disabled children with superior achievement score above
135 IQ on the Stanford-Binet.

Lack of Trained Professionals

Teachers, psychologists, and others working in thefield
are inadequately trained to identify gifted handicapped
children (Karnes & Johnson, 1991). Teachers of the
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handicapped typically have only limited familiarity
with characteristics of gifted learners. Furthermore,
the orientation of most special education programs
is to identify deficits and to provide remediation of
basic academic andself-help skills to a level equal
with nonhandicapped peers. Typical methods stress
memorization and repetition of basic facts and skills at
the lowest levels of Bloom’s (1956) taxonomy,withlittle
provision of opportunity for students to exhibit abilities
in analysis, synthesis or evaluation at the higher levels
of the taxonomy. This orientation is inconsistent with
the identification of the artistic, creative, intellectual,
scientific, and literary endeavors characteristic of gifted
learners.
Personnel working with handicapped children often

fail to notice their strengths unless they have received
specific training in characteristics of giftedness. For
instance, when Eisenberg and Epstein (1981) initially
surveyed teachers of 60,000 handicapped children
in New York City, they did not receive a single nomina-
tion for their program for gifted and talented learners.
Nominations were received, however, after the teachers
were inserviced on the characteristics and educational
needs of gifted handicapped children. This example points
to the importance of providing inservice and preservice
training in gifted education for special educators.

In a similar vein, educators of the gifted havelittle
experience with handicaps, or their effects on learning.
Programs for gifted children seek to foster superior
talents and gifts in creative problem solving, deductive
and inductive reasoning, research into real problems,
and enrichment or acceleration of specific academic
areas (Yewchuk & Bibby, 1989b). Because of the
stress on overall excellence, handicapped children
are usually not considered suitable candidates for
gifted programming. Previous reports have noted that
teachers withoutspecial training exclude gifted learning
disabled children from gifted programs (Minner, 1990).
Professionals working with gifted children require train-
ing on handicapping conditions in order to recognize and
work effectively with handicapped children who have
special gifts and talents.

In the regular classroom, few teachers have any formal
training in either special education or gifted education.
They too require inservice and/or preservice training in
both fields in order to develop the expertise required
to provide differentiated instruction for students with
handicaps and special gifts (Karnes & Johnson, 1991).
Identification of gifted handicapped children is facilitated
when teachers, psychologists, counselors, parents and
others are familiar with their positive and negative
characteristics.

Summary ofIdentification

Based on the above review of the literature on

identification of the gifted handicapped, the following
suggestions for school personnel stand out:
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® Be familiar with the characteristics of giftedness and
talent, and how they can be manifested by children with
handicapping conditions.

@ Use a variety of referral sources and assessment
procedures, both formal and informal.

@ Compare gifted handicapped children with like-
handicapped peers, not with the general population of
gifted learners or nonhandicappedpeers.

@ Crezite situations where handicapped children have
the opportunity to display gifted and talented behavior.

®@ Modify assessment proceduresas required to make
it possibl: for handicapped children to respond without
bias to their true ability.

@ Include examiners with similar handicaps in the
assessment process where possible.

e If handicaps hinder performance on conventional
assessment instruments, place greater emphasis on
characteristics which circumvent or compensatefor the
handicapying condition.

@ Use « dynamic, interactive assessment procedureto
develop a comprehensive profile of the total functioning
of the child.

Primary Subgroups of Gifted Handicapped

Gifted Learning Disabled

This subgroupof gifted handicappedchildren has received
the most attention from educators and researchers.
Unlike other groups of special needs children, which
can be ilentified by some type of discrete loss such
as visual impairment, children with learning disabilities
do not constitute an easily identifiable group. Many of
these students appear intelligent but they have major
difficulties with academic tasks. Their work may be
inconsistent, and there may be great variability in
performance for different subject areas such as reading
and arithmetic.

Learnirig disability may be manifested in many
different ways. Over forty definitions have been
reportedin the literature (Ysseldyke, Thurlow, Wesson,
Algozzine , & Deno, 1983), but the most frequently cited
is that of the American National Joint Committee on
Learning Disabilities (Berk, 1983, p. 55):

Leatining disabilities is a generic term that refers
to a heterogeneous group of disorders manifested
by significant difficulties in the acquisition and use
of listening, speaking, reading, writing, reasoning or
matheinatical abilities. These disorders are intrinsic
to the individual and presumedto be dueto central
nervous system dysfunction.
Even though a learning disability may occur con-

comitzently with other handicapping conditions(e.g.,
sensor’ impairment, mental retardation, social and
emotional disturbance) or environmentalinfluences
(e.g., cultural differences, insufficient/inappropriate
instruc ‘ion, psychogenic factors), it is not the direct
result «-f those conditions or influences.

Problems associated with identification of learning
disabled children who are gifted stem from a lack of
familiarity with the characteristics of these students and
an inefficient screening process. Fox (1983) points out
that gifted learning disabled children are often identified
incidentally as a result of assessment for other purposes.
Some children are initially referred for assessment of
learning difficulties, and through the course of testing
are found to have IQs in the gifted range. Others
are referred for placement in gifted programs but fail
to meet the criteria of high achievement. The third
group comprises children performing at grade level
who are referred for psychological assessment because
of personal and social problems and subsequently found
to be gifted (Schiff, Kaufman, & Kaufman, 1981).

While the children in these three situations may be
recognized as gifted learning disabled, others may
not come to the attention of the classroom teacher.
Utilizing advanced abilities to compensate for the
learning difficulties (Weill, 1987), these students may
be functioning at or near grade level, and the teacher
may not be awareof their gifted potential (Gunderson,
Maesch, & Rees, 1987). Furthermore, students receiving
special education services for a learning disability may
not have the opportunity to exhibit superior abilities,
because of the remedial emphasis of such programs.
The primarydefining characteristic of learning disability

in the classroom is a discrepancy between measures
of aptitude and achievement. Since children with
exceptional gifts and talents may develop compensatory
Strategies, their disabilities may be noticed only if
they are very severe. For both gifted and learning
disability programs, the typical identification procedure
involves referral, assessment, and selection (Fedoruk &

Yewchuk, 1986; Gunderson, Maesch, & Rees, 1987;
Suter & Wolf, 1987). Because classroom teachers are
the primary source of referrals, it is crucial that they
be informed of the characteristics of gifted learning
disabled children (Baum, 1984; Baum & Owen, 1988).

An extensive survey of special education and gifted
programs in Texas has shown that gifted learning
disabled children often fall into the gap between the two
types of programs (Boodoo,Bradley, Frontera, Pitts, &
Wright, 1989). Interestingly, teachers who havetraining
in special education are morelikely to identify gifted
students with learning problems than regular classroom
teachers without such training (Waldron, Saphire, &
Rosenbaum, 1987). Moreover, classroom teachers who
are aware of the characteristics of gifted learning
disabled students are more likely to de-emphasize
achievement scores in selecting students for gifted
programs (Baum, 1988; Baum, Emerick, Herman, &
Nixon, 1989; Baum & Kirschenbaum,1984).

Studies of the characteristics of gifted learning
disabled children have generally confirmed the informal
reports by teachers and parents of a discrepancy between
high potential in abstract reasoning, problem solving,
insight and comprehension, and low performance in
academic areas such as reading. WISC-R patterns
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indicate high scores on those subtests usually associated
with giftedness and low scores on those associated
with learning disability (Barton & Starnes, 1989; Fox,
1983; Schiff, Kaufman, & Kaufman, 1981; Waldron &
Saphire, 1990). The highest scores occur on measures
of verbal conceptualization/comprehension (Similarities,
Vocabulary, Comprehension) and the lowest on measures
of sequencing/distractibility (Arithmetic, Digit Span,
Coding). Even though this general patterning appears
to be fairly robust, some divergence has been noted.
Silverman (1989) found Block Design to be among the
high scalesin a clinical sample. Fox (1983) found Coding
among the highest and Vocabulary among the lowest
subtests for girls with reading disability.

Interpretation of WISC-Rscores for evidenceofgifted
learning disability by a qualified professional should
include subtest scatter, Verbal-Performance discrepancy
and quality of responses (Yewchuk, 1986). On the
Verbal, Performance and Full Scale IQs, differences
of 7, 9, and 10 points, respectively, between the highest
and lowest subtest scaled scoresare indicative of unusual
scatter. Differences between Verbal and Performance
IQs,in either direction, of at least 15 points may also be
indicative of learning disability. The responses of gifted
learning disabled children tend to be a combination
of lengthy, highly detailed answers (like other gifted
children) and hesitant, stumbling responses in areas
of deficit. While skilled interpretation of WISC-R
performance may be useful in identifying some gifted
learning disabled children, it is important to emphasize
that some students exhibit patterns which are quite
different from the ones outlined here.

Identification of gifted learning disabled children
should involve a wide variety of referral and assessment
devices. Ideally, the emphasis is minimized for identifi-
cation and labeling purposes, and is instead directed
at determining the learning strengths and weaknesses
of the individual within the educational context. To
this end, Lupart (1990) recommends that formal and
informal assessment procedures, including input from
parents and teachers, should be combinedin a two-stage
assessment model for gifted learning disabled children.
In the first stage, based on information from interviews,
the student’s cumulative record, and additional testing
as required, a summary profile is developed. The
profile documents intelligence, achievement, creativity,
self-concept, teacher evaluation, and family support.

Stage two comprises an in-depth examination of the
student in a structured individual interview session
ranging from 2 to 245, hours. The student brings
all relevant classroom material to the interview.
For example, students with learning difficulties in
language arts are asked to bring current textbooks,
notebooks, previous written assignments and leisure
reading materials. During the interview the student
participates in a writing/response activity and a silent
reading activity. The interviewer notes how the student
approaches academic tasks, organizes work, and follows
through, and asks questions dealing with the student’s
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self-perception as a learner. Based on the information
gathered in both stages, an individual program focusing
on specific strengths and weaknesses is then developed
in consultation with teachers and parents.
Ganschow (1985) similarly advocates that a compre-

hensive profile of the student’s cognitive, academic and
language functioning be developed through interviews,
observations, inspections of work samples, and a
comprehensive study of cumulative records. Using
case studies of a third grader, sixth grader, and a
college student, she demonstrates how the reading
problemsof gifted students may be diagnosed and then
remediated. Each student required an individualized
instructional plan. One student required work on
illegible handwriting, two had substantial spelling
problems, and two had simplistic sentence structure
with little sentence variety.
Whatseemsto be emergingoutof these recent studies

is a trend toward assessment to inform programming,
a critical dimension for individualized instruction for
gifted learning disabled youngsters. It would appear
that in contemporary work, for this subgroup of
gifted handicapped at least, there is the start of a
critical merging of the two fields of expertise (Lupart,
1992). Future efforts will no doubt be dependent on
classroom teachers becoming much more involved in
both assessment andinstructional aspects of educational
responsibility.

Gifted Hearing Impaired

The historical pattern for educating hearing-impaired
children has involved placement in special programs
based on handicaprather than giftedness. In segregated
settings such as schools for the deaf or special classes
for hearing impairment, emphasis has been placed on
“normalizing” development of language and speech.
Hearing-impaired children have been less likely to
be identified as gifted than their hearing counterparts
(Yewchuk & Bibby, 1989a). Within the last decade a
limited numberof programsfor gifted hearing-impaired
children have been established (Gamble, 1985; Pollard
& Howze, 1981; Whiting, Anderson, & Ward, 1980).

An estimated 15%of gifted hearing-impaired students
in the United States are enrolled in such programs
(Gamble, 1985).

Gifted hearing-impaired children may be identified
through the same basic referral, assessment, and
selection procedures used with other gifted children
(Whitmore & Maker, 1985) using appropriate conces-
sions to the handicapping effects of hearing impairment
(Pendarvis & Grossi, 1980). The three most frequently
used procedures in gifted education, namely teacher
nomination, achievement tests, and IQ tests (Cox,
Daniel, & Boston, 1985) are also the most frequent
identification sources for gifted hearing-impaired stu-
dents (Gamble, 1985).
The most appropriate intelligence tests for hearing-
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impaired children are individually administered and
nonverbalin nature (Sattler, 1982). In descending order
of frequency, the most commonly used measures are
the Wechsler Intelligence Scale for Children—Revised
(WISC-R)—Nonverbal Scale, the Hiskey—Nebraska
Test of |.earning Aptitude, the Leiter International
Performance Scale, and the Snijders-Oomen Non-
Verbal Inelligence Scale for the Deaf (Levine, 1974).
Use of! standardized achievement tests alone to

identify piftedness among hearing-impaired children
is discouraged because their academic achievement,
relative ti. hearing age-mates, is typically delayed by
four to {ve years (Bess & McConnell, 1981). For
hearing-impaired children, functioning at or somewhat
above grade level, may be indicative of giftedness
(Yewchuk, Bibby, & Fraser, 1989). The Stanford
Achievement Test—Hearing Impaired Version is the
most comimonly used achievement measure in identi-
fication oj gifted hearing-impaired students (Gamble,
1985).
The importance of including various sources of infor-

mation in identifying gifted hearing-impaired children
wasillustrated in a study of severely and profoundly
hearing-irnpaired students (Yewchuk & Bibby, 1989a).
Teachers ind parents were asked to nominate children
in two educational settings: a school for the deaf and
classes wilhin the public school system. Altogether, 47
students were nominated, 22 by teachers only, 11 by
parents only, and 14 by both teachers and parents.
Thus mos: students were seen as gifted in either the
school or home, as parent and teacher perceptions
differed substantially. The most glaring discrepancy
between j:arent and teacher nominations involved the
two students with the highest IQ scores. The student
whostoocl at the 99th percentile was nominated only by
a parent, while a similarly intellectually gifted studentat
the 98th percentile was nominated only by a teacher.

Statistic:il analyses of the three sources of information
indicated that IQ scores, teacher nominations and
parent nominations functioned independently of each
other. No significant correlations were found between
parent nominations and teacher nominations; parent
nominations and IQ; and for the most part, between
teacher nominations and IQ. All three sources provide
significant information about the potential abilities of
hearing-impaired children (Yewchuk & Bibby, 1989a).
Clearly there is a need to promote awareness and to
provide instruction andtraining for all parties involved
in the development of the full potential of gifted
hearing-impaired children.

Gifted Retarded

This must 9e the most paradoxicalof all dually labeled
children. |} {ow can an individual be unable to manage
independent living, while simultaneously being capable
of remarkable mental feats in other areas of endeavor?
Suchis the puzzle of the individuals referred to as “idiots

savants”, who can be described as “mentally retarded
persons demonstrating one or more skills above the
level expected for nonretarded individuals” (Hill, 1978,
p. 291). Idiots savants constitute only 0.06% of all
institutionalized retarded individuals (Hill, 1977) and
their specific areas of expertise cover a wide range of
humanabilities.
Areas of brilliance of the idiot savant are judged

not against retarded peers, but against those of the
normal population exhibiting those particular skills. For
example, playing the harmonicaby a retarded person of
itself is not considered exceptional, even though most
nonretardedindividuals cannot do this. The term applies
only when the retarded individual performsbetter than a
proficient harmonica player (Hill, 1978). Thus retarded
individuals can also be gifted (Bergman & DePue, 1986).
Someidiots savants, such as Yoshihiko Yamamoto,the
“Van Gogh of Japan”, have become famousfor their
outstanding work (Morishima, 1974).
The extraordinary abilities of idiots savants are

manifested in a numberof discrete ways, categorized
by Hill (1974). Some savants excel in one type of skill,
while others may excel in several. Best known categories
include calendar calculating, artistic ability, musical
ability, memorization of obscure facts, mathematical
abilities, mechanical ability and sensory discrimination.
More recently, children who in the past would have
been identified as idiots savants are being included
within the categories of autism or childhood psychosis
(Yewchuk,1990). Shared characteristics of idiots savants
and autistic individuals include impaired ability to think
abstractly, eccentric mannerisms, social aloofness, and
islands of brilliance (Steel, Gorman, & Flexman, 1984).
Discrete characteristics include the discrepancy between
low general mental ability and high specific ability
of idiots savants and the symptomatic behavioral
manifestations of autism.

In most cases of idiots savants, the specialized
skills have developed in unsupportive environments
without specific training. Few attempts are made to
systematically nurture gifts and talents of retarded
individuals. Where there are systematic attempts to
identify special talents and to provide instruction in
related skills, the results can be dramatic. Specially
trained teachers can search for islands of interest and
talent, and then foster these talents through specialized
instructional approaches and techniques. Morishima and
Brown (1977) document how underthe tutelage of
special education teachersa severely retarded youngster
developed his observational, graphic, and artistic skills
to become a renowned Japaneseillustrator of insects.
Educational programsfor idiots savants should provide
the opportunity for developing specific areas of talent
in addition to training of skills for normal functioning
within society (Nishimura, 1989). Given the current
educational trends in support of inclusive education,
it is highly probable that such individuals will be |
more readily identified and given greater opportunity
to develop talent areas.
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Emotionally Disturbed Gifted

It has often been assumed that bright children are
capable of solving not only academic, but also societal
and emotional problems without need of guidance.
Although someresearch supports the emotionalstability
of gifted children (Khoury & Appel, 1977; Terman,
1925), there is also an increasing body of knowledge
revealing that gifted children suffer from various stresses
that mayplace them atrisk for developing emotional and
behavioral disturbance.
The very traits which enable gifted children to excel

may also make them moresusceptible to difficulties in
coping. Traditionally, perceptions of giftedness carry
the expectation that the child possesses high ability
in all areas. A common complaint of gifted children
is that adults and peers expect them to be perfect all
of the time (Schmitz & Galbraith, 1985). Adults fail
to recognize that gifted kids are subject to “peaks and
valleys” in their developmentand that advancedabilities
do not generalizeto all areas of development (Blackburn
& Erickson, 1986; McGreevy, 1987; Roedell, 1986;
Whitmore, 1980). Concomitant with the tendency for
adults to assumethat gifted kids are capable of anything,
is the erroneous belief that all that is required is
more effort. Gifted children are often asked: “What
do you mean you don’t understand? You're gifted,
aren’t you?”

Studies investigating the incidence of suicide,
underachievement, and anorexia nervosa among the
gifted point to the high expectations of parents as
a primary contributing factor (Detzner & Schmidt,
1986; Farrell, 1989; Hayes & Sloat, 1989; McCants,
1985; McMann & Oliver, 1988; Thoresen & Eagleston,

1983; Whitmore, 1980). Parents and teachers mayfail to
provide gifted children with the copingskills to deal with
the demandsresulting from their exceptional abilities.
The common assumption that gifted kids can handle
anything results in a tragic lack of services to help those
gifted children who havedifficulty in coping.

School experiencesare also a significant factor within
the emotional lives of gifted children. It has often
been heard that gifted kids are bored in school, a
result of a mismatch between the curriculum and the
child’s abilities. Teachers are often guilty of squashing
creativity by providing structured tasks, leaving little
room for individual expression. As well, the difficulties
inherentin relating to classmates who are on a different
intellectual level may leave the gifted child feeling
frustrated and alone. Asthe following discussion details,
gifted children are at risk for underachievement, school
dropout, delinquency, depression, suicide, and anorexia
nervosa.
The gifted underachiever typically begins school

successfully, with high grades and high achievement
test scores (Rimm, 1984). However, as the child
movesforwardin school, grades becomeprogressively
lower, and more deviant behaviors are displayed by
the child.
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Most researchers into gifted underachievement
agree that it is a learned behavior (Delisle, 1984;
Rimm, 1984, 1990; Whitmore, 1980, 1986b). The
behaviors leading to underachievement may be mas-
tered long before a child enters school, although
they are not seen as problems during those early
years (Zuccone & Amerikaner, 1986). For example,
underachieving may often be the result of an envi-
ronment which is overly protective and indulgent,
leaving the child with no reason to take personal
initiative (Rimm, 1986). Delisle (1984) and Whitmore
(1980) also point to the s. hool environmentas a major
factor in the underachievement of gifted students.
Inadequate curriculum, teacher behaviors, and peer
relationships can all be culpable for the lack of
motivation found in underachievers.

Experts claim that the percentage of high school
dropouts who are gifted ranges from a low of 3.4%
(Marquardt, 1987) to a high of 18% (Irvine, 1987).
Lajoie and Shore (1981) state that the proportion of
gifted dropouts may be average, and stipulate that
future research utilizing a broad definition of giftedness
may achieve different results. Gifted students at risk
for dropping out of school most often come from
dysfunctional families, making the need to belong at
school even more significant. However, Marquardt
(1987) found that gifted students at risk for dropping
out tend to be less group oriented, less able to conform
to group standards, more easily frustrated by criticism,
and less in control of impulses than average students.
In fact, these characteristics are similar to those found
by Seeley (1984), in his study of gifted delinquents.
French and Cardon (1968) point to the need for
school activities which help develop social skills in
potential high ability dropouts, resulting in feelings of
self-respect, belonging, and acceptance.
The term juvenile delinquency is a general concept

encompassing a wide range of behaviors. Although it
mayrefer to morally deviant behavior to some, it may be
considered a normalrite of passage through adolescence
to others. Within the legal context, delinquencyis “the
infraction of codified normsby a child or a young person
which results in subsequent labeling or adjudication by
the court” (Csapo, 1989, p. 144). A child or adolescent
is labeled delinquent when the behavior is seen to be
sO persistent that it becomesintolerable by others, thus
requiring intervention.
There is increasing evidence supporting the notion of

gifted delinquents (Tennent & Gath, 1975). Estimates of
high ability juvenile delinquents range from 3.5%to 9%
of the total delinquent population in the United States
(Anolik, 1979). Brooks (1985) cites a numberof studies
revealing that some 12% of boys admitted to approved
schools for convicted delinquents over a periodoffive
years had IQs over 110. Mahoney (1980), Parker (1983),
and Seeley (1984) all discuss the prevalence of gifted
youth in institutions for juvenile delinquency—albeit a
lower percentage of gifted in comparison to the rest
of the population. Nevertheless, the relatively small
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numberofgifted delinquents does not make the problem
any less serious.

It has been revealed that underachievement may be
the link between giftedness and delinquency (Anolik,
1979; Seeley, 1984). In light of research which shows
that most clelinquents experience difficulties in school, it
seemsreadily apparent that gifted underachievers, with
low motivation toward school achievement, would be
mostlikely to become delinquent.

It is difficult to determine the number of gifted
youth attempting or committing suicide, partly because
of the wide variance in definitions of the gifted
population (Farrell, 1989), as well as the large numbers
of unreported suicides. A study conducted at the
University of California, Berkeley revealed that 67%
of the campus students committing suicide had above
average grides and 91%of the undergraduate students
committing suicide had above average grades (Seiden,
1966). Lajoie and Shore (1981) cite a numberof studies
detailing the higherrate of suicides at highly competitive
and selective schools, implying that intellectual ability
may havez. role in predicting suicidal tendencies.

Suicidal gifted students share some commontraits
(Delisle, 186, 1988, 1990; Farrell, 1989; Hayes &
Sloat, 1989 1990). The most prominenttrait discussed
in the litera:ure is a distorted perception of failure—once
again, the j-erfectionism of gifted individuals gone awry
(Adderholdt-Elliot, 1987). Additional vulnerabilities
include the pressure to meet expectations of parents
and teachers, conflicting with the desire to fit in with
one’s peers (Yewchuk & Jobagy, 1992). Another area
of concern is the frustration that can result from
understanding adult situations and world events but
being powe-less to affect their outcomes. Theseinternal
and externzil stresses, combined with impotence toaffect
changesin ne’s ownlife, may lead the gifted adolescent
to contemplate death as a viable alternative (Leroux,
1986; Morgan, 1981; Shneidman, 1981).

Oneof the biggest tragedies in modern society is the
vast numbe-r of starving people throughout the world.
However, whatis perhaps equally tragic is the increasing
prevalence »>f self-starvation amongintelligent, mainly
upper class, adolescent girls (Csapo, 1989). Anorexia
nervosa is in emotional and physical disorder in which
an individual undergoesself-imposed starvation due to
an intense fear of gaining weight, and the affected
population is almost exclusively female. It has been
estimated that approximately one out of 200 adolescent
girls in Cariada suffer from anorexia nervosa (Csapo,
1989), with the long-term prognosis remaining guarded,
at best. It hus been noted that anorexia nervosa is more
prevalent ir girls of a higher socioeconomic status.
In college prep high schools, one in 100 girls was
found to have anorexia, a much higher percentage than
that of the general population (Detzner & Schmidt,
1986). These affluent families tend to stress appearances
and achievement, and place great pressure upon their
children to succeed. Coupled with the persistent belief
that thin is deautiful, anorexic girls continually starve

themselves in an attempt to meet the extremeinternal
standardsthey haveset.
The gifted adolescent girl appears to be at high risk

for developing a disorder such as anorexia nervosa.It
has been observedthat gifted adolescentgirls attempt to
hide their talents in order to remain popular with peers.
Dieting is a commonactivity amongthis age group, and
the gifted girl, driven by her need for perfection, may
become overly obsessed with losing weight. As well,
underachievement tends to be a problem with this age
group. Thepressure from parents to succeed could result
in the gifted girl attempting to control someaspectof her
life, perhaps through weightloss.

Gifted children and youth are as likely to be at risk
for developing maladjustment conditions as the rest of
the population (Johnson, 1981). In some ways, gifted
children are no different from other children in that
they have no special mechanisms for dealing with life’s
everyday stresses. As well, they are also subjected to
additional pressures that the average child is not, due
to their talents (Freeman, 1985). All teachers, parents
and counselors need to be aware of the social and
emotional needs of gifted children, and be prepared
to provide assistance as needed. Gifted programming
needs to address not only academic needs, but also
the social and emotional skills for interacting with
others and understanding themselvesas individuals with
exceptionaltalent.

Preschool Handicapped Gifted

Professionals working with gifted handicapped children
acknowledge that the earlier educational intervention
begins, the better the chancesareforfull realization of
potential. In the preschool years handicapped children
may be stimulated to exhibit skilled performance by
special educators familiar with characteristics of gifted
and talented children.
Even though there has been only limited work

in this area, an exemplary program for preschool
handicappedgifted children, referred to as Retrieval
and Acceleration of Promising Young Handicapped and
Talented (RAPYHT), was developed at the University
of Illinois (Karnes, 1979, 1984) and replicated in over
20 states at 89 local sites (Karnes & Johnson, 1991).
In the RAPYHT model, teachers and parents were
trained to identify and program for gifted and talented
preschoolers with mild to moderate handicapping
conditions. The model, which will be described in the
following section on programming, has proven highly
successful, and as such suggests the need for continued
and more widespread development of such programs.
The concept of early identification and nurturing of
individual talent and ability holds considerable promise,
particularly in view of the commonpractice for many
school systems, where programsfor gifted students are
first made available to students at the upper elementary
level. Without early challenge and Opportunity to
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develop special abilities and talents, gifted handicapped
youngsters are further at risk of being unidentified and
consequently underserved.

Programming

Suitable programs for handicapped gifted children
incorporate elements from gifted education as well
as handicapped education. The general features of
such combined programming include special education
services for areas of deficit, encouragement of gifts
and talents through gifted education options, adaptive
instruction in areas of handicap, and development of
self-concept (Friedrichs, 1990; Yewchuk & Bibby,
1989b). Although these features are relevant toall types
of gifted handicap, programs are typically developed
to accommodate the educational needs of specific
subgroupsof students. A variety of delivery systems and
models have been used to provide special programs for
gifted handicapped students. Whereas a comprehensive
overview is beyond the scopeof this chapter, some of the
better known models and practices will be described.
The Retrieval and Acceleration of Promising Young

Handicapped and Talented (RAPYHT)project, referred
to earlier in the chapter, is widely recognized as an exem-
plary programming model (Karnes, 1979, 1984; Karnes
& Johnson, 1991). The model comprises seven com-
ponents: general programming, talent identification,
talent programming, parent involvement, interagency
collaboration, transitional procedures and evaluation
(Karnes & Johnson, 1986, 1991).
General programming includes a set of materials

designed to stimulate creativity, problem solving,critical
thinking, and evaluative thinking in the classroom and
at home. These activities are intended to encourage
recognition and emergence of gifts and talents in
handicappedchildren.

Talent identification involves the use of specially
designed parent and teacher checklists to identify
potentially gifted children. Both instruments focus on
the six areas of Marland’s (1972) definition of giftedness.
Based on checklist profiles, standardized test results and
in situ observation, a multidisciplinary team of teachers,
parents, and ancillary staff identifies between 10%and
20%of children as potentially gifted.

Talent programmingis developed in conjunction with
project-developed, in-depth, curriculum-based assess-
ment in each talent area for those children identified
as potentially gifted. Results from this assessment are
used to develop individual education programs and to

measure progress.
Parents and other family members are encouraged

to participate in all components of the model, in

accordancewith their interests, needs, level of comfort,

and volunteertime available.
An interagency committee comprising RAPYHT

staff, school staff and parents of handicapped and

nonhandicapped children promotes communication and
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cooperation among stakeholder groups. The committee
acts as an advisory group on programming, and
engages in active identification of resources within
the community such as mentors for the children and
consultants for the teachers.

Transitional procedures are intended to smooth
entry into kindergarten for the gifted handicapped
preschoolers. These include compilation of pertinent
information about the child for the receiving school,
meetings with the new principal and teacher, and the
offer of consultative help as needed.

Finally, in the evaluation component,pre/post feedback
from parents and teachersis collected annually regarding
creativity, basic skills in the talent area, interests in the
talent area, task persistence and self-concept (Karnes,
1984). An analysis of program effects on 28 handicapped
gifted preschoolersindicated significant short-term gains
on measuresof self-esteem, creativity, task persistence
andtalent area functioning (Karnes, Schwedel, & Lewis,
1983b). In a follow-up study of 30 students, 1-5 years
after leaving the RAPYHTprogram, Karnes, Schwedel,
and Lewis (1983a) found performance on standardized
reading and math tests to be at or above the 50th
percentile. Furthermore, teachers rated these children
higher than their nonhandicapped peers in regular
classrooms on listening skills, self-assurance, memory,
writing skills, attention span, and self-concept.

Karnes and Johnson (1986, 1991) have been very
encouraged by the positive effects of their model on
parents, teachers, and children. As parents and teachers
learned how to identify characteristics of giftedness and
participated in programs of talent development, their
perceptions of handicapped individuals changed. Their
interactions became more positive. The children were
given the opportunity to become morecreative and think
at higher levels, and they rose to the challenge.

The special gifts and talents of gifted learning
disabled children have been accommodated within
the Enrichment Triad Model (Baum, 1984, 1988;
Baum, Emerick, Herman, & Nixon, 1989; Baum &
Kirschenbaum, 1984; Baum & Owen, 1988). Based on
the tripartite criteria of above average ability, creativity,
and task commitment, the model is considered suitable
for gifted learning disabled students because of the
emphasis upon higher level thinking and independent
project work. Enrichmentis provided througha pull-out
model for gifted learning disabled children for the
same reasons as for other gifted children, namely to
extend, challenge, and stimulate creative productivity
in an area of strength and interest. The essential
components of successful enrichment programming for
gifted learning disabled students include development
of alternate modes for thinking and communicating,
use of strategies to identify passion areas, including
psychometric and dynamic sources of information, use
of motivating activities, and use of student-friendly
instructional methods (Baum, Emerick, Herman, &

Nixon, 1989).
The Differentiated Curriculum Model (Kaplan, 1986)
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has also been used with gifted learning disabled children.

At Assets School located in Pearl Harbor, Hawaii, skills

are taught in the context of themes integrated into a
generic unit emphasizing critical thinking and research
skills (Hishinuma, 1991). As students work on research
projects and term papers, they use reading, spelling,
oral expression, mathematics, science, and social studies

skills. Each student follows an individual education plan
consisten: with the objectives of the thematic unit and
his or her specific interests and academic needs.

Special problems arise when a handicapped student
is integrated into an ongoing program for gifted and
talented children. In developing a unit on astronomyfor
a group of 8-10-year-old gifted students, for example,
Paskewicz (1986) found the major stumbling block to
integrating a visually impaired child to be the lack
of adequ:te brailled materials, which limited in-depth
exploration of subject matter. It was also necessary
to prepate the teacher and the sighted students for
integration through discussion about the effects of
blindness. stereotypical beliefs, and how to assist blind
people. Jin another setting, critics argued that gifted
visually impaired students would be better served by
additiona. instruction in braille usage, orientation and
mobility, and socialization skills rather than enrichment
in areas of talent (Hackney, 1986).
A school-based model for differentiating instruction

for giftec! students was developed at the Texas School
for the Deaf (Pollard & Howze, 1981). This model
took inte. account the grade level of the students
and the <dministrative arrangements within the school.
At the elementary level, two gifted resource teachers
worked with the regular classroom teacherto enrich the
curriculum for identified gifted students. In the middle
school, the gifted students were placed together for
instruction in core subjects but integrated with other
students for elective classes. Teachers of the core
subjects were inserviced regarding gifted education, and
had acceis to the services of a gifted resource teacher.
In high s:hool, gifted students attended regularclasses,
as well a: a special class for gifted students where they
worked individually with a gifted resource teacher.

Parent: can play an important role in educational
intervention with handicapped gifted children. In an
intervention strategy focused almost exclusively on
the hom:: setting, Sah and Borland (1989) report on
a prograin devised for nine upper elementary gifted
learning ‘disabled children. The children were referred
to a learning disabilities specialist because of difficulty
following: instructions, inability to organize time, and
academic underachievement. The intervention program
consisted of a structured timetable for after-school
activities, including homework, and a set of parental
strategies for monitoring andreinforcing theseactivities.
Over a 6-month period the specialist met periodically
with stuclent and parents at school and at home to
monitor progress and make changes if necessary.
Pre/post assessment results indicated a significant
decrease n all problem behaviors at homeandin school.

Teachers reported improvement in attitude toward
authority, group participation, classroom behavior,
performance on tests and quizzes, and completion
of homework assignments. With the exception of
homework submissions, these gains were maintained
over a subsequent 6-week nonintervention period.
A major thrust of any program for gifted handicapped

children should be the development of a positive self-
concept (Vespi & Yewchuk, 1992). Children need to
experience the classroom as a positive and supportive
environment. Through meaningful, challenging activ-
ities, children should be encouraged to experience a
sense of achievement. There should be no immediate
pressure for students to achieve at the beginning of the
program, and tests should not be given until children
can have some expectation of success (Whitmore, 1980).
Suggested initial activities could include interest areas
in art, music, science, social studies, movement, and

literature.
At the beginning of a program, administration

of a learning styles inventory could provide useful
informationfor individualizing instruction (Wees, 1990).
Students who know their own preferences, strengths,
and weaknesses can develop morerealistic plans of
action and assume greater responsibility for their
own learning. To develop a positive self-concept, the
acceptance of the teacher and a compatible peer group
is vital. The teacher’s interest and support facilitates
the development of trust and comfort in the classroom.
Development of positive rapport may be enhanced by
scheduling private times when students and teacher
can share common interests, concerns and feelings.
A teacher who shares his/her own frustrations and
dreams may be perceived as more caring by the
students. Class meetings and role playing can be used
to develop self-awareness, empathy and communication
skills in social problem-solving situations. The child
develops self-worth through practice of social skills in
an emotionally supportive group (Wees, 1990).

Conclusion

The title for this chapter introduces the field of gifted
handicapped as a “desultory duality”. The ensuing
review of the literature reveals the reality of a somewhat
disconnected and unmethodical knowledge base. For
the most part efforts have been directed within specific
categorically defined areas, such as gifted learning
disabled and gifted hearing impaired, with consideration
given to the blending of programs andservices to best
meet the unique needs of those identified. Certainly
there have been impressive gains in both research and
educationalpractice; unfortunately, there are only small
pockets of this exemplary work being carried out.

Future prospects, however, do appear to be promising.
Lupart (1992) has noted that general and special educa-
tion are undergoing significant changes due to current
broad-based educational movements such as the regular
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educationinitiative, school reform, effective schooling,
inclusive education, and collaborative consultation.
Accordingly, educators, parents, and researchers are
being forced to “re-examine all dimensions of educ-
ational practice from legislation to school organization,
to curriculum,to teacherroles, to resource deployment,
and most important, to serving individual student
learning needs”(p. 3). The ultimate merging of general
and special education into a unified educational system
will hopefully generate schools that can provide an
appropriate educationforall students, including those who
are gifted handicapped.
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Introduction

In this chapter, mentoring will be presented as one
of the must effective ways of helping gifted students
actualize “heir potentials. The nature of mentorship will
be discussed in historical perspective, various existing
meansof providing gifted students with mentorswill be
explored, and finally, a model of life-stage mentoring
will be proposed. This model integrates the accumula-
ting evidence concerning developmentally appropriate
role models for the gifted into a systematic approach
utilizing different mentors to meet the needsofthe gifted
at various phasesoftheir lives.

The Nature of Mentorship

The termmentor stems from the famous work of Greek
mythology, The Odyssey. Mentor was the wise and
trusted friend appointed by Ulysses to educate his
son Telemachus while he was away. Mentor served
as a teacher, guide and surrogate father to young
Telemachius.

Mentoring was propounded as a highly appealing
and effe:tive mode of training and teaching starting
from the Greek philosophers, such as Socrates, who
conducted philosophical dialogues with his students,
through [rasmusin the Renaissance era and Rousseau
in the Age of Enlightment in the eighteenth cen-
tury (Ar.2s, 1962). Mentoring becameinstitutionalized
into the educational system via the medieval English
colleges, such as Cambridge and Oxford. From the
sixteenth century onward, it became one of the main
features of moral and intellectual education in these
prestigious colleges (Kearney, 1970).

In his historical review of the role of mentor rela-
tionships in creative achievements, Torrance (1984)
conclude: that in almost all of the cases where indi-
viduals r2ached the heights of creative achievements,
they received intellectual and spiritual support and
encouragement from another individual who served as
a mentor, a patron or a sponsor. More specifically,
Pizzini (:985) notes that most scientists who reached
extraordinary achievements had significant long-term
one-to-one relationship with a teacher. Mosely and Todd

(1983) and Chauvin (1988) report in their inquiries into
the developmentof leadership that most successful lead-
ers had a mentor whowastheir source of inspiration.
A different research methodology using longitudinal

data to probeinto the effects of mentorship experiences
on individuals yielded similar results. Torrance (1983)
reports the results of a 22-year follow-up of 220 young
adults. These subjects were tested for various abili-
ties in 1958-1964 when they were in Grades 1-6 in
two Minnesota elementary schools. In 1979-1980, data
were obtained concerning their educational experiences,
achievements, frustrations and obstacles to achieve,
future plans and desires, and life satisfaction from
career, personal and social perspectives. The study
indicates that mentored subjects obtained significantly
higherlevels of education than their nonmentoredpeers.
Moreover, having a mentorcorrelates significantly with
several criteria of adult achievement, such as: the
quality of adult creative achievement, the number of
recognized creative achievements, and the numberof
creative style-of-life achievements.
A further probe into the nature of mentorshiprela-

tionships that developed in Torrance’s study showsthat
the mentors of these subjects included their teachers,
employers, or experienced professionals in their occupa-
tions. Over half the subjects noted that they continued
to maintain their relationship with the mentors. The
benefits of that relationship were varied. Women tended
to report that they valued most the encouragement and
praise given to them by the mentor; that is, the emo-
tional aspects of their relationship. Men reported that
they valued most the career, business, and professional
expertise of the mentor.
From the above studies, it seems that throughout

history, the flavor of that unique relationship has been
savored. This is reflected in the present definitions of the
roles played by the persons who form this relationship.
Thus, according to the Merriam—Webster dictionary
(1974), the mentor is defined as “a trusted counselor
or guide”, and the protégé is defined as “one whois
underthe care and protection of an influential person.”
Whatare thecritical elements that distinguish such a

relationship between a mentorand a protégé from other
relationships? Why is this relationship so important,
especially for gifted individuals?
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The special relationship that developed between the
father of evolution theory, Charles Darwin, andhis pro-
fessor at Cambridge, John Henslow,provides someclues
as to the distinctive features of mentorship. Further,it
illustrates vividly the beneficial lifelong effects of this
form of education.
Feldman (1986) notes that Darwin “seems to have

been a case of a relatively lackadaisical child intellec-
tually, with little to suggest that he would do anything
well, let alone revolutionize biological science” (p.
181). Darwin’s father intended his son to follow his
footsteps and become a doctor, but young Darwin
dropped out of medical school, much to his father’s
disappointment. In 1828, he came to Cambridge as a
divinity student and was introduced to the sciences by
Professor John Henslow,a naturalist and a clergyman.
Darwin wasattracted to Henslow’s methodsofteaching,
which emphasized self-discovery, exploration and field
excursions. They started to take nature walks together,
to collect specimens of insects and analyze rock forma-
tions. Darwin wasso thrilled by these experiences with
his mentor that he exclaimed in his journal: “the hour
with him is the pleasantest in the whole day.I think heis
quite the most perfect man I ever met with “ (McGreevy,
1990, p. 6).
After he graduated from Cambridgein 1831, Henslow

strongly recommended Darwinfor the position of natu-
ralist in the government survey tour of South America,
even though Darwin was not considereda fully trained
naturalist. During the hard and arduous 5-year journey
to South America, Henslow offered him continuous
spiritual encouragement and support in their letter
correspondence. Moreover, he received the specimens
that Darwin collected and kept the collection in good
shape for further analysis on Darwin’s return. Darwin
expressed his deep gratitude to his mentor by writing
to him: “It is useless attempting to thank you for taking
charge of mycollections; for I know no other person who
would; this voyage would then be useless and I would
return home” (McGreevy, 1990, p. 7).

After returning from South America, Henslow helped
Darwin get a grant for writing a five-volume work on
the zoological aspects of his work. Their friendship
continued, even though Henslowdid notsee eye-to-eye
with Darwin in regard to his theory of evolution of the
species. However, in 1860, when Darwin published the
controversial Origin of the species, Henslow chaired a
meeting of scientists who debated this revolutionary
theory and helpedto propagateit.
Some characteristic features of the mentorship rela-

tionship emerge from this case study. These are formed
as a result of a complex interplay between general cog-
nitive abilities, such as high level abstract thinking, an
extraordinarytalentin a specific field and nonintellective
personality components, such as unending curiosity,
persistence, sensitivity to others and a preference for
a particular learning style. They include: (1) shared
passion and interests, (2) a true match between the
mentor’s teaching style and the protégé’s learningstyle,
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(3) a special lifelong bond of trust, (4) a mutual
perception of symmetry, (5) a sharing oflifestyle.

Shared Passion and Interests

The unique relationship between the mentor and the
protégé is kindled on the basis of sharing mutual
interests and passions together. In the case of Darwin,
it was the keen interest in nature, from collecting
insects to observing rock formations, that formed the
basis for his relationship with Henslow. This mutual
passion also sustains the relationship for a long time.
In the sciences, this may be expressedin the sharing of
knowledge,in gathering facts, analyzing phenomena and
discussing conclusions. In the arts, it may be reflected
in encouraging the protégé to find a unique mode of
expression in coping with challenges of technique and
content inherentin the art form.

In his study of talent fulfillment, Wallach (1976) finds
a significant relationship between a person’s interests
and activities during adolescence and adult accomplish-
ment. Hence, it is important to identify and nurture
theseinterests and activities, especially among students
exhibiting high potential. However, many researchers in
the area of gifted education lament that these students
have special needs that are not always met in programs
for the gifted (Winters, 1989).
Levey and Dolan (1988) point out that there may be

a mismatch between gifted students’ specific strengths
and the program optionsthat they are offered, leading
to frustration and disinterest. In an article on science
instructionforgifted high school students, Pizzini (1985)
identifies one of the main problems plaguing gifted
education: while most educators support the notion of
encouraging gifted students to engage in self-directed
projects in their areasof interest, all too often teachers
of the gifted do not know enough aboutthese specific
areas and have difficulty in approaching these areas
meaningfully. Hence, there is a danger that without
proper guidance, the students’ interest will fizzle and
die. Moreover, Pizzini (1985) claims that the major
portion of teaching is textbook based. The textbooks
are often outdated and not designed for the upper end
of the student population. Furthermore, experiments
performed in school laboratories are generally used to
verify the textbook or the teacher, not focusing on new
concepts. Hence, there is a great need for matching up
students with specific interests and passions with people
who share their avocation and domains of strengths
and can offer them guidance and support, whetherin
a formalor an informalsetting.

A True Match Between the Mentor’s Teaching Style
and the Protégé’s Learning Style

An important ingredient in the “chemistry” between
the mentor and the protégé is the match between
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the mentor’s teaching style and the protégé’s learn-
ing preferences. In Darwin’s case, Henslow’s teaching
focused on helping students to becomeactive learners.
He encouraged them notto take anything for granted,
but rather to ask questions, to form hypotheses, and
to test them in actual experiments. He also taught
them to observe natural phenomena accurately, to
collect evidence and to analyze it carefully, before
reaching conclusions. This style of teaching was just
right for Darwin, who loved to investigate nature on
his own, collecting rocks, plants and animals andfinding
similarities and differences among them (McGreevy,
1990). Henslow’s approach to education emphasized
the transfer of responsibility for learning to the students,
while the tzacher monitors their activities.

Manyeclucators of the gifted agree that the ultimate
aim of education for gifted students is to help them
become producers of knowledge (Tannenbaum, 1983).
In order :o do so, they have to acquire the skills
of independent learners. Hence, many programs for
the gifted emphasize individualized and self-directed
learning (Colson, 1980). Since many gifted students are
independe 1t and highly motivated learners, the type of
experiential learning that takes place in mentorshipis
regarded |:y educators as enhancing reallife skills and
competencies (Boston, 1976; Runions, 1980; Mosely &
Todd, 198:; Ellingson, Haeger, & Feldhusen, 1986).

A Special Lifelong Bond of Trust

The special bond between the mentor and the protégé
forms slowly over time in what Edlind and Haensly
(1985) term “unhurried interaction.” Such interaction
developed in the daily walks that Darwin and Henslow
took around Cambridge. This bond results from mutual
respect for one another, even though the mentor may
possess more knowledge and may have a highersta-
tus than “he protégé. The bond of trust is essen-
tial in forming a true friendship, where each side
knowsthai the other is “always there,” to offer under-
standing, compassion, and support. Thus, in the long
and lonelj voyage on the Beagle, Darwin regarded
Henslow’s letters as a constant source of spiritual
support.

In their retrospective studies of highly creative adults,
Torrance (1984) and Pizzini (1985) also cite many cases
where incitviduals who reached outstanding achieve-
ments face:'d manyfrustrations and obstacles on the road
to achieve: nent. These circumstances led them toward
thoughts cf giving up. However, their mentors were
there for them in these crucial times, offering emotional
support arid urging them on.

Results of longitudinal studies also provide evidence
concerning this facet of mentoring. In a longitudinal
study of a ‘ample of the 1964-1968 Presidential Scholars
in the U.t., Kaufmann et al. (1986) investigated the
role and influence of mentors on these individuals’
lives. Fifty-eight percent of the Presidential Scholars

reported that the mentors provided them with sup-
port and encouragement, including both professional
and personal support. From a different perspective, a
30-year longitudinal study following 698 children born
in 1955 in Hawaii shows that the ones that reached
considerable achievements despite being in high risk
circumstances had a mentor who offered them support
and encouragement (Werner, 1989).

A Mutual Perception ofSymmetry

One of the elements that also plays a most important
role in forming a nurturing mentoring relationship is
symmetry. Rapoport, Yair, and Kahane (1989) suggest
that “symmetric relations are based on accommodation
to the other’s expectations and on commonvalues of
exchange” (p. 18). Symmetric relations develop when
the differences between the persons engaged in the
relationship are perceived to be relatively small. Thus,
even though the protégé has less knowledge andskills
than the mentor, both gain from the relationship.
A symmetric relationship is a dynamic one.It changes

in line with changes in knowledge and skill levels
that the protégé acquires. Changes in expectations
may also affect the nature of the relationship. Berger
(1990) asserts that a true mentorship does not end in
a formal sense. Rather, it transforms itself from a
student-teacher role modeling relationship to a support-
ive, nonsmothering colleague relationship. Both parties
continue to learn from one another and grow personally,
as well as professionally, as a result of their exchange
of ideas.

A Sharing ofLifestyle

Mentorshipis not simply a teaching situation, wherein
a knowledgeable person teachesa student. It is not an
apprenticeship or an internship, where one comes to
learn a profession by spending time and working with
a master. It encompassesall of these, but is much more
than these relationships. As Boston (1979) claims,it is
a relationship where values, attitudes, traditions, and
passionsare shared betweenthe mentorandthe protégé.
Thus, the mentor does not simply transmit skills and
knowledge, but opens uphis life and lets the protégé
enterinto it, tasting and feelingit.
Darwin enrolled in divinity studies, intending to

becomea priest. His relationship with Henslow changed
the courseofhis life dramatically. Henslow transformed
Darwin’s world by encouraging him to takerisks and try
to develop his abilities in completely new fields, in the
natural sciences. Moreover, as Darwin himself remarked
in his journal, Henslow helped him to believe in himself,
by encouraging him to discover various phenomenaafter
making careful observations on his own andletting
him experience with him whatit is really like to be
a naturalist.
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Many educatorsof the gifted agree about the impor-
tance of mentoring in opening up new unexplored
horizons. Boston (1976) argues that mentorship enables
gifted students to gain competencies that they may not
gain in the classroom. Studies of mentoring in high
school programsfor the gifted (Beck, 1989; Ellingson,
Haeger, & Feldhusen, 1986; Runions, 1980) empha-
size the importance of mentoring in presenting gifted
students with “hands on” experiences of a variety of
educational and career options.
For example, extremely talented youngsters in the

sciences who may acquire much knowledgeandskills in
this domain in the classroom. However, they may never
experience howit feels to be a scientist day in and day
out. Only when working with a mentorintensively can
the studentsreally “live” the frustrations anddifficulties,
the long and often lonely hours of hard work,of dealing
with failures, until getting some results, at last. From
another perspective, students whose dream is to become
doctors may notrealize what kind of personal problems
a doctor often faces, in terms of family and sociallife,
as a result of working in continuous shifts for a few
days at a time. A mentorship may lead the students to
comprehendthese problemsin an experiential manner.
By supplying a role model who actually confronts these
difficulties, mentoring mayalso help students to examine
alternative ways of coping with them.

Studies of mentoring in the business world (Collins &
Scott, 1978; Roche, 1979) stress its role in career devel-
opment and advancement of successful professionals.
Professionals who had mentors exhibit a greater job
satisfaction, higher professional performance, higher
levels of education, faster promotion, clearer view of
their future career plans, and more of likelihood of
becoming mentors themselves (Hunt & Michael, 1983;
Watkins, Giles, & Endsleg, 1987).

From the organization’s perspective, Krupp (1987)
notes that mentors seem to benefit from this rela-
tionship by experiencing emotional growth and fin-
ding enhancedsatisfaction from their own jobs. More-
over, Gray (1988) and Krupp (1987) claim that besides
nurturing young committed and creative personnel,
mentoring improves the general morale in the organi-
zation, and enhances the sense of shared values and
humaneness.

Five stages of the mentorship relationship in the
academic and business setting have been delineated as
follows: (1) Introduction—recognizing a protégé, usu-
ally via some type of performance. (2) Initiation—mu-
tual trust building. (3) Cultivation—sharing professional
skills and standards of behavior, and encouraging risk
taking. (4) Separation—urging the protégé to take a
new direction. (5) Redefinition—becoming a friendship
between colleagues (Galvez-Hjornevik, 1986; Hunt &
Michael, 1983; Kram, 1985}.

In summary,this type of relationship may help clarify
the costs and the rewards of choosing a certain path in
life. Further, it may help students weigh these costs and
rewards toward making a decision whether this style

730

of life is right for them. Once individuals make their
decisions and begin to engage in a profession, mentoring
helps them learn the “rules of the game”(i.e., what it
takes to survive and succeed) from the intellectual, as
well as the social standpoints.

The Role of Mentoring in Gifted Education

The literature on the role of mentoring in gifted edu-
cation suggests that mentoring may contribute to the
resolution of general issues with which educators of the
gifted grapple such as: How to deal with heterogeneity
in the classroom; How to encourage the development
of gifted girls; How to nurture gifted students from
disadvantaged backgrounds.

In order to implement mentoring effectively to deal
with such issues, two perspectives must be consid-
ered: What kind of connection between the program
and the mentor may most benefit the student? Who
may be the best mentors for students in different
ages?

How to Deal With Heterogeneity in the Classroom

Students participating in programsforthegifted arestill
chosen mainly on the basis of high scores on tests of
general intellectual ability. This results in a shift of
scores measured bytests of general intellectual ability
to the upper extreme. However, this does not diminish
the heterogeneity of the students in such programsfor
several reasons: their interests and specific abilities in
various domains differ from one another considerably
and their nonintellectual attributes such as motivation,
self concept and preferred style for learning remain
as diverse as ever. Consequently, teachers in special
programsfor the gifted face a very different group of
students each year.
The challenge posed by this situation is often great.

For instance, the facilities and sophisticated equipment
needed to engage in advanced areas of research in the
sciences may be extremely expensive. Moreover, as
Pizzini (1985) notes, in many cases teachers do not
have enough knowledgeorinstructional tools to connect
with the students’ fields of interests. The textbooks
that are available may discuss basic concepts but are
often outdated in an era of information explosion.
As a result, Levey and Dolan (1988) lament that
the students’ interests and strengths are often not
met.
Mentors holding similar interests and passions as

gifted students may help educators create much more
meaningful interactions for these students. Further,
mentors working with students in their preferred learn-
ing style in a facility that is equipped with the most
appropriate equipment may help educators become
more effective in nurturing these interests.
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How To Encourage the DevelopmentofGifted Girls

Many of the studies on gifted individuals, starting
with the Terman longitudinal follow-up (Terman, 1925;
Terman & Oden, 1947) and continuing to the present
(Benbow & Stanley, 1982; Fox & Cohn, 1980), indicate
that there are significant differences between males and
females cn test performance: males score consistently
higher in the upper percentiles of tests of general
academic ability and tests of school achievement. These
differences are especially evident on tests of math-
ematical «bility. As intellectually gifted boys andgirls
mature, the gap between them increases. A series of
studies (Benbow & Stanley, 1982, 1984; Fox & Cohn,

1980; George & Denham, 1976; Stanley, 1976) show
that intellectually gifted girls tend to participate less
than boys in special programs nurturing their talents
or to accelerate their studies and commence studying
at universities at an earlier age. Once theystart their
higher studies, women who had high achievements in
the sciences in high school tend to choose to continue
in this path significantly less than men. Moreover,
significantly fewer women continue to study for higher
academic degrees beyond the B.A. and advance to
high status in various professions (Eccles, 1985; Fox &
Zimmerman, 1985).
A few theories attempt to accountfor these significant

gaps between gifted males and females. One such
theory emphasizes the stereotyped perception of the
female role in our society (Casserly, 1979; Navarre,
1980; Wolleat, 1979). The strong societal pressure
to conform to an expected feminine role may put
gifted girls in a bind that contributes to a deterioration
in self-concept and performance in domains that are
considere] “masculine,” such as the exact sciences.
This may lead to a considerable narrowing down of
choices for academic and career development as well
as to attribution of success to external factors, such
as chance: and ease of task, while attributing failure to
internal f:.ctors, such as lack of ability.

Eccles (1985) and other investigators (Fox & Zimmer-
man, 19&2; Grau, 1985) point out that the attitudes,
expectations and behaviorsof varioussocializing agents,
such as parents, peers, teachers, and counselors, may
influence this perception greatly. Grau (1985) proposes
that one strategy to help gifted girls adopt a more
realistic j;erception of themselves is to provide them
with femile mentors. Females who attained success
in professional careers may provide gifted girls with
knowledg:> and professionalskills just like male mentors,
while also serving as role models, demonstrating how to
succeed in a career, and also fulfill other personal and
social functions.

Research on role models indicates that females are
morelike y than males to choose female mentorsas role
models, e ven thoughthere is no difference between male
and fema.e protégés in their choice of male mentors as
role modils (Basoe & Glasser-Howe, 1980). More spe-
cifically, |:igh school studentswho participated in a men-

tor program in Minnesotafelt strongly that their female
mentors helped them take risks and work independently,
as well as get to know the characteristics of professionals
and examinetheir lifestyles (Beck, 1989). However, a
study pertaining to women in organizations (Shapiro,
Haseltine, & Rowe, 1978) indicates that women may
not want to use “older women”as role models, possibly
because they feel that life circumstances for successful
women who started their careers a generation ago
were completely different than at present; different
choices and coping tactics were demanded of older
successful women than today. Shapiro, Haseltine, and
Rowe (1978) and Kram & Isabella (1985) suggest that
women may benefit from partial, multiple role models
of men and women who “ madeit,” as well as from a
numberof peerrelationships that may help them acquire
instrumental skills, as well as social behaviors.

In conclusion, studies indicate that mentorships may
help gifted girls and women cope with society’s stereo-
typed viewsof the female role and realize their potential
in a morerealistic manner. Morespecifically, mentoring
may be especially valuable to gifted adolescent girls
(Beck, 1989) and to womenin the early stages of their
careers (Collins, 1983). Further, as a study of Presiden-
tial Scholars (Kaufmann, Harrel, Milam, Woolverton,
& Miller, 1986) shows, female Presidential Scholars who
received mentoring did not differ significantly in their
salaries from their male counterparts, a different finding
from the total sample of Presidential Scholars, where
males earned significantly more than females. This
important finding suggests that mentorships may also
help gifted women acquire the more tangible benefit of
overcoming a traditional inequality and equalizing their
earnings.

Howto Nurture Gifted Studentsfrom Disadvantaged
Backgrounds

One of the problems that plagues the identification of
the gifted is finding gifted students from disadvantaged
backgrounds. Studies in the U.S. (Alvino, McDonnel,
& Richert, 1981; Bernal, 1980; McKenzie, 1986; Mercer

& Lewis, 1979) and elsewhere (Minkovitch, Davis, &
Bashi, 1977) persistently indicate that children from
lower socio-economic backgroundsscore lowerontests
of general academic ability. Baldwin (1978) suggests
that this is due to various environmental conditions
including: (1) cultural diversity from the mainstream
culture, in such respects as language, racial, or ethnic
background,(2) socio-economic deprivation, related to
low levels of parental education and jobs and to poor
housing conditions, (3) geographic isolation from larger
centers of population.
Even when children from such backgrounds are

identified as gifted, they face different social, per-
sonal, educational, and vocational problems than their
counterparts from advantaged backgrounds (Colangelo
& Lafrenz, 1981; Colangelo & Zaffrann, 1979; Frasier,
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1979; Zorman, 1991). For example, students may
experience great difficulty in integrating in a cohesive
mannerthe values, standards and normsof their families
and friends with values and standards of the majority
culture. The difficulty may lead to emotional turmoil and
anxiety, and may hinder educational andcareerplans.

Howisit possible to help these young people resolve
these conflicts and actualize their potential? In their
review of literature, Flaxman, Ascher, and Harrington
(1988) note that young people from disadvantaged
environments often do not enjoy the support from
various social, psychological and academic resources
that is needed. They propose that “because such youth
often have a patchy reservoir of social resources,
the psychosocial and instrumental aspects of planned
mentoring may be even morecritical to their individual
success than for others” (p. 36).
There is evidence of the effectiveness of mentors for

college students from disadvantaged backgroundsin a
few studies. Rodriguez (1986) compared the effects
of mentor counseling to traditional counseling. Men-
tor counseling involved faculty members who assessed
students’ academic, vocational and personal needs,
provided needed aid and followed their progress regu-
larly. Traditional counseling provided students with
the usual counseling facilities available in the college.
Results show that the mentoring program had stronger
positive effects on social and academic integration of
the students. Further, having a mentor had stronger
positive effect on student goals and increased their
commitment to their studies in the college. Another
study by Oestereicher (1987) indicates that students who
received peer mentoring improved their course grades
in college more than their counterparts who were not
mentored.

In the case of gifted students from disadvantaged
backgrounds, extra care must be taken to match the
mentors with the protégés. It is not enough to match
them only onthe basis of their interests, hobbies and
aspirations. It is important to think also in terms of
their ability to communicate with one another across
cultural differences and to understand each other’s needs
(Branch,Riccio, & Quint, 1984; Cameron,1988; Snyder
& Rosenblum, 1987).
For example, Branch, Riccio, and Quint (1984) note

that in Project Redirection, successful matching of
women mentors from the community with minority
teenagers was affected by the ability of the women to
be empathic and help the youth to negotiate welfare
bureaucracy, not simply by similarity of culture or
economic conditions.

What Kind of Connection Between the Program and
the Mentor May Most Benefit the Student?

A national U.S.A. survey of programs for gifted
students conducted by Cox and herassociates (1985)
indicates that, in many cases, mentoring is initiated
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as an instrumental relationship designed to meet a
specific learning task. As Fox (1979) and Gallagher
(1985) note, most mentors may be accomplished profes-
sionals but may not be equally accomplished educators.
Thus, they are not always able and willing to ascertain
what kind of knowledge the student has mastered and
what types of thinking and research skills the student
possesses. For instance, gifted students may show a keen
interest in the field of the mentor and even use fancy and
complicated terms, hiding an actual superficial level of
understanding.
From a different perspective, mentors may not nec-

essarily be attuned to the psychological and emotional
needsof their protégés (Cox, Daniels, & Boston, 1985).
For example, they may impose unrealistic expectations
on their protégés or not be able to provide the specific
kind of emotional support that the student mayneed at
certain times.
The studies indicate that in order for mentoring to

succeed, it is not enough to identify mentors who are
expert in their fields and express interest in working
with students. In addition, mentors need an ability
to collaborate with gifted programs manifested as a
willingness to receive training on how to work with
Students. Cooperation is needed between the formal
programs, the teachers of the gifted and the men-
tors.

As a means of coping with this issue, Clasen and
Hanson (1987) propose a process of double mentoring
involving a teacher-mentor and an expert-mentor. The
expert-mentor concentrates on the specific professional
skills that the student may acquire while the teacher-
mentor focuses on the developmental needs of the
studentin initiating and coordinating the relationship.
Their process consists of seven steps: (1) the teacher-
mentor assesses student commitment, (2) the teacher-
mentor helps the student with self-assessment, (3) the
teacher-mentor matches the student with an expert-
mentor with similar interests and learning style, (4)
all three parties discuss their expectations and form a
“conceptual contract”, (5) all three parties formulate a
specific work plan, (6) the mentoring process actually
begins, with all three parties maintaining regular con-
tact, (7) a final product is presented.

Clasen and Hanson (1987) note that many mentoring
relationships falter between the actual mentoring pro-
cess and the realization of the final product. However,
they observe “that the psychological and emotional
support provided by the teacher-mentor throughout the
mentorship is often the key to this final success for the
student” (p. 109).

Who Maybe the Best Mentors for Students of
Different Ages?

Holeman (1984) interviewed individuals who attained
creative achievements and reports that 61% of them
mentioned family members as mentors compared with
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33% who mentioned teachers as mentors. In a retrospec-

tive study of young adults who reached extraordinary

achievement in music, visual art, athletics, mathematics,

and science, Bloom (1985) stresses the roles of parents

in the development of talent in early childhood. He

describes their attempts to encourage curiosity, their

reading tc: the children and their provision of oppor-
tunities for the children to be exposed to variousfields

of interest. Moreover, he regards them as role models
of the werk ethic and of the individual achievement
orientation in these specific talent fields.

In the study on gifted adults who were selected
as Presidential Scholars, Kaufmann, Harrel, Milam,

Woolverton, & Miller (1986) report that 66% of the
subjects noted that their most significant mentor was a
teacher. While about half (47%) of the teacher mentors
were encounteredin graduatelevel studies, about a third
(29%) were encounteredin high school.
Gray and Gray (1985) and Galvez-Hjornevik (1986)

discuss the nature of mentoring relationship with teach-
ers, notiag characteristics of good teacher-mentors.
These include being people-oriented, self-confident,
sensitive “o the protégé’s needs, and providing moral
support and practical counseling and strategies for
success. However, the interpersonal relationship of
the teacher-mentor with the student does not have to
be very intensive. Gray and Gray (1985) divide these
relationships into two categories, primary or secondary.
A primary relationship involves both parties heavily,
cognitively and emotionally. A secondary relationship
is more instrumental and less involving emotionally.

In Bloom’s (1985) retrospective study on talent devel-
opment, teachers are noted as important influences
during childhood and adolescence. He points out that
at different stages of talent development, different kinds
of teaches helped the subjects. In early childhood, when
the children initially received instruction, their teachers
had the quality of making their studies interesting, play-
ful, fun, and extremely rewarding. They often treated
them as“special” learners and encouragedtheir efforts.
During middle childhood, the teachers were chosen for
their expertise and reputation for developing talent in
the chilc's specific area of interest. These teachers
were mutch more demanding,in terms of precision and
accuracy., as well as in terms of commitmentto the field.
They wer: often perfectionists, setting high expectations
of the children, but providing encouragement as well.
During atiolescence and young adulthood, these talented
individua s were taught by master teachers, who were
experts ir their fields. Their main goal wasto help the
subjects r2ach the highest levels of performancepossible
and develop a unique personalstyle.

Mentorships involving peers are based on the assump-
tion that this type of relationship provides important
benefits to both parties. Thelen (1969) and Cloward
(1967) note that the students needing help gain a friend
close to their age who doesnot patronize them. Further,
this friend provides them with an opportunity for indi-
vidual le: rning at a time when they most need it. Peer

mentors get an opportunity to exercise responsibility
and leadership. Further, in order to teach well, they
have to assess their cognitive abilities, as well as their
interpersonal skills and improve them.
A review of research on children tutoring children

(Devin-Sheenan, Feldman, & Allen, 1976) and a meta-
analysis of 65 evaluations of tutoring projects (Cohen,
Kulik, & Kulik, 1982) found that tutees had a marked
improvement in academic subjects. More specifically,
similarity of racial or ethnic background and cross-age
tutoring were found to improve tutee academic gains.
However, no marked effect was found on self-concept
of either parties in this relationship.

Descriptions of Mentoring Programsfor the Gifted

hereis a variety of mentoring programsavailable which
leal with the issues raised above in different ways.
Examples of such programs will be presented below,
according to the age groups that they serve: children,
dolescents, and young adults. Evaluation data will be
provided when reported.

Mentoring Programs for Gifted Children

there is only scant information about mentoring
Wows for preschool children. The Mentor Com-
anions in Curiosity Program, operated by Northern
Michigan University (Hendricks & Scott, 1987), repre-
sents one such program, initiated in response to parents’
requests to help them find alternatives other than the
ome or the preschool to encourage their children’s
uriosity and interest in variousfields.

_ The Mentor Companions in Curiosity Program oper-
ates in the following manner. Initially, the youngsters’
general intellectual level and interests are assessed by
faculty members of the Education Department—the
assessments are based on formal and informaltesting,
and on interviews with the children and their parents.
Each gifted youngster is matched with an undergradu-
ate student volunteer or a member of the Education
Department on an individual basis according to needs
and interests. The mentor explores with the child those
areas that the child would like to know most aboutor
do. They continue to meet once or twice a weekin the
university for as long as the child shows interest. The
child reports periodically to department personnel on
what has been done, orally or in writing.

_ Some important features of the program should be
noted. The program is child-centered in nature, with
content and length determined by the child. Since
young children are influenced greatly by their home
aevitonanent (Bloom, 1985), the role of the parents in
realizing the need for such a program,in referring the
hild to the program and in maintaining contact with
he university on a continuousbasis, is crucial. Mentors
|
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are chosen on the basis of their ability to form a close
personal relationship with a child and their expertise in
the child’sfield of interest.

In somefields, such as the sciences, the performing
arts (music and dance) andsports, wheresigns oftalent
are Clearly observable from an early age (Robinson,
Roedell, & Jackson, 1979; Zorman, 1991), specific
mentoring may be quite important. Bloom’s study
(1985) presents evidence about the role of parents
in exposing children to these fields. Parents were also
instrumental in searching and finding highly capable
teachers (though not master teachers) for their children.
These teachers served as mentors by providing the
children with basic skills and knowledge in their specific
fields in a pleasurable manner while stimulating their
interest and motivation.

In an attempt to cater to the needs of elementary
school students gifted in a specific field, Stanley (1978,
1979) and his associates at Johns Hopkins University
(Stanley, Lupkowski, & Assouline, 1990) developed a
Structured mentoring model as part of their Study of
Mathematically Precocious Youth (SMPY).

In the Diagnostic Testing—Prescriptive Instruction
(DT-PI) Model, testing yields a systematic profile
of students’ knowledge and comprehension in math-
ematics. Based on that profile, students are matched
with peer mentors and receive a carefully structured
program of challenges in mathematics. Theactivities are
individually paced, resulting in flexibility of scheduling.
Students may be in the program once a week for a few
hours or in more concentrated periodsof time according
to their needs. The mentors of these students are
themselves extremely talented students, usually several
years older than their protégés, many have experienced
this type of mentoring previously. Stanley, Lupkowski,
and Assouline (1990) note that this type of mentoring
helps the mathematically bright elementary school child
develop a firm grounding in basic mathematical skills,
which are essential prerequisites for engaging in higher
level mathematics.
For those subpopulations where talent is hard to

discern in childhood, such as the socio-economically
disadvantaged, mentoring mayhelp bring those talents
out (Alvino, McDonnel, & Richert, 1981). In an attempt
to cater to the needs of young, economically disadvant-
aged, potentially gifted students, Wright and Borland
(1992) developed a mentoring componentas part of a
program called Project Synergy implemented at Teach-
ers College, Columbia University. Students participating
in the program are identified by using a dynamic
assessment process, observations in manysituations, and
performance on individual problem-solving tests. Once
identified, they participate in an intervention program
designed to help them bridge the gaps between them and
other children in gifted programs. This program involves
direct instruction, parent workshops, teacherin-service,
and mentoring.

Project Synergy mentors were chosen from a school
for gifted minority adolescents on the basis of having
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relationships with younger individuals, enjoying these
relationships and expressing a willingness to act as role
models. They received twotraining sessions orienting
them toward the aims and activities of the project.
General classroom practices and management, as well
as their specific duties, were also discussed. The mentors
came to a university-based summer session of the
program. They played with the children informally,
and assisted them to develop academicskills in various
situations. They also discussed their work daily with
the project’s supervisor and wrote a journal. These
activities are planned to continue throughout the year
during weekendsessions and after-school drop-ins.

Onthebasis of studentinterviews and mentorreports,
the ongoing evaluation of the program reveals that all
parties are enthusiastic about their newly acquired
friends. The children regard their mentorsas role models
to be emulated. Further, they gained a sense of being
someonespecial, receiving a boost to their self-esteem.
The mentors appear to have made a commitmenttothis
relationship, and in many cases provided newinsights
into the children’s abilities. As Wright and Borland
(1992) conclude,“being culturally and temporally closer
to the children than anyof the project staff, the mentors
provided an invaluable and otherwise unattainable win-
dowintothelives of these young children” (p. 128).

Mentoring Programsfor Gifted Adolescents

Muchof the literature of mentoring programs for the
gifted is focused on adolescents. As Berger (1989) and
Frederickson and Rothney (1972) note, many gifted
students possess multiple potentials, and are talented
and interested in a few areas. Therefore, they often
confronta difficult time in making choices from a wide
variety of higher education and career options available
to them. Thus,it is important to guide them individually
in exploring various interest areas in depth.
The Mentor Assisted Enrichment Projects, developed

at the University of British Columbia (Gray, 1982),
attempt to use college students in order to help gifted
adolescents delve into various domains of interest. In
this program, university students design a structured
enrichmentproject with various learning activities in an
area that interests them. The mentors are then matched
with gifted youngsters whosharesimilar interests. They
proceed to work on the project, culminating in a student
presentation.

Gray (1982) assessed the program and found that
adolescents participating in it preferred it more than
other self-directed enrichment projects. Their motiva-
tion to engage in the program was high, as shown by
completing their assigned activities for the meetings
with the mentors. They also used more community
resources than before and rated the quality of their
projects highly.
The William and Mary Mentorship Model (Prillaman

& Richardson, 1989), developed at the College of
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In the performing arts, the Jerusalem Music Center
program in Mishkenot Sha’ananim, offers outstanding
adolescent performers on piano and string instruments
a chance to work with internationally renowned musi-
cians. The students meet periodically on weekends and
vacationsto work with and tour with the master teachers,
interacting musically and socially throughout the year
and to experience whatit is really like to be a soloist
or an ensemble player.
With respectto girls, in her evaluation of The Mentor

Connection Program, Beck (1989) reported that the sex
of the participants was related to their responses. Much
more strongly than their male counterparts, adolescent
girls felt that the mentorship helped them explore
alternatives of integrating family life with careers.
A study of another program for young 7th and

8th grade adolescent girls, the Academy in Mentoring
(Berger, Beard, Moore, & Van Voorhees, 1986), also
attests to the beneficial effects of mentoring for girls.
The Academy in Mentoring is designed to encourage
adolescent girls to consider the possibility of choosing
courses in the various sciences areas and to open up
options for careers in these areas. Teacher-mentors are
matched with high achieving girls with low career aspi-
rations. The teachers meet with the girls in workshops
in school and discuss with them the various options
of careers related to the sciences as well as courses
in high school that may lead to these careers. They
also visit various educational and vocational facilities
in the community and “shadow” local professional
women.

Reports from the participants and their teacher-
mentors indicate that the girls gained practical know-
ledge about how science courses may lead to nontradi-
tional careers. Further, they were encouraged to explore
new directions as a result of the high expectations
and sense of commitment that the teacher-mentors
conveyed to them. However, no data pertaining to
actual enrolmentin science coursesare available.
A number of programs attempt to mentor gifted

adolescents from socio-economically disadvantaged
backgrounds. One such program, Project Redirec-
tion (Branch, Riccio, & Quint, 1984), uses women
volunteers from the community to provide affective and
social support in afternoonsessions. Silverstein (1986)
and Kwalick, Sanchirico, Collymore, and McNoir (1988)

report about mentoring programs matching adolescents
at-risk with college students who receive college credit
for their mentoring effort. At the City University
of New York/Board of Education Mentor Program
(Kwalick, Sanchirico, Collymore, & McNair, 1988),
student/mentors are even graded on their commitment
to making the mentoring work.
The above programs provide some form of extrin-

sic incentives for participating mentors. As Flaxman,
Ascher and Harrington (1988) note, this may create
difficulty in attracting mentors whoareless interested
in the extrinsic reward and more interested in the
mentoring relationship. One way of dealing with this
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problem is suggested by Richardson (1987). In the
City University of New York’s Mentoring Program, the
protéges choose the mentors on the basis of meeting
them in a group workshop and hearing them present
their personal profiles. This may help mentorships
become morein tune to the protégé’s needs.
Another type of mentoring program uses _profes-

sionals to mentor minority students. In the Penn Part-
ners Program, socially conscious graduate students with
unconventional educational background and careers
mentor aspiring minority students (Theophano, 1988).
The Allies in Education Program in Atlanta (Georgia)
encourages corporate employees to mentor minority
students (Snyder & Rosenblum, 1987). A follow-up
of The Allies in Education Program indicates that
this type of mentoring is beneficial when mentors
and protégés have a commonperspective, “speak the
same language” andshare a similarity in attitudes and
aspirations.
The programs described above regard the gifted

adolescent as the protégé at the receiving end of
the mentoring relationship. However, there have been
attempts to broaden the scope of mentorship and
to utilize community mentors to help gifted adoles-
cents become mentors to others. One such program
is The Mentor Academy Program, developed at Lord
Elgin High School in Canada (Runions, 1980, 1982).
This program contains some of the more conventional
practices of mentoring programs that were described
before, including the acquisition of various study and
problem solving skills and engagementin various career
exploration activities, such as visiting community sites
and workingas apprentices with mentors. However,the
Mentor Academy Program goes further by providing
specific leadership training to students. This program
helps students identify mentors, negotiate with them and
eventually become mentors themselves, forming their
own mentor network. For example, the students pro-
duce cable TV programs on various community issues
and other topics of interest, identifying the relevant
professionals and working with them. Students may
design and operate enrichment programs for younger
children. They may also serve on local committees
to plan various projects. Further, they may create
computer networks of community human resources to
serve the needsof various groups, such as seniorcitizens
and students.
The Mentor Academy Program was evaluated using

self-reports of students, parents, teachers, and pro-
fessionals, as well as looking at products generated
by the students. These self-reports indicate that the
program had very beneficial effect upon students. But
no quantitative or longitudinal data are presented.
Although this model seems very promising in promoting
the concept of stewardship among gifted adolescents
serving the community by assuming leadership posi-
tions and initiating projects in various areas, more
information on its long term effects would enhance its
validity.
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Mentoring Programsfor Gifted Young Adults

Mentoring programs for gifted young adults may be
found in institutions of higher learning and in various
professional work places. Many attempts have been
made to formalize mentoring arrangements in various
organizations and agencies.

Cosgrove (1986) reports on a mentoring-transcript
program for freshmen studentsin the university. In this
program, students assessed their skills and interests in
various areas. They were then matched with volunteer
faculty anid staff members whoacted as resource people
to guide them in pursuing their areas of interest by
using college services and activities outside of classes.
Nosignificant differences were found between students
who participated in the program and a control group
that did not, in terms of using college services and
satisfaction from these services. However, significant
differenc:s were found in favor of the experimental
group’s confidence level in the students’ ability to set and
achieve gials, to solve problems and makedecisions.
A more ambitious mentoring program, the Under-

graduate Research Opportunities Program has been in
operation since 1969 at the Massachusetts Institute
of Techn.dlogy (McGavern & MacVicar, 1990). The
program lias spread to other universities as well, such as
Stanford |Jniversity, The University of California in Los
Angeles «nd Imperial College in London. In the MIT
program, undergraduatesreceive a bookletlisting names
of all staff members whoare willing to work with them
on ongoing projects. Each department appoints a faculty
member fo match interested students with perspective
mentors und to follow up on that relationship. Once
students |:ave been matched with mentors, they discuss
the resea-ch plan and reach an agreement about the
amount of time the student will spend on the project,
leading tu a “letter of intent”. Student contact with
mentors ]iists, about a year and a half. Students receive
credit or paymentfor the project.

Feedbz.:k on the progress made on each research
project, «us well as on the goodness-of-fit between
mentors and students,is obtained via semesterreports of
both students and mentors. Although long-term effects
of the programs have not been measured, the growing
rate of participation in the program, which presently
encompasses about two-thirds of the MIT undergraduate
student body, attests to its attraction and effect.
McKen1a (1988) describes a program in the Uni-

versity of Connecticut where volunteer faculty mem-
bers, sensitized to the academic and social needs
of disadvantaged students, serve as their mentors.
Rodrigue«:’s (1986) study of faculty mentoring showed
positive effects on student attitudes toward their
college studies. Oestereicher’s (1987) study of peer
mentorin; showed an improvementin college grades.
No information pertaining to college completion was
provided.

After reviewing several mentoring programs in profes-
sionalorg: nizations, Phillips-Jones (1983) distilled features

that are important for success in mentoring programs.
These features include: support by top management,
integration into a larger training program, voluntary
participation, careful selection, and orientation of mentors
and protégés, ensuring best fit and clear understanding of
roles, encouraging flexibility in using individual styles of
interaction, and consistent monitoring.
Alleman, Cochran, Doverspike, and Newman(1984)

and Kram (1985) suggest the creation of conditions
promoting naturally occurring mentorships within pro-
fessional organizations, including providing incentives
rewarding humanresource development, using coopera-
tive work designs and building an organizational climate
and normsof behavior that encourage mentoring.

The Model of Life-Stage Mentoring

Theoretical Rationale

In the discussion of mentoring programs, variousalter-
natives were offered to deal with needsof gifted individ-
uals. These alternatives focused on specific populations
at ai certain stage of life, often without establish-
ing continuity between stages. In this final section,
a model offering a broader and more systematic view
of mentoring is proposed. In line with this theoretical
view, the model will delineate ways of integrating
different kinds of mentoring into programs for the
gifted at different Stages of their development. In
this model, mentoring is conceptualized as a process
of psychological and social identifications with role
models that involves accumulating knowledgeandskills
that are appropriate to the developmental phasethat the
protégé is in (Flaxman, Ascher, & Harrington, 1988). In
considering mentoring for the gifted, the model takes
into account both the cognitive stage that the gifted
individual is in as well as the psychosocial challenges
that the gifted individual faces in different phases of
development.
What are the implications of the cognitive and

psychosocial developmental phases for mentoring the
gifted? What does the evidence pertaining to the effect
of various role models on gifted individuals at different
developmental phases imply? Several implications may
be drawnincluding the following:

(1) Mentoring may be distributed over a wider time
span, in order to help highly precocious children actual-
ize their potentials better.

(2), Mentoring may be performed by different role
models, who possess resources that can meet the cog-
nitive needs and psychosocial circumstances of the
individual.

(3) Since mentoring is often focused on a certain talent
area, it may not stand outbyitself. Rather, it may be
perceived as a program option, operating in tandem with
otheressential program features, such as the acquisition
of basic knowledge and problem-solving skills in various
areas
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Nurturing Giftedness in Non-School Educative Settings—
Using the Personnel and Material Resourcesofthe Community
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I have :ilways felt a deep need to respond, in any
way I could to younger people who had an urge to
understiind nature better. I have always believed and
still do ‘hat in a broad way, this is the main mission of
the Wei:mann Institute

The late Prof. Amos de Shalit,
a physicist, a leader and an educator.

Muchattention has been drawn to the education of
gifted and ‘alented children, mainly in primary schools.
All over tie globe, many options have been offered
to such children, using the formal schools resources.
However, ‘he use of special sources of knowledge such
as researcl: institutions, museums, community centers,
and media. organization has been relatively neglected.
These organizations have a valuable infrastructure with
which to nurture special talents in science, music and the
arts and oter areas.

Highly zble youngsters can easily find a “common
language” with a professional in his or her field of
interest. I: is always enjoyable to watch youngsters in
science fairs defending their projects and conducting
scholarly conversations with the judges.
Programs offered to gifted and talented in the formal

education frameworkoften do not cater for children with
a special talent to the extent that this can be done in
professional centers. While these kinds of nurturing are
still neglec.ed in many countries, they are quite popular
in Israeli universities, science centers and museums. This
chapter deals with examples of out-of-school education
which illustrate the possibilities of such opportunities
(Maoz, 19a).

Delivery Systems

There are many approaches or “delivery systems” for
educating “he gifted which are implemented by many
alternative organizational arrangements (Milgram &
Goldring, 1991). The term “delivery systems”is useful
in distinguishing amongvarious venues and frameworks
for the spevial education for the gifted.

Delivery systems can be divided into two groups:
(1) replacement systems—programs within the formal

education structure and (2) supplementary systems—
programs which do not exist to replace school studies,
but provide an addition or enrichmentfor that whichis
taught at schools: these include programssuch as

(1) Dual university enrollment. Highly gifted children
in specific academicdisciplines have the opportunity for
meaningful advancement by taking university courses
and receiving credit while they are still at high school.

(2) Extracurricular education in the universities. The
universities offer the youngsters science clubs and
summer programs, during the academic year or in
school holidays, for which pupils receive no academic
credits.

(3) Classes in public settings, such as schools or
community centers. These classes usually take place in
the afternoonsorin holidays.

(4) Internships and mentorship programs: Internships
and mentorships provide the student with some career
experience in the real world rather than the classroom,
in a specific area of interest.

Althougha relatively small country, Israel has a vari-
ety of all kinds of the educational programs mentioned
above.

It provides many educative programs for the gifted
and talented using the personnel and materials of the
universities, research institutions, science centers and
museums—settings outside the school and classroom.

Programsin Universities, Science Centers and
Museums

Passow (1991) has observed: “Our challenge as educators
is to create the conditions and an environmentin which
the intellectual, cognitive and affective potential of
individuals will be nurtured so that those individuals are
both able and willing to fill societys’ need for creative,
imaginative and productive persons” (p.1).
A personal example or model can encourage youngsters

to aspire towards high achievements. Scientists in the
universities serve as mentors whoset high standards and
challenges to the youngsters.
Tannenbaum (1983) has observed that “Ability alone

cannotfacilitate great accomplishment. It also requires
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a confluence of various nonintellective factors such as
ego strength, dedication to a chosenfield of productivity
or performance, willingness to sacrifice short-term satis-
factions for the sake of long-term accomplishment, and
many others. These traits are integral to the achieving
personality regardless of the areas in which the talent
manifests itself” (p. 88).

Universities and researchinstitutes, as well as science
and art museums, can be treated as “professional
centers” regarding education forthe gifted and talented.
The importance of these centers is discussed below.

Personnel: University and Research Scientists as
Educators

The personnel whointeract with the youngsters are the
most important and unique factor in the educational
programs in universities and research institutes. This
fact can be regarded from two points of view. The first
aspect is the quality of the teachers: All “teachers” in
this framework are either staff members or research
students for higher degrees. All are active scientists,
whose attitude towards teachingis often different from
that of a classroom teacher.
These people tend to stimulate in learners a feeling of

curiosity, a joy of creativity, the excitement of revealing
new insights and the process of scientific thinking and
discoveries.
They also set a personal example or model to the

youngsters which reveals traits common toall scien-
tists such as dedication and commitment., Another

important advantage of this supplement to the for-
mal education system is the availability of personnel
resources not otherwise possible: working scientists
cannot teach in the regular school system, but by being
involved in extracurricular education they contribute
their special qualities to those who can profit from this
experience. :

Flexibility and Diversity of the Curriculum

Teaching science always confronts the problem of
updating curriculum. Science is always developing,
but it usually takes a long time before innovations
find their place into the curriculum. One of the most
problematic aspects of updating a curriculum is to decide
what to take out of the old curriculum in order to make
a place for the new. Learning is built layer by layer.
One cannot teach modern physics, such as “the zoo of
subatomicparticles”, before teaching classic physics, but
knowledgein physics (andin all other sciences) is always
expanding.
A related issue is that of updating the teachers.

This can be achieved through in-service training for
teachers. Unfortunately, this process is not always
realistic, since many teachers do not participate in these
workshops.

744

Extracurricular programs at universities and other

centers help to deal with these problems. The mentors

in the extracurricular framework are “professionals”,

people who create innovations and whoare upto date
in their field of interest. They add their knowledge to
the overall knowledge of the school system by teaching
the gifted and talented children. The graduate students
involved in the programs usually stay on for several
years, until they finish their degrees. New students
join in, so the curriculum often changes, and is very
flexible. As new breakthroughs in science occur, the

mentors try to incorporate these developmentsinto the
programs.

Equipment

Universities, museumsandresearchinstitutions possess
unique equipment and instruments for conducting
research. The children who enroll in the extracurricular
programs have an opportunity to use equipment which
will never be available in schools. For example, students
at the Weizmann Institute of Science are able to
perform experiments on a nuclear accelerator, a very
sophisticated machine which is usedto find elementary
particles of matter.

Neglected Resources

Since youth programs in universities and research
institutes are relatively rare, they can be considered
as “the neglected resources” in education of the gifted
and talented.

Science and art museumsare most active in extracur-
ricular education. Almost every museum has an educa-
tion department. These departments offer education
to two types of population: first, for the general public
in order that science and research become familiar to
youngsters whoin the future may be the decision and
policy makers, and secondto gifted andtalented children
in their areas of interest. These sites offer the gifted
an enrichmentor in-depth teaching in special interests.
Thus the youth develop contacts with professionals and
the use of resources not otherwise available.

Science museumswith important, well-known education
departments include the Ontario (Canada) Science Cen-
ter, the Exploratorium in San Francisco, the Science
Museum in Boston, Parc de la Villette in Paris and the
Science Museum in London. The two science museums
in Israel (in Haifa and Jerusalem) also offer many
functional programs. A number of universities—such
as Denver, Duke, Johns Hopkins, Northwestern, and
Purdue,—offer programs on Saturdays, during the
summerand at other times (Holahan & Sawyer, 1986;
Ruckman & Feldhusen, 1988).
Some universities offer the gifted and talented

university courses in the summer, or at weekends,
which enable the pupils to achieve academic credits



Nurturing Giftedness in Non-School Educative Settings
 

while still in high school. Many such university
programs, together with science fairs in mathematics,
physics, and chemistry olympiads, existed in the former
Soviet Union. In these programs the competitive aspect
of education is emphasized.

Extracurricular Science Education in Israel

Israel offers its young gifted, talented, and science
enthusiasts (4th-12th graders) a nationwide network
of science activities, based in the universities and
research institutions. The activities include science clubs,
summer camps, mathematics and science olympiads,
activities 11 science museums, etc. The programs
in the academic institutions take up where schools
leave off. They provide an important link between
science-oricnted youth and youth-oriented scientists,
enabling the students to gain experience in thinking
through arid carrying out scientific experiments. Ten
Israeli univ2rsities and research institutes cooperate to
provide the youngsters with special programs.

Mostactivities are in the life sciences, medicine, exact
sciences, computers, mathematics, and technology.
About 16%, of the students who participate are in
humanities and social sciences courses. Most programs
are offerec! to students, who enroll on an individual
basis, in the afternoons and holidays. Some programs
are Offered to school groups.
The programs in the universities are offered to two

groups of voungsters: children who were identified as
gifted and s.cience-motivated children.
One of the most important aspects of the programs

for science-motivated children is the “self-selection”
approach.‘(he students choose to cometo the academic
center, anc’ thus have a very high commitment to
participate. These children give up their afterschool
time, or sc netimes their holidays, because they want
to join the « xtracurricular framework.

Their parents must pay, at least partially, for the
activities aiid in many cases they have to transport
them to the center, which makes their commitment

even highet. The ministry of education subsidizes the
activities by 20%.
The courses for 7th-12th graders are not necessarily

offered to children labeled as “gifted”, but to those who
are challenged by high level courses. Thus, the children
are not labe ed, but the courses are. The topics are either
an enrichment to the school curriculum or completely
new topics.

Participation in such a course enables the highly
intelligent ,oungster to meet with other children with
the same interests and potential that he/she has. This
meeting is \ery important to the children. Some highly
intelligent children have few friends in their own
neighborhood, while others do not like to makereal
efforts in learning since they acquire knowledge very
easily. When they meet other children like themselves
they are ab’2 to see their talent in its real proportion.

Science Projects

Students in Israel are encouraged to work on a special
research project, instead of taking a final examination
in one of their school subjects. Science projects like
these in physics, chemistry, biology, mathematics, and
computers are done at the universities and in the
research institutes. The student works with a mentor
at his laboratory, on a science project.
The work donein this frameworkis usually related to

a real research project doneby a scientist in a laboratory.
At the end, the students summarize andreportit to the
school. This kind of research with a mentoris the upper
level a youngstercanget: being in contact with a research
scientist at work.

Oneof the most important aspects of the programsin
the universities and science centers is the fact that they
provide high quality academic supervision which other
institutions may notbe able to supply.

Annual Science Clubs

All Israeli universities and research institutions offer
science clubs in the afternoons to students 10-18 years
old . The programsare different from oneinstitution to
another, with the differences related to the character of
the institute.
A university can offer subjects in the life sciences,

medicine, exact sciences, social sciences, and human-
ities, where a technical institute focuses on technical
issues such as aerodynamics and computerengineering.
A research institute offers courses mainly in its own
specialty fields such as agricultural research, marine
biology, environment, etc.
The subject matter is usually not very restricting. The

mentors offer their curriculum and the main goalis to
provide the children with thinking methods, to give
them the feeling of science in real life, and to get
them to understand how a meaningful experiment is
planned. The mentors are also instructed to deal with
new developmentsin their field or special events such
as: Supernova 87, the nuclear explosion in Chernobyl, a
discussion aboutthis year’s Nobel laureates, etc.
The teaching in science fields takes place in

laboratories and provides students with a “hands-on”
approach. Usually it is conducted through discussions,
viewing appropriate video films, presentations made by
students, and last but not least planning and doing real
experiments and reportingthe results.

Summer Science Programs

Twotypes of science programsare held in the academic
institutions and research centers:

(1) Summercoursesin universities and museums and
(2) Residential programs.
Summer courses in universities and museums are
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similiar to those run in science clubs throughout the
academic year. The students participate daily, for two
weeks, in courses offered by the university in the
same subjects that are given during the year. This
enables children who do not live in big cities near
university centers to participate in courses offered by
the universities and museums.
On-campusresidential programs are being provided

by some institutions such as: Migal—a life sciences
research and developmentinstitute; Volcani Center—an
agricultural research institute; Soreq Center—a nuclear
research center; the Hebrew University in Jerusalem;
the WeizmannInstitute of Science and the Technion.
The programs enable the participants to get involved

in real research laboratories, experience mentorships,
participate in presentations of their extracurricular
projects; hear lectures of top professors of the hosting
institute and engage in leisure time activities. Men-
torship programs are offered to 16~17-year-old school
students. At these programs students are involved in
actual research projects and work in small groups with
mentors whoarescientists.

Special Residential Summer Programsat the
WeizmannInstitute

The WeizmannInstitute of Science offers:
(1) An international summer science institute for

11th-12th graders.
(2) A science and music camp for 8th graders.
(3) A national summer science workshop for 11th

graders.
The International Summer Science Institute provides

some 75 outstanding 11th—12th grade science students
from Europe, Asia, the Americas, and Israel with an
opportunity to work alongside top Weizmann Institute
researchers, as well as to learn something aboutlife in
Israel today. Of necessity, participants come from the
Northern Hemisphere, where summer vacations occur
at about the sametime. .

This intensive program is conducted for 30 days, in
English. The studies on campus are divided into the
following fields: biology, chemistry, physics, mathemat-
ics, and computersciences. The laboratory work centers
on current research topics, such as structural differences
in normal and tumorcells, applications of lasers and the
use of computers in modeling and simulation. Students
work with sophisticated scientific instrumentation such
as the electron microscope, lasers and computers.
Instructors are drawn from among the _Institute’s
researchers and graduate students. Laboratory work
is supplemented with lectures given by senior Institute
scientists. At the laboratories, the students work in small
groups of two or three students with a mentor, and are
involved in real science research.
Working within small research groups of two orthree,

each participant can choose a subject in accordance with
his or her own interests. At the conclusion of the
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laboratory period, the student is required to present a
seminar andto write a thesis on the work completed.
The schedule also allows for free time (including

some weekends), social activities, discussion groups,
etc. In addition, participants are also encouraged to
conduct seminars on subjects in which they have some
expertise.

After three weeksat the Institute in labs and lectures,
the group shifts to an altogetherdifferent scientific focal
point—afield schoolin the desert in the southern partof
the country. Here the very essenceofscientific enquiry is
emphasized. That is, by observinglife systems, geology,
climatology, etc., in the field, students can formulate
questionsthat will be explored in the laboratory.
Many of the students selected for this program are

chosen when they excel in national science fairs.
Others are selected by their teachers. The students
are interviewedbyscientists of the Weizmann Institute
whoare in those countries for sabbatical or postdoctoral
work. Participants have come from the following
countries: Italy, France, Belgium, Germany, Switzer-
land, Sweden, England, Yugoslavia, Canada, U.S.A.,
Mexico, Guatemala, Uruguay, Singapore, Japan, and
Israel.

The Science and Music Camp. This special program
is aimed at 14-year-old students who show potential to
excel either in science or in music. The purpose of this
program is to broaden the scope of youngsters mainly
interested in one of these fields by showing them that
other fields can be equally interesting, and establishing
a connection between them even though this may not
be obviousatfirst (Maoz, 1990b). Forinstance,it is well
known that manyprofessionalscientists are very capable
musicians or have a strong interest in music. Some
outstanding scientists at the age of 18 or thereabouts
had to make verycrucial decision whether to pursue
science or music. On the other hand, many musicians
were good students in the sciences and also had to make
a career choice.
The objectives of the special summerprogramare:
(1) To make participants of each group aware of new

ideas in their ownfield ofinterest.
(2) To allow each group to learn aboutthe interests of

the other group.
(3) To involve all the students in an interdisciplinary

program bringing together ideas from science and music.
(4) To observe the interactions among students who

have differentfields of interest.
Oneofthe distinguishing characteristics of the Science

and Music Campis the wayin whichtheparticipants are
chosen:

(1) Students applying for the science group are given
worksheetsin maths and physics to complete at home.In
orderto solve these problems,the applicants had to have
a high level of knowledge and demonstrate openness to
new ideas. The background for the questions is given
in the worksheets. Those who answer correctly are
interviewed by the senior staff of the program. The
interviewers examine mainly the scientific thinking skills
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of the candidates, as well as their social suitability for
the program. Knowledge in music is not a prerequisite
but, not surprisingly, it has been found that 30-50%
of the candidates played a musical instrument at a
high level. The courses for the Science Group were
built according to the main program themessuch as:
order an«l symmetry in mathematics; hierarchy ofliving
structure in biology—from the unit cell to cancer; the
thinking revolution in modern physics—from relativity
to chaos. “Music appreciation for scientists” was given
by a biologist, himself an amateurviolinist. “Science for
musician” was given by a scientist who studied in the
music acidemyand plays a musical instrument.

(2) Students applying for the music group are rec-
ommend:d by their teachers. They are then selected
by two composers who also serve as instructors for
the musi: part of the program. Candidates have to
display exceptional playing technique as well as creative
composing and improvising abilities.
The details of the programsare changedeachyear,but

the main principles remain.
The program consists of morning and afternoon

sessions. ‘The morning sessions are devoted to intensive
studies in science or in music in groups, while afternoon
sessionsivolve getting to knowthe interests of the other
group ancthe interdisciplinary workshops. The evenings
are devoted to lectures of general interest and to the
workshops.

In the courses for the music group, the emphasis is
on composing and improvising. Two courses, composing
and impre-vising, given by two composers whointroduce
the students to topics that are not usually given by
music techers. The emphasis is on creativity and
self-expression. During the program, the participants
Start to open up to new ideas and,at the farewell party,
they play musical pieces which they have composed or
improvised.

In addition, they play in small ensembles, do some
chorus work and learn how to conduct.
During a recent camp program, oneof the interdisci-

plinary activities was an organ-building workshop. Buil-
ding a musical instrument brings together applications
of scientilic principles and a knowledge of music. In
order to )lan and build such an instrument, students
must und«rstand laws of acoustics and knowprinciples
of music. The assignment for the whole group of
40 students was to build two pipe organs made of
simple components such as wood and cardboard. The
instructor was an artist, a craftsman, and an organ

builder hinself.
This workshop started with theoretical explanations

of acoustics in pipes and flutes of different lengths and
widths and a discussion of how to build an organ. The
participants began with woodwork for the keys and the
sound box and afterwards designed and prepared pipes
from carcidoard. Each pipe had a movable—adjustable
sleeve, m:.de of cardboard as well, to enable adjusting
the final |2ngth of the pipe. The work was somewhat
tedious, tit the day of the final assembly of the organ

wasa celebration for all the participants and staff. The
music students were very happyto play on it and someof
them composedshortpiecesto play at the farewell party.
This was followedby a short concert using the Weizmann
Institute organ.
Other workshops for mixed groups during the 1991

Science and Music Campincluded:
(1) Order and disorder—”fractals and chaos” using

Macintosh computers
(2) Harmony andorderin the universe
(3) Symmetryin art and science
(4) Orderandits applications in the structure of matter

and in the periodic table
(5) Architecture and music.
Eveningactivities included:
(1) A lecture on “Order and classification of big

biological systems”given bya scientist
(2) A lecture by the conductor of a philharmonic

orchestra
(3) Workshop onstreet theater
(4) A concert by a professional quartet
(5) Science demonstrations
(6) Visits to the Garden of Science and the nuclear

acceleratorof the Institute
(7) Sport and socialactivities.
Student activities started at 7a.m. and ended at

10 p.m. with a 3-hour lunch break.
At the close of the Camp, the students organized a

farewell party at which they had a chance to show off
their talents and the knowledge gained in the courses
including—original music performance by the music
students and demonstrations of science concepts that
had been acquired through the workshops.

In summary,it can besaid that bringing together the
two groups of science and music enthusiasts provides
a unique opportunity to enrich and advance students
in their own field of interest and open new horizons
in other fields of interest. For example, in the sci-
ence group about one-third of the participants played
musical instruments at a high level, but the others had
little appreciation for music; during the program,it
was observed how their interest was stirred in this
area. On the other hand, some of the music students
had previously built a barrier between themselves and
science. They became attracted to various fields of
science and appreciated the connection between these
fields and their music. Socially they did not have
difficulties and very soon “musicians” and “scientists”
were intermingling.

The National Summer Science Workshop, as the
international summerscience institute, provides some
30-40 outstanding Israeli students with an opportunity
to work alongside researchers in a research institute.
The participantsstay in the institute for 13 days, working
mainly in small groups of two and three with a mentor
in the research laboratories, and become involved in
the “real way of life” of a scientist. The evenings are
devoted to students’ presentations of their fields of
interest, lectures of top scientists and social activities.
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Theparticipants are selected by completing a worksheet
in science, at home. Those who succeed then have to
pass an examination andare interviewed by the senior
staff of the program.

Importance ofResidential Programs

Residential programs have special qualities for gifted
children: they enable children to meet peers and make
friends with other children who they are not able to
meet in any other way. Many gifted children do not
communicate easily socially, since they cannot find
peers who understand them. In somecases they feel
like the “ugly duckling” in their neighborhood, while
in the campsthey find that they are “swans” in a group
of many moreoftheir kind.
On the other hand, manygifted children do not bother

to work at school; they acquire knowledgevery easily.
At the residential programs they find out that there are
many more students like them and they must make
serious efforts if they want to succeedin their fields of
interest.
The international program has these qualities too,

but provides, in addition to the international flavor,
an opportunity to meet people like themselves from
different cultures. The participants might be the leaders
in scientific fields in their own countries in the future.
Getting to know potential leaders from other countries
may advance understanding among nations, with con-
sequent benefits.
A common thread among these programs is “men-

torship”. The student meets the mentor in an everyday
situation, and learns about his or her career and wayof
life first hand, as the mentor sets a personal example.
Mentor-studentrelationships are historically one of the
oldest methods of educating the gifted and talented
(Milgram & Goldring, 1991). Research has shown
that this approach is very promising (Cox, Daniel, &
Boston, 1985). Many highly gifted adults attribute great
importance to their mentor’s influence. This methodis
limited by difficulty in matching a student with a mentor.
Mentors are not easily available, and the student must
have some more qualities than just being gifted—he
or she should be very devoted andpersistent; a crea-
tive, critical thinker; and willing to sacrifice short-term
satisfactions for the sake of long-term accomplishment
(Passow, 1991; Tannenbaum, 1983).

Mathematics Projects

Twouniversities run accelerated programs in mathemat-
ics in Israel. At Tel-Aviv and Bar-Ilan universities,
gifted high school students in mathematics are accepted
into university mathematics courses. The students get
university credit for the courses and can even complete
university mathematics whilestill in high school. In order
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to be accepted to these programs, the students have to
pass special examinations in mathematics.

Special enrichment programs for gifted children in
mathematics are offered to students of grades 3-12 at
the Weizmann Institute. The Institute also has groups
which are trained to participate in the mathematics
olympiads and a Math-by-Mail project. Competitions
and olympiads include preparation and participation
for local and national competitions for junior high
school students; nationwide olympiad for high school
students; the International Mathematics Olympiad and
the binational competition with Hungary.

Math-by-Mail is a nationwide program for 3rd—10th
graders. One to two thousand students participate
annually.

Participants for on-campus math courses must pass
a special examination in mathematical thinking. They
then participate in weekly mathematics clubs in the
afternoons.
The olympiadfor junior high school students involves

two stages. The first stage is carried out in the schools,
wherethe best students are invited for the second stage
at the WeizmannInstitute of Science.

There are no prerequisites for participation in the
national mathematics olympiad for high schoolstudents.
Those who apply receive a sample questionnaire of
previous olympiads, which gives them the basis to decide
for themselves if they are on an appropriate level.
The best students of high school olympiads are chosen

to participate in the international olympiads and in the
binational competition with Hungary.
They meet every few weeks with a mathematician for

the preparation towards the olympiad.
Math-by-Mail is a unique program in its objectives and

the delivery system. The objectives of the program are:
(1) to enable every math-enthusiastic child to work in

mathematics evenif he/she lives far away from academic
centers;

(2) to develop mathematical thinking, and
(3) to identify and encourage highly gifted children.
The educational materials are specially prepared

by mathematicians and mathematics educators. The
problems, which emphasize the developmentof math-
ematical thinking, are written for each of four grade
levels:

Level 1 (3rd—4th grades), Level 2 (Sth-6th grades),
Level 3 (7th-8th grades), and Level 4 (9th—10th grades).
At the beginning of the school year, youth maga-

zines and newspapers advertise the commencement
of this year’s Math-by-Mail program, with a thought-
provoking, though easily solved, problem. Students
interested in learning to solve such problems are asked
to send in their name, address and gradelevel.
The worksheets demonstrate the program’s objectives

and provide some background material prior to the
problems. The subject matter is new to the children and
differs from that studied at school at a higher level and
employing a different approach. For example, problems
may deal with graph theory, numbertheory, statistics,
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topology, set theory, etc. The solutions are corrected,
graded and returned to the students with a printed
solution and another worksheet. Four such rounds occur
during the year.
At the end of the year the best students are invited

to the WeizmannInstitute to participate in a hands-on
mathematics experience. They are given worksheets of
the kind which provide mathematical clues, and groups
compete.

Experience indicates that this program is widely
circulated all over the country. Teachers use these
questionnaires to enhance lessons for gifted children
in their schools and manytimes the whole family works
together to solve the problems.
Some highly gifted students were first found in the

Math-by-Mail program and were invited to participate
in the National Mathematics Olympiad for high school
students while still in junior high school.It is interesting
to note that the “Science by Mail” program run by the
Science Museum of Bostonoriginated in the “Math-by-
Mail” prczram in Israel.

The Fisld School of Science is a program not for
individual; who enroll in the extracurricular education
framework, but is available to whole classes during
the schocl year. The program is oriented at high
school youngsters who are majoring in either physics,
chemistry or biology. This program offers 11th—12th
grade students and their teachers intensive science
programs. The courses provide specialized instruction,
equipment! and material which are not usually available
in regular schools. The instructors are mainly university
graduate students and faculty members. Lectures, dem-
onstration:, laboratory work andvisits to the Institute’s
research |.boratories are provided. The goals of the
programsire:

(1) to a: quaint students with subjects at the frontiers
of science and new developments,

(2) to provide direct contact between school students
and scientists, and

(3) to mike available advanced science equipment.
Each program lasts about 5-6 hours. Samples of the

topics presented are listed in Table 1 below. This
program cxemplifies how a university or a research
centeris able to enrich the formal educative system.
Garden of Science is a “hands-on” outdoor science

park located on the campusof the WeizmannInstitute. It
includesini eractive exhibits which have been developed
in the fields of energy, mechanics, and waves. The
exhibits ill.istrate everyday physics phenomena.
The pro;ram is offered to Sth-12th grade classes and

includesilbistrated lectures and visits to the Garden of
Science. Examples of this program are given in Table
2.
The size and scope of these educational programscan

be seen fron the numbers in Table 3.
Industria' Research Laboratories are also becoming

involved in working with school youth. A beginning has
been made in Israel in opening up industrial research
laboratorie:. for the coaching of interested young people,

TABLE1

Typical Topics Offered in the Field School of Science

Physics
Nuclear physics—the Rutherford experiment
Lasers and holography
Elementaryparticles
Chaos—or why the weatherforecasters make mistakes
Modernphysics

Chemistry

Photography chemistry
Methodsfor separating materials from mixtures
The sun as energy source—present and future
Plastics and composite materials

Biology
Genetic engineering—theory andpractice
Tissue cultures and genetics engineeringin plants
Introduction to immunology
Learning and the nervous system
Medical biology
Marrowtransplantation
 

TABLE2

Typical Programs Offered at the Garden of Science

Grades 5th—7th
Energy—basic concepts
Sound
To see and be seen—angle ofsight(light)
Astronomy
Visit to the Garden of Science

Grades 8th—-9th
Energy—basic concepts
Visit to the solar system
Energy sources
Life and death ofstars

Grades 10th-12th
From classical gravitation—to space-time curves
Newton laws

Waves
Astronomy

Astrophysics
Cosmology
Ballistics, Kepler Laws, and planets
 

along the lines of scienceclubs. Despite special problems
arising from the commercial rights to intellectual prop-
erty and health insurance,the basic response by industry
is most encouraging. Industryis definitely on the lookout
for talent.

Research and Evaluation

Research and evaluation of extracurricular education
for the gifted has been sparse. First, the number of
extracurricular programs is very small, compared to
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TABLE3

Numberof Students in Youth Activities at the Universities and Research Institutes (1992)

Programs/ Science Summer Residential Field Garden Research Math-By-Mail Total

Institute Clubs Courses Summer Days of Projects
Programs Science

Weizmann 1000 — 170 3700 8200 10 1100 13180

Institute of

Science

Hebrew 1550 920 420 — — 10 — 5400

University
Tel-Aviv 1100 900 — 2900 — — — 4900

University
Bar-Ilan 500 — 40 2500 — — — 540

University
Ben-Gurion 1000 200 — — — 10 — 1210

University
Migal 720 — 40 1000 — 90 — 1850

Technion 1200 300 80 5500 — — — 7080

Volcani 400 — 65 750 — 100 — 1315

Center

The Holon 150 — — — — — — 150

Center for

technological
Education

Soreq — 40 _— — — _ — 40

Nuclear

Center

Total 7620 2360 815 16350 8200 220 1000 35665
 

programswithin the school framework. Second, most of

these programsdo not lend themselves to quantification

of achievement.
Eylonetal. (1985) studied the questions of why students

enroll in extracurricular science coursesin the universities,

what their expectations are and what the outcomesaffec-

tive of these courses are. It was found that:

(1) The students who enroll in the extracurricular

science courses are really interested in enrichment

beyond school science. Social, parental, or teacher

influences were not the causes for participating in the

courses.
(2) The students expected thatthe activities would be

student-centered, involving an emphasis of laboratory

work. They also expected that the science clubs would

include information on contemporary science and be

different from the content presentedin school.

(3) The students perceived the extracurricular science

courses to be very much “real science,” and very

different from their school science studies.

In summary, Eylon concluded that this study “indi-

cates that science as taught in science clubs (in the

universities) is indeed a unique mode ofinstruction

which gives highly motivated students a chance to

become acquainted with science asit is done and seen

by scientists” (p. 89).
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Ziv and Shailovsky (1987) studied pupils of 7th—-11th
‘grades who participate in science clubs at Tel-Aviv

University. They were comparedto their peersin junior

high school near the university. The most conspicious

finding in junior high school students who enrolled

in the out-of-school science clubs is the variety and

diversity of their fields of interest. They are interested in

astronomy, cosmology, physics, chemistry, mathematics

and electronics. But many of them are also interested

in areas such as history, literature, music, snake breed-

ing, computer languages, aeromodeling,etc. Sixty-four

different areas of interest were found among these

children, compared to 23 areas in the control group.

Leisure time interests of the gifted children are also

remarkable. They are more involved in developing

special interests in their free time than their peers in the

control group. The pupils of the science clubs are more

engaged in reading and computing while their peers are

primarily engaged in sports activities. Although the two

groups read daily newspapers about the same, 14%

of the science clubs’ students read magazines such as

Science, Scientific American, People and Computers,

Music, Prose, compared to only 3% of the control

group. Students in the science club also read more

classic literature, biographies and science books than

the students in the control group. These findings are
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similar to those found for gifted children in the U.S.A.
(Tannenbaum,1983).
Moreover, there was a major difference between the

two groups in the creative domain: 12% of the club
group wrcte prose and poetry, less than 1% of the
control group did so.
Ruckman and Feldhusen (1988) evaluated the uni-

versity—school district consortium for gifted education
involving Purdue University and seven rural school
districts. They found that significant positive changes
occurred in teachers, administrators, counselors, and
media specialists in knowledge level and_ attitudes
toward gifted education. Overall project satisfaction
was high, as perceived by both schooldistrict personnel
and university leaders.

Ariel (15'90) conducted a retrospective follow-up study
of “gifted j»upils, now adults, beginning their careers”,
comparing the opinions of adults (average 26 years of
age) who had been identified as gifted children and
who participated in the extracurricular clubs at the
universities. as well as other delivery systems, regarding
the “best method”for treating gifted children.

Eighty-three percentof the sample majoredin physics
and mathernatics while in high school, compared to 18%
in the gencral population. While doing their military
Service, 39% successfully completed flying school as
compared 1:0 10% in the general population. Ninety-
three perce:it went on to study at universities where 63 %o
earned degieesin science or technology. Acceleration
and special schools for the gifted were perceived as
less appropriate for educating the gifted. Graduates of
special classes in regular schools, who also participated
in enrichment courses in the universities, thought that
this was the best framework for the gifted. Those who
participated only in special classes in a regular school
and were riot involved in enrichment courses in the
universities prefered the specialclasses.

Since verylittle research and evaluation has been done
concerning «ducation in nonschool educative settings, it
is notstill cl:ar what the limitations are. The experience
Suggests tha: the advantage of studying with mentors
and professionals is most Strongly felt by older children
(grade 7 and up). The youngerchildren benefit primarily
from the stimulating environments provided in the
activities.

In Summary

such special resources as universities, research institu-
ions, museuins, and other professional organizations
re still neglected in educating the gifted and tal-
nted children. These bodies have the knowledge,
he personne’ and the equipment that can cater forighly intelligent students and give them insights intottractive anc challenging areas and methods. Theselaces can al:o supply mentors for gifted individuals.
slobally, there appears to be only sporadic efforts to

use these resources. Israel provides a good example of
a national networkof extracurricular science education
in all its universities and some research centers, but even
there more can be donein science, music andthearts.

Science, natural history, and art museumsare active
nowinthe field of education, while music institutions do
less. A promising sector is the science-based industries
with research and development departments. These
industries can adopt youngsters into their research and
development departments and enable them to work with
their professionals.
Implementing such programsin most universities and

otherinstitutions is neither complicated nor expensive.
The most important factor—the personnel—is already
there, together with the body of knowledge and the
equipment. Only good will is needed to implement
unique education programs, according to the strength
andinterests of the individualinstitute.
Experience regarding the universities has shown that

education programsfor the youth succeed where there
is a goodwill of the leaders of the institute. In such cases
the scientists are ready to cooperate and dotheir best
to make youth programssuccessful. The properattitude
on the part of the leadersin the professionalcenterswill
enable the advancement and proliferation of activities
for the gifted.
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Current Status of Gifted Education in the United States
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Introduction

The purpose of this chapter is to provide a portrait of

gifted education in the United States while providing

somehistorical background. Although early evidence of

educational concern can be found in the establishment

of special educational programsin St. Louis in the 1860s
and Clevelandin the 1920s,the first widespread attention
to the special needs of gifted students in public schools
probably can beidentified as the Sputnik era of the late
1950s (Tannenbaum, 1983). The challenge provided by
the Soviets to the United States’ superiority in scientific
fields energized major efforts in many states and
stimulated major curriculum reform through substantial
investments by the National Science Foundation, and
later by the U.S. Office of Education (Goodlad, 1964).
Althougl: such efforts were not exclusively directed
toward gifted students, the emphasis in these curricula
on major systems of ideas and in providing actual
practice :n doing research fit well into the educational
needs of gifted students (Gallagher, 1985).
The emphasis on education of gifted students went

into a decline from the mid 1960s to 1970s, while public
attention and the attention of educators shifted to issues
of student equity. However, there was continuedinterest
in the eclucation of gifted students, largely due to the
recognition of the need for a large and continuing
supply cf highly talented individuals to maintain U.S.
leadership in business, industry, higher education, the

sciences, etc., into the 21st century (America 2000).
The attitude toward gifted students at a personal and

societal evel has often been ambivalent, in both the
educational setting and society at large. We may love
the creative products of their mental processes, butstill
feel the sting of envy when we observe some persons
doing, with apparent ease, whatis so difficult for others
to accomplish. Such conflict between the public interest
and personalfeelings has beenfelt in many societies, and
has beer: a barrier to their education (Gallagher, 1984).

Definition

There are numerous competing definitions abroad in
educatio1 today (see Sternberg & Davidson, 1986).

Many of these definitions are theoretical in nature

and difficult to transform into educational practice.

Twodefinitions, representing differing points of view,

currently seem to have the most influence over

educational practice. One focuses upon individuals with

outstanding intellectual potential, the other definition

emphasizes demonstrated productivity andcreativity.
The definition of the gifted child represents a

conceptual understanding of the construct itself. The
definition listed below as the “Marland definition”
emerged from a national review of the issue (Marland,
1972). It reflects how many states approach the
issue, although there are reasons to believe that
this definition will change as new knowledge about
intellectual developmentis established and accepted.

Marland Definition

Gifted and talented children are identified by profes-
sionally qualified persons as those who, by virtue of
outstanding abilities, are capable of high perfor-
mance. These are children who require differentiated
educational programsandservices beyond those normally
provided by the regular programin orderto realize their
contribution to self and society.

Children capable of high performance include those
with demonstrated achievementand/or potential ability
in any of the following areas:

(1) Generalintellectual ability;
(2) Specific academic aptitude;
(3) Creative or productive thinking;
(4) Leadershipability;
(5) Visual and performingarts;
(6) Psychomotorability.
(Marland, 1972)
The sixth ability, psychomotor ability, was later

dropped from thelist, since many personsfelt it referred
to athletic ability, which was already well supported in
our society.

Renzulli (1986) has, in contrast, presented a three-ring
conception of giftedness, in which a combination of
interaction of task commitment, above average ability,
and creativity are necessary to produce gifted or
productive performance. Renzulli prefers to discuss
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“gifted behaviors” rather than “gifted students” and,
as a consequence, has devised the following definition:

Gifted behaviorreflects an interaction amongthree
basic clusters of humantraits—above average general
or specific abilities, high levels of task commitment,
and high levels of creativity. Persons who manifest, or
are capable of developing, an interaction among the
three clusters require a wide variety of educational
opportunities and services that are not ordinarily
provided through regular instructional programs
(Renzulli & Reis, 1986, p. 218).

Renzulli also insists that these behaviors be applied
to potentially valuable areas of humanperformance.It
would seem that both definitions recognize the need
to extend the regular educational program in order
to provide adequate stimulation, whether for gifted
students or for students manifesting gifted behaviors.
Both definitions leave considerable leeway in terms of

how one actually identifies a student or performance,
in a concrete fashion, so as to certify a gifted student
or gifted performance. It is in the actual attempts to
identify such students or behaviors that much of the
current argumentanddiscussion aboutgiftedness takes
place.

Whatis Superior Intelligence?

From World WarII until the mid-1960s, there appeared
to be no serious challenge to the concept that,
“Intelligence is what an intelligence test measures.”
This circular, and generally nonproductive, approach
to understandingintelligence has been replaced, during
the last couple of decades, by a series of attempts
to explore how the developing child comprehends
information, stores it, scans the stored information for

relevant data, and makesdecisions or solves problems.
Many of these information-processing models were
based upon research on artificial intelligence and
information processing studies by Sternberg (1986),
Gardner (1983), Simon (1978, 1979), Borkowski and
Kurtz (1987), Weinberg (1989) etc. Such models promise
a greater understanding of how informationis received,
stored, and retrieved—thoughitstill might not be clear
from such models as to why onechild is gifted and
another child is mentally retarded. Nevertheless, a
better understanding of general intellectual functioning
can be of special interest to educators who work with
gifted students.
The reason for the long predominanceof the IQ test

as a device for indicating high intelligence is that it
largely did what the schools askedof it. These IQ tests,
many of which are heavily weighted with vocabulary,
simple reasoning, and analogy questions, predicted
very well which students would learn rapidly and
which would learn more slowly than their classmates.
This was particularly true since memory, association,
and reasoning—the characteristics measured by the IQ
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test—werealso the abilities predominantly demanded of
students in the classroom.

Is the Gifted Child Qualitatively Different in
Intelligence?

Robinson (1977) has pointed outthatit is often not what
the gifted child does that is so remarkable, but rather
when in the developmental process he or she doesit.
For example, the child who plays competitive chess at
the age of five or six will naturally be seen as gifted,
but is doing only what other children might do at the
age of twelve or thirteen. The basic question of interest
to educators, is “Can gifted children accomplish some
mental tasks that other students cannot perform atall?”
If the answer to that is “Yes,” then the stimulation of
such special abilities becomes a major responsibility of
the educator.

In a review of the existing literature, Rogers
(1986) suggested that gifted students are quantitatively
different from the average student in their intellectual
performance, butalso that these quantitative differences
may result in qualitatively different performance. For
example, a student who masters calculus can achieve
levels of problem-solving that are not available to
students who have not mastered or had the opportunity
to master calculus. There is a point, therefore, where
quantitative differences seem to result in qualitatively
different performance.

The Role of the Family in Promoting Giftedness

It has long been recognized that the social envelope
in which the gifted student resides has a great
deal to do with shaping the interests, educational
motivation, and even the full realization of his or

her intellectual potential itself. One of the recent
investigations, done by Bloom and his colleagues
(1985), involved a retrospective analysis of families
of world-class performers in the arts and sciences.
In this group, Bloom found a consistent history of
strong and early family identification and promotion
of the talents of the child. The parents, in many
cases, sought special instruction for these students.
There were many instances of public performances of
the child’s talent—which reinforced the child’s interest
in continuing the often difficult practice of their talents.
Other reviews of the literature (Olszewski, Kulieke, &
Buescher, 1987) confirm that parents of gifted students
tend to stress the importance of academic achievement,
hard work,andthe full development of one’s talents.
What is not fully recognized is that the converse

of great attention and encouragement of talent can
result in sizable negative consequences for talent
development. In families where there is a lack of
interest in intellectual development, or where the
parents are not able to provide either the resources or
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preparation, wouldit not be to the benefit of the student,
family, and society to do so?

Yet, student acceleration has not been a popular, or
heavily-used, device in the educational plans for gifted
students (Clark, 1989; VanTassel-Baska, 1986). There
have been many fears raised about possible negative
consequences. Southern, Jones, and Fiscus (1989) have
recently surveyed over 1200 educational practitioners
on this question, and found a substantial body of
opinion concerned about: possible social problems
for such accelerated students; the possibility of extra
stress caused by the advancement; the possible loss
of desirable childhood experiences; and the availability
of other, more desirable, strategies (e.g., enrichment).
In contrast to these concerns, the available literature
on this topic reports strongly favorable outcomes of
student acceleration (Gallagher, 1991) and it appears
that many of the fears noted aboveare unfoundedin the
vast majority of cases (see Averages vs. Individuals).

Content Differentiation

As noted above, changing the learning environment with-
out changing the content of lessons seems nonproductive
and leadsto the clarion call of many gifted students that,
“School is boring.” Can just any additional information
serve the purpose of educating gifted students? Does
teaching the physics of “chaos” equate with the history
of ping pong? Obviously, somecurricula content seems
to serve educational purposesfor gifted students better
than others.

Gallagher (1985) has identified four major ways in
which curriculum content has been modified to meet the
special needs of gifted students. These categories are:
acceleration, enrichment, sophistication, and novelty.

Content acceleration refers to the presentation to
gifted students of curricula that were intended for
older students. In this way, algebra and geometry can
be presented to gifted students still in the elementary
grades. There has been substantial demonstration of the
ability of advanced students to master such a program.
The early study of calculus allows the student to address
a much more complex set of problems in biology and
chemistry that cannot be mastered without calculus
(Stanley & Benbow, 1986).

Oneof the organized efforts to provide systematically
more challenging material to gifted students at an earlier
age has been the Study of Mathematically Precocious
Youth (SMPY). The original purpose of the project was
to find students who reasoned very well in mathematics
before the age of 13 and provide them with special
accelerative opportunities so that they could move ahead
in mathematics (Stanley, 1991).
Some of these advanced students entered college

early, others were given special experience through
curricular flexibility at high school plus out of
school experiences. This emphasis on identification and
stimulation of outstanding talent has been adopted by a
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numberof other universities (e.g., Northwestern, Duke,
Denver, etc.), and SMPY youth are reported to be
successful in international competitions, Westinghouse
Talent Searches, etc. (Stanley, 1991).

Content enrichment refers to the variety of extra
lessons or assignments used to elaborate the richness of
understanding the student hasofthe existing curriculum
goals. Such an approach is often taken when the
gifted child is kept mainly in the regular classroom,
where content enrichment extends the regular program
(Parke, 1989). While the rest of the class is studying the
Western Movementacross the early United States, the
gifted student could be doing a project on the diaries
of wagon-train members or the special perspective of
Native Americans as they see the influx of settlers.
Content enrichment gives gifted students material
designed to broaden their understanding within the
general educational goals.

Content sophistication refers to attempts to challenge
gifted students to learn more complex and sophisticated
information from the curriculum that the average
student might not be able to master. Such an approach
is mosteasily utilized in special class or resource room
settings, where the teacher caninstruct a groupofgifted
students at a higher level without fear of leaving other,
less rapidly developing, students behind.
Examples of content differentiation of sophistication

would be to take major social trends as proposed by
Naisbitt (1983) such as the migration of business from
North to South, and think about the consequencesthat
stem from that move, or to focus on a new system
of ideas such as the physics of chaos and what the
implication of these ideas might be. Both examples
require a wealth of prior knowledge—which gifted
students may have, but that other students do not.

Content novelty refers to curriculum efforts that
present content that is not covered in traditional school
curriculum. Topics focusing on cross-disciplinary areas,
such as the impact of technology on American society,
or the demographics of poverty, would be examples
of such content topics not traditionally dealt with in
the regular curriculum but which may have special
meaning for the gifted student who generally likes to
tie apparently unrelated facts together.

It is considered importantfor gifted students to reflect
on the linkage between bodies of knowledgeso that they
are aware of thepotential consequences ofonefield on
another(e.g., the effects of the VCR onsocial patterns
of youth) and reflect on what mightbe donetoforestall
possible negative consequences.

Skills Mastery

One of the tools that educators of gifted students have
tried to provide over the last two decades has been the
mastery of cognitive skills that will increase the ability
of the student to think productively (Bloom, Engelhart,
Furst, Hill, & Krathwohl, 1956). Much of that work
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has focused upon the stimulation of divergent thinking,
increasing the fluency, flexibility, and originality of ideas
(e.g., Meeker, 1976; Guilford, 1967).

Direct attempts have been madeto instruct students
in the use of the creative problem-solving model
(Parnes, 981), or problem-solving strategies through
the Schoclwide Enrichment Model (Renzulli & Reis,
1986). Additional stimulation in thinking has been
fostered by student team competitions in such programs
as the Oclyssey of the Mind, Future Problem Solving
(Torrance & Torrance, 1978; Crabbe, 1982), and models

of creative thinking (Treffinger, 1991).
Whether the application of these strategies lead to an

increase in educational attainment orskills and lead to
a more creative adult remains an unanswered question.
There is a substantial body of knowledge reporting
that creative individuals, as adults, differ in a number
of personality traits from average adults. The most
outstanding of these traits are the willingness to take
risks, a strong ego that can go against the social tide,
and a persistence and commitmentto their own special
area of interest (Feldhusen & Treffinger, 1980).
The variety of attempts to instruct gifted students in

skills that can enhance their creativity, their problem
solving a ilities, and their problem finding abilities
will, almest surely, continue and increase. It might be
expected to hear increased calls for accountability for
such programsto prove that they not only increase these
thinking skills in isolation, but that such increaseslead to
demonstrably superior performancein reallife tasks.

Current Issues in Gifted Education

There are an impressive number of issues that can be
identified as affecting the education of gifted students,
either directly or as an unintended consequence of
striving for other educational goals. These issues listed
here represent the author’s attempt to identify the
most critical topic of current concern in this special
educationialfield.

Issue—“Dumbing Down” School Programs

One of the current trends which seems to compound
the problems that gifted students face in finding an
adequate challenge for their abilities in school is
a proces: that has been referred to as “dumbing
down”the curriculum (Renzulli & Reis, 1991). In this
“dumbing: down” process, the textbooks for a grade
level are written in overly simplified terms and ideas
are presented in a simplistic way, even for the average
students «f that age group. Unless the teacher provides
alternativ: reading materials of adequate complexity,
the giftecl student is likely to be extremely bored and
remain urchallenged by such simple texts.

Renzulli and Reis (1991) reported on the Second
International Study of Mathematics by the International

Association of Educational Achievement as follows:
“The most able U.S. students scored the lowest ofall
these countries (Hungary, Scotland, Canada, Finland,
Sweden, New Zealand, Japan, Belgium, England, and
Israel). Average Japanese students achieved higher than
the top 5%of the U.S. students in college preparatory
mathematics” (p. 27).

Part of the reason for such poor performance would
seem to be an observable trend to “dumb down”the
curriculum to make an already conceptually easy set of
lessons even more simple! Kirst, for example (1982),
found no textbook publisher ready to provide a textbook
that would challenge the top onethird of students.
The reason for such simplifications in the textbooks

seems related to the process of textbook approval, in
which states or local communities may decide upon
an approved list of textbooks at any given level. The
publisher is engaged in an attempt to make the material
so elementary in nature that even the slowest learning
student would be able to grasp the material. The
hope would be that this would cause the textbook
committees to react favorably. The continuing of this
process results in a serious “simplification” of content
material, which compoundsthe boredom andfrustration
of gifted students looking for challenge andintellectual
adventure.

Issue—Educational Reform

One of the major movements in education, over the
past decade, has been a series of attempts to build
major reform elements into the American educational
enterprise. These would involve changingbothstructural
and programmatic emphases. This reform movement
appears to be generated by a major and continuing
public dissatisfaction with the performance of the
schools. The generally poor performance of students
has largely been considered a school problem, rather
than a societal one. Apart from the general merit of
such reform elements as the Middle Schools Movement,
or Cooperative Learning, or Accountability, there is the
additional issue of how these reforms integrate with or
affect the program needsof gifted students (Gallagher,
1991; Renzulli & Reis, 1991).
There are a number of proponents of the process

of cooperative learning, who differ somewhat among
themselves about precisely how the concept is to be
implemented into the school system (Slavin, 1990;
Johnson & Johnson, 1990; Kagan, 1988). Slavin, for
example, emphasizes two essential features that must
be present in his version of cooperative learning. The
first is a group goal, or positive interdependence, in
which the cooperative groups of students work together
to earn recognition (grades, rewards, etc.). The second
is individual accountability, in which the group’s success
depends on the individual learning and performance of
all group members. Slavin strongly recommends the
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formation of heterogeneous groups by ability in the
classroom,with the possible exception of mathematics.
Robinson (1990) has pointed out three specific problems
with this approach as it relates to gifted students.
Cooperative learning:

(1) will likely limit instruction to grade-level materials,
to take into account the average and/or slow-learning
students;

(2) will be presented at the pace of the slowest of the
learners in the group;and,

(3) will be evaluated on mastery ofbasic skills, rather
than more sophisticated concepts;

Renzulli and Reis (1991) have pointed out the direct
concern of many persons in gifted education about
the overall impact of cooperative learning when these
small groups are heterogeneousin ability and where,
inevitably, the gifted students will become tutors to
those slow learnersin the group,since the entire group’s
performance will be judged by the individual scores on
some outcome measure.

You don’t produce future Thomas Edisons or
Marie Curies by forcing them to spend large
amounts of their science and mathematics classes
tutoring students who don’t understand the material.
A student whois tutoring others in a cooperative
learning situation in mathematics may refine some
of his or her basic skill processes, but this type of
situation does not provide the level of challenge
necessary for the most advanced types of involvement
in the subject (p. 34).

It is currently unclear how, or even if, apparently
desirable instruction strategies such as cooperative
learning can be implemented in the best interest of
gifted students. The same mightbe said for the Middle
Schools Movement.
The focus of the Middle School conceptincludes the

following elements:
(1) A strong affective component, with teams of

students and teachers organized to foster a sense of
belonging.

(2) An interdisciplinary focus on content.
(3) A curriculum emphasizing inquiry, exploration,

and discovery.
(4) A schedule characterized by flexibility. (George,

1988)
Many of the Middle School programs also place

emphasis on heterogeneous grouping and, once again,
raise the question about whetherthe gifted students can
be sufficiently challenged in these settings. However,
Sicola (1990) sees no reason whyspecial programming
for gifted students cannot form a component of the
middle schools program. She believes that the honors
courses, independent study, magnet schools, and other
well-established programs, can be effectively integrated
with the middle schools concept, in order to provide an
effective education for gifted students.
The reform movements have rarely mentioned the

special needs of gifted students in their goals or
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objectives. Unless rigorous efforts are madeto integrate
the best of gifted education with these movements, we
will likely see a majorerosion of gifted programs and an
unintentional “dumbing down”of the school program
for advanced students.

Issue—Creativity

There has been a major effort, in special programs for
gifted students, to emphasize the stimulation of creative
thinking. While this effort has extended across the nation
in gifted programs for three decades, it is still unclear
as to what constitutes “creativity” (Is it a product?
Is it a process?), or how best to enhance it. The
theoretical models of Guilford (1967) and Bloom etal.
(1956) have had a major influence on school’s attempts
to stimulate creative thinking. The translation of the
Guilford model into school-appropriate experiences has
been the significant contribution of Paul Torrance (1977)
and Mary Meeker(1969). Muchof that work has focused
on the nurturing of divergent thinking, or improving
the gifted student’s intellectual fluency, flexibility, and
originality.
While the emphasis has been on improving the

cognitive strategies in the case of younger children,
the study of creativity in adults focuses more upon
personality traits. The most outstanding of these traits
appeared to be the willingness to take risks, a strong
ego that enabled the individual to go against the norm
or social tide, and a willingness to persist in the face of
difficulties in their area of particular interest (Barron &
Harrington, 1981).
While there is substantial evidence that direct training

can improve student production of a numberof ideas,
and of original ideas (Mansfield, Busse, & Krepelka,
1978; Feldhusen & Treffinger, 1980), there remains
a question as to whether such training will result in
improved creative behavior in adults. Still, there is a
continued emphasis on student mastery of strategies
for attacking complex problems, and these approaches
would seem to have some face validity to them. This
refers particularly to the creative problem-solving model
of Parnes (1981) and the problem-finding concepts made
popular by Getzels and Csikzentmihalyi (1976).
While creativity has often been thought of as an

exclusively internal process, there is now opinion that
creative products may well result from a complex
interaction between a particular environment and
internal thought (Greeno, 1989). Thinking, while
obviously an internal process, must operate within
a responsive social context, which can be influenced
positively by carefully devised educational environments
(Gallagher, 1991).

Just as the society is ambivalent about how it
views giftedness, it is also unsure about creativity.
Tannenbaum (1983) described the mixed feelings of
modernsociety regarding humancreativity as follows:
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On the one hand, the public has demonstrated an
almost insatiable demand for newness in the Arts,
Sciences, and Humanities, and has, consequently,
lavished encouragement and renown upon people
with great ideas. On the other hand,it has manifested
a tenacious will to remain culturally conservative,
and often viewsthe creative spirit with suspicion and
disdain (p. 4).

Issue—tinderserved Populations

CULTURAL DIFFERENCES

Until recently, one of the most embarrassingsecrets in the
education of the gifted was the differential prevalence of
ethnic and racial groupsin identification and in placement
in special programs. The embarrassment stemmed from
the inappropriate assumption that intelligence tests
measurec| only genetic potential, and that such a
difference in proportions would then suggest superiority
or inferiority in native ability for such groups, an
intolerable political problem (Gallagher, 1991).
While the objective fact was that there were fewer

minority students being identified through traditional
methods (except for Asian-Americans), the reasons
for such low numbers were not universally agreed
upon. There are two major explanations given for such
results:

(1) The instruments and procedures used for
identifving gifted students are flawed and biased
agains\ those students whoare not middle class, white
Americans.

Such ar: argument rests on the proposition that there
can be nctrue differences that exist in levels of aptitude
at the timie of assessment so that any group differences
that are foundare the fault of the measurement. Further,
the choiceof gifted students from the mainstream culture
for special educational programs is an attempt, some
may even see it as deliberate, to limit the opportunities
of childre1 from some minority groups (Richert, 1985).
Theintell: gence tests that have been usedbythe schools
may more aptly be referred to as academic aptitude
tests and their predictions of lower performance for
minorities as a group have, unfortunately, turned out
to be quil> correct for many minority students (Mercer,
1979).

Bias of test instruments needs to be demonstrated by
more than group differences on the test. Just as there
may be differences between ethnic andracial groups on
athletic ay:titude or musical aptitude, based upongreater
opportunity and experience, so the same maybetrue of
academic aptitude. The excellent performance of Asian-
Americaris, on both tests and school performance, tends
to indicat2 that there are factors operating here that
go beyorid simple differences from the mainstream
culture (Z appia, 1989). Nevertheless, the currentstyle
of identification tries to cope with this issue by adopting

multiple criteria for giftedness, of which IQ tests are
only one.

(2) Differential prevalences reflect differential oppor-
tunities and limited practice on key elements of
intellectual development.

There is considerable evidence to support the
importance of the role that practice and experience
plays in later measures of aptitude. If one can extend
the general principle that “we are good at what we
practice,” to include “we avoid tasks where we perceive
ourselves as not competent or situations where we are
not comfortable,” then it is not hard to see how,
progressively, some minority students who may have
begun life with equal aptitudes with their majority
group age-mates, in terms of a responsive central
nervous system, will fall farther and farther behind
on measures of academic proficiency and aptitude.
Such evidence of differential prevalence, the argument
continues, does not speak to differences in native ability
so much as it does differences in the availability of
responsive environments to crystallize an individual’s
native ability.
The most reasonable position, given current know-

ledge,is to accept explanation (2)—different experiences
and opportunities are what makes the difference—and
operate as thoughit is true. The obviousstep to be taken,
then,is early and intensive provision of experiencesthat
can help talented minority students to more fully develop
their potential.
The current child developmentposition is that there

is a complex interaction pattern between genetics and
environment, as shown in Figure 1, that tends to
progressively facilitate or inhibit the full development
of youngsters with special talents (Plomin, 1989;
Weinberg, 1989). As noted in Figure 1, the development
of symbolic systems such as languagelie at the heart of
more sophisticated intellectual development. Children
who havebeenraised in an atmosphere where language
is not extensively used, or in which the parent is not
present to interact with the child, will quite probably
result in limited language development, which,in turn,

will lead to less than full potential academic performance
and possibly a consequentlack of interest in school and
school-related activities. The combinationofall of these
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FIGURE1. The interaction pattern between genetics and
environment.
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successive interactions, then, could result in a lower
score on intelligence or aptitude measures than would
have been likely under more optimum conditions.

Just as a series of unfavorable environmental forces
can result in less favorable educational and psychometric
outcomes, so can the opposite be true. If the family is
encouraging and supportive, if the learning environment
is superior, then there may be an opportunity for
students from particular groups to show a greater
than average prevalence of high ability or aptitude
(Bloom, 1985; Olzsewski, Kulieke, & Buscher, 1987).
Higher than expected prevalences of being identified
as gifted would appear to be the case with another
minority group, children from Asian families. The high
prevalence of Asian-American children in programs
for gifted students, as well as in other areas of
performance such as music, arts, etc., have been a
reminderof the attention paid, in many Asian-American
families, to the importance of education and of setting
high expectations for children’s performance. Such
departures of prevalence from normal expectations
appear to demonstrate the power of the family
and the culture to influence—both positively and
negatively—the long-term performance of students.
Such findings have stirred major efforts to develop
proceduresor instruments that would help identify the
underserved gifted minority students (Baldwin, 1987;
Sisk, 1989; Frasier, 1987).
Maker (1989) summarized program suggestions for

minority students from a wide variety of specialists as
follows:

(1) Identify student strengths, and plan a curriculum
to develop thoseabilities;

(2) Provide for the development of basic skills and
other abilities students may lack;

(3) Regard differences as positive, rather than
negative, attributes.

(4) Provide for involvement of parents, the community,
and mentors or role models;

(5) Create and maintain classrooms with a multi-
cultural emphasis.
These principles represent mainstream thinking on

programs for minority students, and reflect an interest
in integrating minority gifted students with the larger
society (Sparling, 1989). There remainsstronginterest in
some quarters, however, to maintain a separate cultural
identity for Hispanic or Native American students, and
this would, naturally, result in a very different program
and curriculum (Kitano, 1991).

GIFTED GIRLS

One of the major groups of underserved gifted is gifted
girls. They are traditionally iess represented in programs
for gifted and talented, particularly in programs in
mathematics and science (Stanley & Benbow, 1986).
The traditional role of women to be childbearers and
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stay in the home hasclearly been modified, but the new
freedom hasnotyet resulted in remarkable change. Reis
and Callahan (1989) point out how far the society needs
to progress:

Why, for example, are less than 2% of American
patentees women? ... Why are there only two
females in the United States Senate, one female on
the Supreme Court, and one female cabinet member?
Why do women constitute less than 5% percent of
the House of Representatives, own only 7%of all
businesses in the country ... occupy only 5% of
executive positions in American corporations, hold
noneof the leading positionsin the top five orchestras
in the United States? (pp. 101-102).

Some of the suggestions for changing this situation
have included programs that exclude boys, at least
until gifted girls have gained much needed confidence
in their own abilities (e.g., Rand & Gibb, 1989). Girls
with outstanding potential would seem to bethe largest
untapped resource in our country at this time. One
striking statistic is that though women are 51%of the
population, they only comprise 11% of the scientists
and engineers in the U.S., reflecting the vocational
and societal tilt against women in these occupations
(Smiedler & Michael-Dyer, 1991).

GIFTED HANDICAPPED

The idea that gifted students could also have specific
handicapping conditions has been a relatively recent
idea. The visibility of outstanding scientists such as
Christopher (author correct?) Hawking—a quadriple-
gic—and a variety of gifted individuals with presumed
learning disabilities, such as Einstein, Rockefeller,
Churchill, etc., has opened new areas of investigation
and special education (Whitmore & Maker, 1985).
We do not know the degree to which the sensory

disabilities of vision and audition have disguised the
intellectual aptitude of children, and a new sensitivity
to special talent is being sought from the educators who
specialize in these specialized fields.
The majority of recent attention has focused upon

gifted/learning disability students who have some type
of information processing deficit which interferes with
learning, despite superior general aptitude. In a
study of such students, Coleman (1992), found that
gifted/LD students showeddifferences from LD students
of average ability in their use of coping strategies
designed to deal with academic problems. The gifted/LD
students used more “planful problem solving” to
overcome barriers, while the average aptitude group
reported more “escape avoidance,” “distancing,” and
“helplessness.” Nevertheless, the direct instruction of
coping techniques to meet common school problems,
such as taking exams, would seem to be a clear need
for all students with learning disabilities, regardless of

ability level.
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UNDER.ACHIEVERS

Most of our knowledge of underachievers comes from
the longitudinal studies of Terman and his associates
(Terman & Oden, 1947) and a variety of case study
and clinical study reports (e.g., Rimm, 1991). Such
students, predominantly boys, seem to have a variety
of self-concept and family conflict problems which are
translated into ineffective academic strategies.
Some tecent attempts to intervene educationally with

such students have proven successful (Whitmore, 1980;
Butler-Por, 1986). The amount of time needed for
such remediation to become effective is impressive and
confirms the notion that chronic underachievementis a
complex syndromeof behaviors that is very difficult to
change, once well-established.
The gifted underserved clearly represent a major

loss in our community and national potential, and the
strategie: for recovering that loss is different for each of
the subgroups.

Issue—Accountability

The question of the effectiveness of gifted programs
has been one posed quite often (Callahan, 1983).
One approach has been to measure the effectiveness
of ability grouping, which has been a part of many
programs for gifted students. Articles running into
the hundreds can be identified in the ability grouping
domain (see Slavin, 1990b, for example). However,

common evaluation design flaws have prevented us
from making moredefinitive statements about program
effectiveness. Callahan and Caldwell (1986) identified
four specific flaws that tend to invalidate a large
proportion of the evaluation papers, as far as gifted
students are concerned:

(1) The use of standard achievementtests in such
evaluaticns underestimates knowledge and understand-
ings of gifted students;

(2) The use of standard measures will not reveal the
mastery of specialized content that is at the heart of
special programsfor gifted students;

(3) A major curriculum emphasis, in many gifted
program, is developing problem solving, problem
finding, nd creativity skills. Few evaluation efforts have
included any attempt to measure these key processes;

(4) Few of the evaluation programstake into account
the personal views of the students themselves. When
that is done, themes of excruciating boredom in regular
programs come through quite clearly. (See also Gal-
braith (985) and Delisle (1990). )
A recent metaanalysis on ability grouping and gifted

students was completed by Kulik and Kulik (1991). They
summar.zed their findings as follows:

Th:: evidence is clear that high aptitude and gifted
students benefit academically from programs that
proviile separate instruction for them. Academic
benetts are positive, but small, when the grouping

is done as a part of a broader program for students
of all abilities. Benefits are positive and moderate
in programs that are especially designed for gifted
students. Academic benefits are striking and large in
programsofacceleration for gifted students (p. 191).

It would appear that merely grouping gifted students
together without, at the same time, changing the content
and the instructional strategies, will not yield much
in the way of benefits. On the other hand, a well-
constructed program thatbrings gifted students together
and provides them with an intellectually stimulating
and important set of ideas, together with giving them
practice to use their own ability to problem-find and
problem-solve, seemsto yield very tangible results.

Policy Issues and Gifted Education

Public policy consists of the rules and standards by which
the society allocates its scarce resources. Education of
gifted students remains a policy issue debated atlocal,
state, and federal level except for the higher educational
levels, where major resourcesare set aside for graduate
and professional programs with little protest (Reis,
1989).

Equity Versus Excellence

For the past three decades, the American educational
system has struggled to reconcile two significant
values of the American society within the American
educational system. The first of these is equity: the
promisethatall children shall receive an equal opportunity
for education. The second value is excellence: that full
attention and stimulation will be given to the very best
of the students—those who demonstratetheir ability and
superiority in the educational domain.

The Fairness ofIt All

One of the most elusive, but seemingly most powerful,
inhibitors of programs for gifted students involves the
value issues of fairness and equity. Many people seem
to wonder whetherspecial: programsfor gifted students
fit into their own value systems. The feeling is often
expressed in this way:“Is it really fair for some children
to have so much ability while others haveso little? Is it
fair for us to be giving special education opportunities
for students who already have so much going for them?
Isn’t this type of special educational programming akin
to giving tax breaksto the rich?”
Such problems seem to be made worse by the

additional realization that minority groups have a
lesser presence in programs for gifted students than
their proportion in the general population, with the
significant exception of Asian-Americans. This enhances
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the image that programsfor gifted are really designed as
“special privileges for special people.”
The only answer to all of these value statements

is that, “Of course, it isn’t fair.” Abilities are not
equally distributed, nor are the opportunities to enhance
aptitudes that are present in the child. But this isn’t the
only unfair thing in the world.It is unfair that so many
people live in poverty and disease-ridden environments
while others live in opulent wealth.It is unfair that wars
continue and many people are needlessly killed. It is
unfair that some countries have continuous droughts,
while others prosper under good growing seasons for
their crops.
But who will do something constructive to combat

those massive unfairnesses? The track record is clear.
Those students that we call gifted will have the best
chance, when properly educated, to do something about
these array of social problems that are sure to face the
next generation. Just as medical schools and law schools
are supported since a good doctor or lawyer may be
needed someday,enlightened self interest argues for a
solid preparation for the most talented of our students.

The National Educational Goals

This ambivalence, or attempt to achieve the two
apparently competing goals of equity and excellence
simultaneously, is seen, in substantial clarity, in the
national educationalgoals established by the Governor’s
Task Force on Education and the President, and
accepted as targets toward which the system should
strive for the year 2000. Table 1 indicates these
goals. It can be noted that goals 3 and 4, requiring
high competences in content fields and promising top

TABLE1

National Education Goals

 

1. By the Year 2000, all children in America will start school
ready to learn.

2. By the Year 2000, we will increase the percentage of
students graduating from high schoolto at least 90%.

3. By the Year 2000, American students will leave grades
four, eight, and twelve having demonstrated competency
over challenging subject matter, including English,
Mathematics, Science, History, and Geography.

4. By the Year 2000, U.S. students will be first in the world
in Science and Mathematics achievement.

5. By the Year 2000, every adult American will be literate
and possess the knowledges andskills necessary to
competein a global economyandexercise the rights and
responsibilities of citizenship.

6. By the Year 2000, every school in America will be free of
drugs and violence and offer a disciplined environment
conducive to learning. America 2000 (1990)
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performance in math andscience, represent a major
emphasis on excellence and would behighly relevant
to gifted students. Goals 1 and 2, in contrast (“that
all children will start school ready to learn” and “that
90% of the children will graduate from high school”),
represent efforts at achieving equity (America, 2000).
There are strong threads in America’s cultural

heritage inclining us toward equity. Many of our
ancestors broke awayfrom anelitist society in Europe.
America’s most treasured documents, the Declaration of
Independence andthe Constitution, take great pains to
ensure that powerwill not once again reside in the hands
of a small elitist group. People are loathe to do anything
that they believe would strengthenelitist tendencies.
The drive for excellence, in contrast to equity,

seems based upon societal needs. In the modern,
postindustrial, information society into which we are
emerging, the need for large numbers of well-educated
and extensively prepared students is manifest, as is the
need for a large pool of creative scientists, managers,
communicators, etc. The education of gifted studentsis
clearly a high priority for such a society. Unfortunately,
the messages that are now being received about current
student performance are pessimistic, when American
students are compared to students of other advanced
nations.
A series of comparisons of American students

with students from other countries (Jones, 1989;
Crosswhite, Dossey, Swafford, McKnight, Cooney, &
Travers, 1985) has also revealed the sorrowful state of
our students’ learning —and concerned those current
leaders whorealize that student noncompetitiveness in
the educational scene will likely translate into adult
noncompetitiveness in the economic and political world
in the near future.

There have always been educators who have eloquently
urged attention to be paid to such youngsters because
their needs required it (see Hollingworth, 1942, for
example), but it has been the economic argumentsthat
have generally impressed decision-makersto pay special
attention to these students.

If policy represents the rules and standards by which
there is agreement to allocate scarce resources to
specific needs and persons, then the emergence of
public policy related to gifted children becomes a
particularly significant topic. Since special education
provisions for gifted students cost more than the
average costs of education (though significantly less
than special education for other exceptional children),
then the question becomes, “Wherewill such resources
come from?”

In the case of almost half the states, the extra
resources for such programs are allocated, by the
state, to local districts through the general legislation
concerning exceptional children for that state. In other
states, resources reimbursing local school districts or
the assignment of state leadership personnel to gifted
education are made available through a variety of other
state education authorities. Every state has some type
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TABLE 2

Federal Policy and Legislation Regarding the Gifted
 

1958 Following the Soviet Union’s launching ofthefirst satellite (Sputnik) in 1957, Congress declared an educational
emergency and enacted the National Defense Education Act (P.L. 85-864), which allocated funds to develop
potential for talent in math, science, and foreign languages.

1965 The Elementary and Secondary Education Act (P.L. 89-10) passed in Congress; Titles III and V related to the
development of model gifted programsandthehiring of state-level gifted education personnel.

1968 President Johnson established a White House Task Force on the Gifted and Talent; the formal report was never
published, but a 50-state survey was completed.

1969 Federal bills were introduced in both houses of Congress that would haveestablished a federal definition, provided
support to states to expand programs, and directed the U.S. Commissioner of Education to conduct a study on the
needs ofthe gifted.

1970 Federal bills introduced in 1969 were includedas section 806 of the Elementary and Secondary Educational
Amendmentsof 1969 (P.L. 91-230), which mandated a report to Congress on the status of and need for programs
for the gifted.

1971 Sidney P. Marland, Jr., U.S. Commissioner of Education, submitted to Congress the report mandated byP.L.

91-230. The Marland Report (1972) included a national assessment of educational programsfor the gifted and
talented and a federal definition of gifted and talented students.

1973-1974 Several federal bills introduced in both houses of the 93rd Congress resulted in the establishment of an Office
of Gifted and Talented in the U.S. Office of Education, annual appropriationsfor the office, grants for training,
research and demonstration projects, grants to state and local agencies, and the establishment of a national
clearinghouse related to gifted.

1975 Only $2.5 million was appropriated for federal efforts; funding remainedatthis level for several years.

1977-1978 Federal bills supporting the education of the gifted and talented were again introduced in both houses of Congress.
The proposed Gifted and Talented Children’s Education Act (P.L. 95-561) passed as Title IX-A of the Education
Amendments of 1978.

1978-1980 Appropriations increased from $3.8 million to $6.2 million in 1980. President Carter supported continuing $6.2
million funding.

1981 Congress provided $5.6 million in fiscal year 1981. The consolidation and improvement provisions of the Omnibus
Budget Reconciliation Act of 1981 consolidated 20 programsinto a Chapter 2 block grant for state and local
educational agencies; funding decreased 42% for programs.

1982-1983 The National Commission on Excellence wasestablished; hearings were held around the country onsix aspects of
public education including gifted education, the National Business Consortium wasestablished to put business and
education into a partnership for the promotion of educationof the gifted.

1983 The report of the National Commission on Excellence in Education,titled A Nation at Risk: The Imperative for
Education Reform, was published; education of the gifted was mentionedin severalsections.

1983-1984 In the 98th Congress, the Senate established a caucus on children that explored (among otherissues) the impact of
federal budget cuts on highly talented children, especially special populations.

1987-1988 Both houses of Congress overwhelmingly passedvirtually identical bills regarding education of the gifted. The
Senate passed House OmnibusBill, S. 373. The Housebill was also included in the House OmnibusBill. H.R. 5.
Funding of $7.9 million was appropriated for the reestablishment of a Federal Office of Gifted and Talented, for
grants for training and demonstration projects, for grants to state and local agencies, and for the establishment of a
National Research Center.
 

Date obtaitied from DeLeon and Vandenbos (1985), Radcliffe (1987, 1988), and Tannenbaum (1983).

of special program or designated resources related to
education of gifted students.
The major thrust for special programs underwritten

by state «ducation departments came largely on the
heels of te Sputnik challenge of the late 1950s. Many
States, seeng the U.S. falling behind in key technological
areas, wislied to strengthen the educational outputof the
U.S. and saw improving programs for gifted students
as one vehicle to that goal. The major curriculum

reform efforts, largely stimulated by major projects
funded by the National Science Foundation as well
as the U.S. Office of Education, turned out to be
an advantage for gifted students, since such projects
placed an emphasis upon high level conceptualization
and the learning of science by doing science (Bruner,
1960; Goodlad, 1964).
The involvementof the federal governmentin specific

policy for gifted students was delayed for another
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decade, primarily due to the general reluctance of
the Congress to get involved in education, which had
been seen as primarily a state responsibility. However,
the overwhelming needs of economically disadvantaged
students heiped to propel federal action to aid education,
which then also included children with handicapsas part
of the total federal effort. These provisions led the way
for subsequent legislation for other groups of school
children.
As seen in Table 2, there have beena variety of federal

efforts devoted to special concerns for gifted students,
beginning in 1958 with the National Defence Education
Act. Predominant amongthoseinitiatives have been the
1969 bill which called for a major study of the education
of the gifted student in the U.S. and a report to Congress
and spawned the Marlanddefinition of gifted students,
which has been copied by manyofthestates.

In 1973, an Office of Gifted and Talented was
established in the U.S. Office of Education, and
small sums of money were made available for research
and demonstration projects. In 1983, the National
Commission on Excellence in Education brought forth
the noted report, A Nation at Risk, the alarming
results of which spotlighted the need for programs of
excellence, which indirectly aided programs for gifted
students.
By far the most significant of the federal actions

has been the passage of the Javits bill in 1987,
which reestablished a federal office, provided grants
for training and demonstration projects, and established
a National Research Center on the Gifted. A major
themeof this program wasthe discovery and stimulation
of underserved and undiscovered gifted students.
Meanwhile, the collective state investment in these
program efforts now exceeds over $250 million annually.

It seems clear that the concern for the economic
viability of the country is fueling a gradually increased
effort and support for state and federal responsibility for
greater stimulation of excellence in our schools.

Future Research Directions

The earlier parts of this manuscript make it clear
that there are many fruitful investigations that could
be carried out which would help us understand the
gifted child more thoroughly, experiment with differing
educational techniques and settings, and understand
the societal role that is being played with regard to
education of these students. Horowitz and O’Brien
(1985) developed a research agendafor the gifted which
included three major areas ofinvestigation.

Understanding Intellectual Processes

This would require investigations of knowledge acquisi-
tion, storage, and retrieval, as well as problem identifi-
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cation and solution. Efforts to describe these information-
processing mechanismsshould extendacross the lifespan.

Differentiating SocialandPersonality Characteristics

These would includeinvestigations that could determine
why some highly intelligent individuals lead con-
comitantly creative and productive lives, whereas
others do not. Variables of socialization, motivation,
energy, and personal perceptions appear to influence
the degree to whichintellectual gifts are fully realized.
Again, it is important to look at such characteristics
across substantial bites of time.

Assessing EducationalStrategiesfor Gifted Students

It is important to determine whatkinds of programs most
benefit what kindsof gifted and talented children,so that
our scarce educational resources can bebetter targeted.
Programs should be supported to the degree that they
give evidence that they make a real difference.
The newly established National Center for Research

on Gifted and Talented will, undoubtedly, develop
a research agenda of its own (Renzulli, 1991). The
following represent areas of investigation of special
interest to this author.

INFORMATION PROCESSING

One of the most potentially fruitful lines of investigation
seems to be to continue and extend the various
investigations on information processing in human
beings, particularly children. There has been little
written about the “executive function” or the control
mechanismsby which wepayattention or how we choose
between various cognitive strategies, or decide on our
mode of intellectual expression (Borkowski & Kurtz,
1987). Decision-making is a poorly understood process,
from an information processing standpoint, and onethat
could be studiedfruitfully in young children, whereit can
be seen in a more observable processthan in the complex
network of forces affecting decision-making in adults.
One element of the executive function operation is

the area of problem-finding, or of choosing the most
significant problem to be attacked. This is an important
act for researchers, but also for politicians, andartists,
and parents! The right choice can lead to significant
findings or products; the wrong choice can lead to
months, or even years, of wasted effort. How does
this process of decision making work, and how canit
be enhanced? This is a key area of investigation.

FAMILY SUPPORT

We now have significant body of investigations
demonstrating the importance of family encouragement
and support for the full developmentof theintellectual
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capabilities of talented youngsters. One line of investi-
gation wculd be how to provide support for families
who are not now encouraging their talented youth,
in the hopes that they would begin to play this
role more assertively. Another line of investigation is
whether «ther persons in the environment of the child
(friends, relatives, teachers, etc.) can provide the type
of support and encouragementnecessary to promotefull
developmentof these talents, if the parents are, for some
reason or other, unableto doit.

School Program

Whenattempts are made to evaluate the impact of a
particular school environment, such as the resource
room (V:ughn, Feldhusen, & Asher, 1991), or ability
grouping, or a particular instructional method such as
creative problem solving, the range and diversity of
results is impressive. It is clear that resource rooms
work well sometimes, and notat all well at others. The
enrichmeiit triad is a great success in some places and a
disappoiritment in others. Merely placing youngsters in
a particular setting, or providing them with a particular
set of activities, does not necessarily lead to success.
Therefor: , it would seem most important to document,
in somecletail, what works.

If a res..urce room is doing an outstandingjob byall
accounts, then the particular way in whichit is operating
needsto I:e carefully analyzed and studied to understand
the ingreilients of this recipe for success. If an honors
course in Philosophy is achieving visible and tangible
success, then the nature of that total setting needs to
be examined. Is it merely a creative teacher, or are
there other elements in the situation that need to
be recogrized? By studying the staffing patterns, the
history, the processes, the staff, and the students, it
may be possible to emerge with some better idea of
what the recipe for success is, within a given structure
or progra'n.
A second area of concern is the nature of the

alternativ> curriculum for gifted students. Much of
the curri:ulum that is presented to the gifted student
goes beyond the regular program. This alternative
curriculura is designed, currently, on an ad hoc, program
by progra n, oasis. Should there be a scope and sequence
established for programs for gifted students? Should
there be 1 set of specific curriculum goals for history,
or languige arts, or economics, for gifted students?
Deliberat2 attempts to develop sophisticated curricula
should be supported and encouraged, as a means for
moving towarci some more organized set of program
activities :ind curriculum options for students at various
educational jevels.

Societal Interests

Manyof the adaptation problemsof gifted students and
gifted adi. lts come from the love/hate relationship that

such talent generates in the larger society. Socrates,
Galileo, and many others, have demonstrated what
happensto the talented person whorunsastray of the
larger society or power groups within the society.

It seems reasonable to suspect that envy and dislike
have always been part of the price that the talented
person pays for the expression of his/her talent. With
Bach or Verdi, this was probably not terribly important,
since they needed to please only a relatively few people
in order to continue doing what they wantedto do.

In a democracy, where large numbers of people
have a “say” in what happens, it becomes increasingly
important to understand societal ebbs and flows in
attitudes toward these students and adults. What are
the dynamicsof societal concerns andreservations about
such individuals? Is it fear that gifted individuals will use
their abilities to gain control over them? How can such
feelings be counteracted?
These are somepossible topics open for investigation.

Funds have not always been available to address these
issues seriously, and doctoral dissertations alone cannot
be relied upon to answer some of the most complex of
our educational problems.

Summing up

The last quarter of a century has seen a quantum leap
in our understanding of the student who is labeled as
“gifted or talented”. Many myths have been dispelled.
There has been an increased level of sophistication on
the nature of high intelligence itself, as well as the
educational methodsthat can enhanceits development.
As more becomes known about giftedness, there has
been a greater emphasis on some of the subgroups with
special needs, and that emphasis will certainly continue
into the near future. One thing that clearly has not
changed much has been the ambivalent societal view
of how giftedness anc gifted individuals should fit into
a democratic society.

Gifted behavior maystill be seen as an uncomfortable
presence, as well as a great advantage. However,
increasingly it can be seen that to denyits presence in
youth is done at the nation’s peril. America is neither
so rich, nor so blessed with natural resources, that, as a

nation, it can afford to ignore educationally the human
potential that is embodied in the minds of our gifted
students.

This generation will place its signature upon the
poetry, the science, the art, and the business prosperity
of the next generation, in large measure, by how
enthusiastically is the response to the educational
challenge of these students.
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Introduction

The purpose of this chapter is to describe the current
status of the education of the gifted in Canada by focus-
ing on its protection through the policies of provincial
and territorial departments of education. A historical
perspective will provide the background for a better
understanding of the status of the educational rights
of Canadian gifted and talented students. Following an
analysis of departmental policies, concerns for future
development will complete this chapter.

Historical Perspective

Canadahas a population of more than 26 million people
scattered] over a vast territory of close to 10 million
square kilometers. In addition to matters under federal
jurisdiction, various programsandservicesare delivered
by ten provincial and twoterritorial governments. Since
Confederation in 1867, over 125 years ago, education
has been defined in the British North America Act as
an area of provincial authority. To present the status
of the educational rights of the Canadian gifted and
talented learners it is therefore important to look at
provincial and territorial policies. Early in this century,
developmentsin the field of gifted education emerged at
the provincial level.

Early Developments in Education for the Gifted

Two previnces, one in central Canada, Ontario, and
a westetn province, Saskatchewan, showed an early
interest in programsforgifted learners.

Asearly as 1914, in the province of Ontario, a defi-
nition of giftedness could be found in special education
administrative policies. Three years later, in 1917, the
Auxiliary Class Act of the Ontario Legislature recog-
nized special (or auxiliary) classes for above-average
students among other exceptionalities (Smyth, 1984).
One of the earliest reported programs for gifted

learners in North America was in the province of
Saskatchewan. In 1932, Dr Samuel Laycock, an advo-
cate for the gifted learners needs’ and professor at the

University of Saskatchewan, offered a special program
for the gifted in Saskatoon (Hengen, 1984). Both of
these early developments were based on thebelief that
gifted learners had specific educational needs requiring
special resources not available in the regular classroom
environment, thus creating a need for special classes or
programs.

Impact of the Charter ofRights and Freedoms

In spite of a tradition of decentralization in the field
of education in Canada, policy development is not
immune to federal jurisdiction. The 1982 Constitution
Act, known as the Charter of Rights and Freedoms, had
an impact on provinciallegislation throughits guarantee
of an appropriate and fair education for all children.
According to the Constitution Act,

Every individual is equal before and underthe law,
and hasthe right to the equal protection and equal
benefit of the law without discrimination. . . (Section
15).

This Act has beeninterpreted as the new yardstick and
as binding on schools (MacKay, 1986; Poirier, Goguen,
& Leslie, 1988). In addition to its impact in court deci-
sions related to the equal right of exceptional children
to education, the Charter fostered the development of
policies to assure appropriate education to all children
and promptedprovincial and territorial jurisdictions to
revise educational laws and regulations.

Educational Rights of Exceptional Children

Over the last twenty-five years, the status of provisions
for exceptional children has shifted from an expressed
need to a welfare right. In addition to the Charter of
Rights and Freedomsof 1982, other major external and
internal influences helped the provinces and territories
of Canada focus on therights of exceptional children.
The declarations and promulgations of the United

Nations, of which Canada was a member, gave cred-
ibility to the rights issue. Even if these agreements
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are not legally binding on Canada, they nevertheless
confer a moral obligation. Among the United Nations
declarations, three made people awareof the causes of
children: the International Declaration of the Rights
of the Child (1959), the International Covenant on
Economic, Social and Cultural Rights (1966), and the
Declaration of the Rights of the Mentally Retarded
(1971). The proclamations of the International Year
of the Child of 1979 and of the Disabled in 1981 also
contributed to the increased sensitivity to children’s
rights.
Another important external influence that contributed

to the growing awareness of the needs of exceptional
children has been the proclamation of the United States
Public Law 94-142, the Education of All Handicapped
Children Act in 1975.
Even if United States legislation had no binding

effect on Canadian legislatures or court actions, the
United States mandatory law of 1975 became the major
thrust in regard to the rights of exceptional children
in North America. This law prescribed appropriate
education in the least restrictive environment with
parents’ involvement in the design of individualized
educational programs. In conferences and publications,
Canadians were informedbytheir southern neighborsof
the focus on the rights provided by their newlaw.

Since 1969 all of the provinces and territories of
Canada have developed major policies to guarantee
the provision of education to all children, including
exceptional children. All the provinces have enacted
legislation guaranteeing education to exceptional chil-
dren (Goguen & Poirier, 1991).

Giftedness as an Area ofExceptionality in the
Provinces

In three Canadian provinces, Ontario, Alberta, and
Saskatchewan, both legislation and major department
policies provide guidelines for educationto the gifted. In
Ontario and Alberta, giftednessis explicitly identified as
one of the particularities or exceptionalities accepted for
the designation of the exceptional pupil. At this point,
the reader might already have noticed that two of the
three provinces with specific legislation on education for
the gifted, namely Ontario and Saskatchewan,are the
ones in which early developments in gifted education
go back more than six decades. An analysis of the
legislation and departmental guidelines in terms of
its specificity concerning education for the gifted may
provide clarifications as to the educational rights of the
gifted in Canada.

PROVINCE OF ONTARIO

The province of Ontario has a history of providing
services, including enrichment and special classes, to
the gifted and talented, especially in the urban areas.
Through its various publications, the Ontario Ministry
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of Education (1978, 1985) provided curriculum ideas
and guidelines for the planning of special educational
programswithin a framework ofaffective and cognitive
development.

In its major revision of the education act in 1980,
known as “Bill 82”, the government of Ontario made
school boards responsible for providing programs and
services that meet the needs of the exceptional pupil:

“Exceptional pupil” means a pupil with behav-
ioural, communicational, intellectual, physical or
multiple exceptionalities who is identified in accord-
ance with the regulations as in need of placementin
a special education program (Ontario Education Act,
1980, 1991, S.1, 1, 21).

The Ontario Education Act requires school boards
to provide programsandservices to exceptional pupils
and also defines giftedness in its legislation. In addition
to free and universal access by all exceptional pupils
to appropriate education programs, programs must
include specific objectives and services to meet the
needs. Ongoing identification, continuous assessment,
review, and appeal proceduresare also prescribed.

In Ontario, giftednessis defined as:

an unusually advanced degree of general intel-
lectual ability that requires differentiated learning
experiences of a depth and breadth beyond those
normally provided in the regular school program to
satisfy the level of educational potential indicated
(Ontario Ministry of Education, 1985.)

The definition of gifted children in the mandatory law
appears more restrictive than a previous one published.
Whereas the 1978 definition of gifted specified esthetic,
kinesthetic and psycho-social as well as intellectual
talents, the 1985 guidelines focus on an “unusually
advanced degree of general ability” (Ontario Ministry
of Education, 1978, 1985.)

PROVINCE OF ALBERTA

The second province where the educational rights of
gifted students are protected in its School Act (1988)
is the province of Alberta. Exceptional children are
defined as any student educationally disabled, gifted
or talented. School boards are required to provide
programs to meet the educational needs of the gifted
and talented. The funding formula specifically includes
programs to meet the needs of the gifted and talented.
A gifted or talented studentis

one whobyvirtue of outstandingability is capable
of exceptional performance, and who therefore
requires special programs beyondthe regular school
program to realize his/her contribution to self and
society (Alberta Department of Education, 1985).

The above definition was adopted in Alberta, fol-
lowing a 1983 Report of the Minister’s Task Force on
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Gifted and Talented Pupils commissioned by Alberta
Education. A second part to the definition specified
that:

Children capable of exceptional performance
inclucie those with demonstrated achievement and/or
potential ability in one or several areas:

(1) generalintellectual ability
(2) specific academic aptitude
(3) creative or productive thinking
(4) visual and performingarts.

In the 1986 Resource Manual for Teachers, Alberta
Education adds two areas to the definition: leadership
ability and psychomotorability (Alberta Departmentof
Education, 1986).
Of special interest to policy planners, Alberta Educa-

tion has devised an inservice package for teachers based
on their manual (Alberta Department of Education,
1987). Put together by a team of educators underthe dir-
ection of an Alberta Education Provincial Coordinator
for the gifted, a model incorporating key teaching areas
with enrichmentand gifted education was developed.In
a frameworkofactivities ranging from enrichmentforall
students to gifted education for gifted and talented learn-
ers, nins: key teaching areas were identified: personal
growth, creativity, critical thinking, communication,
forecasting/planning, decision-making, computerskills,
leaderskup and organization, and independentstudy.

PROVINCE OF SASKATCHEWAN

Since a 1971 legislative revision in the province of
Saskatchewan, every person between the ages of six
and 21 has the right to attend school and to follow an
appropriate education program at no cost to parent or
guardian.

Appropriate education program is designed to
develop the potential of the individual ... it is
arrived through a process of comprehensive assess-
ment, planning and consultation with educators,
paren’s and pupils . . . results in a personal program
plan. . . (Saskatchewan Education, 1989).

The Saskatchewan Education Act (1978) has been
interpret2d as being among the first Canadian man-
datory laws (as opposed to permissive) obliging school
boards t: provide programsandservices to exceptional
children. Whereasthe obligation appears explicit forall
exceptional children, it is not guaranteed for the gifted.
A specific section of the Act states that in the case of

pupils of superior natural ability or exceptionaltalent,
school divisions may provide:

Where the ordinary programsofinstruction of the
schoo] are considered by the board of education to be
insufficient to meet the educational needsof certain
pupils of superior natural ability or exceptional
talent, the board may makeprovision for such special

programs as it considers feasible and appropriate
(Saskatchewan Education Act, 1978, S. 185).

A review of the Special Education Policy Manual of
1989 showsthat six pages deals with the services deliv-
ered in the “Educating Gifted Learners” section. Aside
from the definition, other policy issues are defined:
identification procedures, service delivery with various
options, personnel qualifications, review process,allo-
cated responsibility to school jurisdictions and teach-
ers as well as the provision of support services by
Saskatchewan Education and the Education Develop-
ment Fund. The specified areas of responsibilities of
the Department of Education, the School Division and
the direct classroom level may be of special interest
to the reader. The Department offers professional
development, program planning and support for the
administrators, whereas the School Division profes-
sional support staff, through consultative collaborative
services with catalyst teachers, resource centre spe-
cialists, itinerant or direct support, provide program
support and participate in identification and selection
at the school-based classroom program level.

In regard to funding,gifted learners are notidentified
as a category for designated pupil funding as are the
chronic health impaired, hearing impaired, multiple
disabled, orthopedically disabled, trainable mentally
retarded or visually impaired. Neither are the gifted
learners identified as a category under Established
Program Funding, as are the learning disabled, the
socially, emotionally (behaviourally) disabled, and the
low cost disabled.

In fact, there is nothing in the law nor in the
definition of exceptional pupils (defined for funding
purposes) to indicate that gifted learners are recognized
as exceptional pupils in Saskatchewan. Fundsto support
gifted learner education are provided through the gen-
eral school division budget. According to the Special
Education Policy Manual (Saskatchewan Education,
1989, p. 75), since 1985 gifted learner programs have
been identified as a special target area of the Education
Development Fund. The Education Development Fund
is designed to finance new initiatives for educational
improvements.
A 1981 policy statement on the education of gifted

students in the province of Saskatchewan definesgift-
ednessas:

a characteristic of students who have demonstrated
high performance or who show potential in at least
one of the following areas: specific academic apti-
tude, reasoning and divergent thinking, visual or
performing arts, psychomotorability (Saskatchewan
Education, 1981).

In its Special Education Policy Manual of 1989,
Saskatchewan Education revised the provincial defi-
nition of giftedness to reflect practices by eliminating
“at least”, changing “reasoning and divergent thinking”
to “advance thinking ability” and adding a fifth area
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of giftedness: “psychosocial and cultural leadership
ability”.

This definition, like Marland’s (1972) definition in
the United States of America, may be interpreted as
including a wider parameter of gifted and talented
students than one which focuses only on intellectual
exceptionality such as the Ontario definition. However,
the Ontario school boards are mandated to provide
services to the gifted whereas the Saskatchewan boards
are allowed to serve a potentially larger population.
While the province of Ontario went from a wider

range of giftedness areas to a more restrictive one
with the passage of the mandatory law requiring school
boardsto provide for gifted learners, the Saskatchewan
definition was recently expanded. Further study could
identify the numberof gifted learners receiving special
services in the two provincesto furtherclarify the impact
of this tendency.
Whereas three provinces include programs andser-

vices for the gifted and talented as special educational
provisions for exceptional learners in their educational
legislation, some of the other seven provinces and
the two territories have legislative provisions for the
education of exceptional pupils or claim to have a
noncategorical perspective ensuring proper education to
meet the needsofall learners, but they do not explicitly
name gifted learners in their education acts.

Legislative or Departmental Policies on the
Education of the Gifted

Apart from the three provinces with legislation on the
education of gifted, six other provinces have issued
departmental statements in this area. This brings the
total number of provinces with departmental policies
on gifted learners to nine, since the provinces with
legislative policies also have departmentalpolicies.

Table 1 identifies the status of policies on gifted
education in each of the provinces andterritories of
Canada, whether these are in the Education Act,

in departmental policies or guidelines or they have

no specific policies on the gifted. The ten provinces
are listed in order from the eastern-most province in
Canada, the province of Newfoundland, to the one
furthest west, the province of British Columbia. The
provincesare followed by the two northernterritories of
Canada, the Northwest Territories and the Yukon. The
six provinces and the territory with departmental pol-
icles are Newfoundland, Nova Scotia, New Brunswick,
Quebec, Manitoba, British Columbia, and Northwest
Territories. The eastern province of Prince Edward
Island as well as the two territories have no legislative
nor departmental specific policies relating to gifted.
However, departmental officials reported a practice of
early admission to the University of Prince Edward
Island and enrichmentcoursesin senior high schools.

Ananalysis of the departmental policy statementswill
furtherclarify the programs andservices provided.

DepartmentalPolicies Without Explicit Legislative
Provisions Concerning the Gifted

While the legislative thrust in the field of the education
of the gifted has brought detailed departmental level
action andpolicies in the three provinces studied above,
in this section we will analyse provisions in provinces
with administrative policies at the departmentallevel but
no legislative provisions. These departmental policies
are classified as minimal or moderate depending ontheir
level of guarantee and degree of comprehensiveness.

Minimal Departmental Policies

A reviewof policies on the gifted indicates that four of
the five eastern provinces and oneterritory have minimal
policies on the education of the gifted: Newfoundland,
Nova Scotia, New Brunswick, Quebec, and Northwest

Territories.
The departments of education of both the province

of Newfoundland and the Northwest Territories have

TABLE1

Provincial and Territorial Legislative and departmental level provisions on the education
of gifted learners
 

 

 

Provisions Provincesorterritories

Nfid NS PEI NB QUE ONT MAN SASK AL BC NWT YUK

Legislative x x X
Departmental xX xX xX XX x xX x X xX XX
Nopolicy Xx xX
 

Nfid = Newfoundland

NS = NovaScotia

PEI = Prince EdwardIsland

NB = New Brunswick

QUE = Quebec

ONT = Ontario
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MAN = Manitoba

SASK = Saskatchewan

AL = Alberta
BC = British Columbia

NWT = Northwest Territories

YUK = Yukon
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guidelines on special education that include the gifted
as special needs students (Northwest Territories) or
exceptional students (Newfoundland).

In the province of Newfoundland, the most recent
edition of the Special Education Policy Manual
(Newfo.ndland Department of Education, 1992)
defines an exceptional student as a person whose behav-
ioural communicative, intellectual abilities, . . . require
a special education program. In this 1992 edition of
the policy manual, it is further added that exceptional
refers to both disabled and gifted students. The manual
describe responsibilities for identifying, screening,
and development of individual program plans and
advocat:s fairness in procedures involving students
with exceptionalities, but no further guidelines are
given on the education of the gifted. Nonetheless, this
recent eilition appears promising.
Although the gifted are not included as exceptional

pupils in Nova Scotia’s administrative policies, one of
the thre: major goals in teaching children and youth
is to develop skills that can help them to achieve
their full potential mentally, physically, and socially.
Furthermore, in their goals and policies in public school
programs, a one-paragraph section on gifted/talented
students states that:

Aclministrators should make every reasonable
effort to ensure that individual students who display
superior academic, musical, artistic, linguistic, or

physical abilities are given the opportunity to
develxp these abilities. Special classes are not
usual/y necessary nor in most cases practical,
but personalized individual programs are both
encouraged and supported (Nova Scotia Department
of Eclucation, 1988, p. 13).

In spite of the lack of guarantees for gifted learners,
the poli:y allows the provision of advanced programs
in mathematics and science. Special classes are not
consider:2d to be the needednorpractical option.

Enrichment as the Privileged Option

An exanunation of two departmental policies, one in
Quebec, a French-speaking province, and one in New
Brunswick, a French-English bilingual province, can
clarify another form of guideline.

Rather than having a limited number of statements
on the education of gifted and talented students in the
administrative policies on special education or as part
of the general educational policies, Quebec and the
francophone section of the New Brunswick Depart-
ment of Education published specific documents on
giftedness.

The 1:'85 Ministére de l’Education du Québec docu-
ment presents eight specific guiding principles, ran-
ging frothe need to identify, to provide programs
and personalized teaching methods andto assure the

involvement of parents and the community. In terms of
programs, enrichmentactivities within regular schooling
are presented as the privileged option.

In New Brunswick, the francophone division of the
Education Department presented its special document
on La douance (Giftedness) in 1989. A brief historical
perspective will situate the document.
The trend towardsintegration of exceptional children

within the regular mainstream in the least restrictive
environment has been one of the major thrusts of the
80s in Canada. In New Brunswick, the placement of
exceptional children in the regular classroom had been
containedin legislation and policies since 1986. A major
amendment to the School Act stipulated in Section 20
that:

A school board shall place exceptional pupils such
that they receive special education programs and
services in circumstances where exceptional pupils
can participate with pupils who are not exceptional
pupils within regular classroom settings to the extent
that is considered practical by the School Board,
having due regard for the educational needs ofall
pupils.

Followingthis legislative change, policy statements on
integration in 1987 and 1988 gave a high profile to the
mainstreaming issue in discussions with parent groups,
teachers’ unions, and School Boardofficials. The defini-

tion of exceptional children, howeversimilar to the ones
in Ontario and Alberta, was not explicitly inclusive of
the gifted and talented. The focus was on professional
developmentandthe organization of recently integrated
handicapped in the regular classroom.

It is within this integration movementthat the docu-
ment “La douance” came outin 1989 with its general
principles, definitions, identification, teacher training
needs, and description of programsto be offered.

Like the Quebec document, the guidelines focus
on enrichment within the regular classroom as the
privileged option. Consequently, homogeneous group-
ing according to strength at the high school level
has been discouraged without evidence of appropriate
replacement.
The absence of resources (human andfinancial) and

programsto ensure that the needsof the gifted are met
in both Quebec and New Brunswickleadsusto interpret
these documents as minimal departmentalpolicies.

Moderate DepartmentalPolicies

Two provinces in Canada have a noncategorical per-
spective on the provision of programs andservices to
exceptional pupils or gifted learners, Manitoba and
British Columbia.

It is the policy of Manitoba Education and Training
to provide for all children in Manitoba access to
learning opportunities which are commensurate with
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their needs and abilities (Manitoba Education, 1989,
1992).

Both the 1989 Sourcebook for gifted education and
Gifted education—A parent’s guide, clearly state that
gifted learners, like all students, have a right to an
instructional program to meet their current individual
needs. Basic information is given to parents within a
comprehensive spectrum of program options which the
school division might offer. The provincial leadership
and the comprehensiveness of the definition and the
program options lead us to qualify the documents as
moderate departmental policies on the gifted.

Following the Report of the Sullivan Royal Commis-
sion on Education: A Legacy for Learners, published in
1988, the province of British Columbia made a major
revision of the School Act (1989) and established policies
and program foundations providing a mission statement
for all learners:

The purposeof the British Columbia school system
is to enable learners to develop their individual
potential and to acquire the knowledge, skills and
attitudes needed to contribute to a healthy society
and a prosperous and sustainable economy (British
Columbia Ministry of Education, 1991, p. 9).

Its philosophy recognizes that every child is unique
and that proper assessment will enable children with
special needs to receive the necessary modifications and
enhancement within the general education framework.
The focus is on the child, to allow learning through
active participation in a noncategorical framework in
partnership with parents and the community. This new
approach to educational services to all learners, when
implemented, might qualify as a major departmen-
tal policy on the gifted without categorizing these
active learners and still providing the proper stimu-
lating environment to foster maximum developmentof
potential.

A Vision of the Future

The developmentof policies and programs in the prov-
inces and territories of Canada varies greatly. While
policies are not essential to the existence of programs
for gifted learners in the classroom, the provinces
which havelegislation-based major departmental pol-
icies appear to offer programs tailored to the edu-
cational needs of the gifted and talented. Policies
constitute the rules and regulations by which scarce
dollars are distributed. Gallagher (1988) claims that
policies are needed when something requires collective
action.

Education of the gifted in Canada has shownsigns of
advancementoverthe last decade, but there is a danger
that any such major thrust might become a panacea,in
which case thereis a risk that the needsof the individual
would not be met.
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With focus on excellence and efficiency as the year
2000 approaches, some of the main orientations appear
to be:

(1) Enrichment as a privileged option in a postinte-
gration era.

(2) Noncategorial care to enable all children to
develop to their maximum potential.

(3) Innovation and partnership to collaboration by
regular and special education, parents, the teacher, the
community and the learner.

(4) Education is becomingspecialfor all learners.
(5) Cooperative learningforall.
To monitor the impact of these changesin policies

and practices on the education of the gifted, ongoing
research will be neededas well as a sense of advocacy on
behalf of educators and parents. The major safeguard for
the protection of the rights of gifted education is in the
hands of the advocates. The historical development of
policies for the establishmentof the rights and protection
of resources and procedures to guaranteeing services to
the gifted in some Canadian provinces andterritories
has not come about without the involvementof various
advocacy groups. Groupsactive on behalf of exceptional
children and of gifted and talented students have been
the Canadian Council for Exceptional Children with
its Canada-wide and provincial TAG (The Association
for Gifted) Divisions, the ABC (Association for Bright
Children) and other provincial groups related to, or
independent from, teachers’ unions. Advocates can
make sure that action on behalf of excellence does not
becomea panacea.
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Introduction

The philosophy and the practices used for identifying
and nurturing the gifted and talented always reflects
the political, societal, economic, ideological, historical,
cultural, and social framework and values of the
environment within which the (potentially) gifted and
talented grow up. Considering the many different
geographical, ethnic, economic, cultural, and political
facets of Europe it is difficult to give a general and
comprehensive overview of research on and education
of the giftzd in Europe.
The label “Europe” does not in any way encompass a

comparable or homogeneousstatus of education for the
gifted in the various European countries. Each country
has its ownhistorical developmentas far as the education
of the gifted/talented is concerned as well as its special
recent status and development—or,as in severalcases,
its nonexistence. Nevertheless it mightstill be possible
to form clusters of similar and comparable situations and
trends.

Gifted «ducation is a field of political and educational
interest with a long history in mankind. But, in spite
of the very old, humane and educational idea to foster
various kinds of high potential, it is interesting to
recognize that the actual status of gifted education
in a given country is much more dependent on the
dominating ideological and party-political ideas than
on pedagogical and educational needs or on historical
facts and :chievements in education and research. The
existence and amount of research on giftedness and
related questions then seemsto beclosely related to the
existence, amount, and variety of provisions for “more
able,” “gilted,” or “talented” youngsters.

Historical Review

In Europe the idea to foster excellence can be found
as far back as the Romans (Ovid, for example) and

the Greeks. Plato stated in “The State,” that it is
part of the duties of society “to force all the best
natures” to learn everything which might provide the
best services and profit to society. His concrete proposal
for selecting the gifted was: “Weshall observethe gifted
from very early on and let them doactivities in which
they probably will forget a lot or will be mistaken; those
who will rememberand will not becomedeceived,shall
be selected and those whofail shall be rejected. This
is the way.” Plato was convinced that the survival of
the Greek democracy was dependent on the education
of those excellent citizens who were going to work in
leading positions. For centuries the idea that nurturing
gifts and talents might be highly desirable from a
social and societal point of view was maintained. In
the sixteenth century, Suleiman the Great undertook
intensive efforts to identify gifted adolescents in his
Turkish empire. He established special educational
instruction for them in Muslim religion, in fighting,
in the arts, in natural sciences and in philosophy. His
talent searchers, investigating the population at regular
intervals, were successful in selecting and educating a
large groupof excellent individuals for the benefit of the
Ottoman empire.

Probably the last true genius was Leonardo da Vinci
who,in a universal way, in a wide variety of cultural and
scientific domains, was far ahead of his contemporaries.
For a contemporary man or woman it is absolutely
impossible to have the whole cosmosofthe historically
accumulated knowledge at his or her disposal in a
comparable way and at the same time be creative in
both the sciences andthearts at such a highlevel.
Even though this article, as well as this handbook,

doesnot deal with “geniuses,” one should recognizethat
some of the existing misconceptions of, and prejudices
towards,the gifted and talented havetheir roots in stud-
ies and books about the personality of geniuses which
were relatively popular during the end of the previous
and the beginning of this century (Urban, 1991). In
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particular, the notion that there is a relationship between
giftedness and behavioral disorders or insanity persists
_up to the present, as popular assumptions and in sayings
such as “Early ripe, early rot”. This kind of myth has
its origin in traditions andin descriptions of geniuses or
in biographical research on the personality and career
of people having been seen as geniuses, especially by
Lombroso (1864), Ellis (1927), Lange-Eichbaum (1927,
1967), and Kretschmer (1931).
According to Cremerius (1971) a period of the

devaluation of the genius in Europe started with
Moreau’s (1859) work defining the geniustrait causally
as a pathologic symptom of an increasedirritability of
the nervous system. By coupling the terms genius and
insanity (“follia”) Lombroso (1887) popularized this
approach which then became programmatic for the
following decades. Within psychiatry a special field of
research arose which developed the biography to the
patho-biography, trying “to diagnose scientifically the
kind of mental disease” of/for all people who at least
approximately could be seen as geniuses (Cremerius,
1971, p. 8). This development culminated in the broad
and comprehensive work of Lange-Eichbaum (1927).
In addition, he brought the sociological notion of
fame/glory (“Ruhm”) into the theory and considered
being famous as a foundation and presupposition for
the effectiveness of the genius. He did notsee “insanity”
as necessarily and generally synonymous with mental
disturbance; instead, he formed the “value concept of
the bio-negative” which includes everything unfavorably
abnormal with respect to the function ofliving,1.e., “all
biologically unfavourable dynamics” (Kurth, 1961, p.
96). The genius’s “prickle of the bio-negative” becomes
the origin, source, and impulsion of creating and of
extraordinary achievement. This voluminous work and
the kind of research it represents, which has been
continued by a student of Lange-Eichbaum (Kurth,
1961), is evaluated by Cremerius as a “monumental
emptiness” (1971, p. 9). “Nevertheless, such approaches
and interpretations, even if they may not be defendable
from a scientific point of view, have their long-term
effects” (Urban, 1991, p. 14) up to today.

Atthe beginning of this century, other representatives
of psychoanalysis worked on the problem of the genius
under the motto “from patho-biography to psycho-
biography”. They tried to “humanize” the mystic entity
and to bring back the “exterritorialized genius into the
area of humanbeing and presence, . . to free the genius
from his/her alienage and strangeness causing anxiety,
fear and defense” (Cremerius, 1971, p. 9). According to
psychoanalytic approaches everybody has to achieve in
displacements during development and these are more
or less successful; this is also true for the genius. The idea
of arelationship between genius and abnormalpower,or
weaknessof drive, or successful or unsuccessful defense,

was denied by Freud. For him there are genius-like men
with average, nondeviant behavior; but, there are others

whoare highly mentally disturbed. Such people mayalso
demonstrate high achievementin spite of their neurotic
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or even psychotic personality structure (i.e., by means
of the non-pathological portion of their personality)
or even because of the disturbed personality structure
(Cremerius, 1971, pp. 16-17).
One importantstimulus for Termantostart his historic

and monumental, empirical long-term study of 1500
Californian children in 1921 was to refute the myth
of a close relationship between genius and psychic
abnormality, i.e., this so-called divergence hypothesis.
Oneoften finds the statementthat the history of modern
scientific and educational research on the gifted began
with Terman’s longitudinal study. However, even if one
doesnotconsider the pioneering workof Francis Galton
in the second half of the nineteenth century, there were
already very important precedents in research and
educational provisions for giftedness in various parts
of Europe at the beginning of this century.

Binet, together with his colleague Simon in France,
devised thefirst intelligence scale which waslater adapted
by Termanforusein his long-term investigation. Though
designed for a better identification of slow learners,
Binet realized that his test could also be used for
identifying gifted children. As early as 1909 he proposed
the establishment of special classes for the gifted,
although with no practical effect in France for the next
75 years (Terrassier, 1992).

First publications on the nature and nurture ofgifted-
ness are reported for Yugoslavia as early as 1910
(Maksic, 1992), for Romania in 1915 (Sekowski, 1992),
for Czechoslovakia since the thirties (Dockal et al.,
1989), for Spain around 1936 in Barcelona (Cruz &
Truno, 1992). In Poland a private school for the gifted
was opened before World WarII. In The Netherlands,
academic interest in the gifted began with the famous
Hungarian-born psychologist Révész in 1921. In contrast
to other countries, a small but continuing sequence
of research and publications can be found in The
Netherlands since then. M6nks (1992) and Span (1992)
provideinteresting insights into that development,citing
researchers like Waterink, Duminy, De Groot, Duijker,
Ijzerman and others.

In Germany, Feger (1986) has given a comprehensive
overview of early academic contributionsto thefield, for
example by the famous psychologists William Stern, who
introduced the intelligence quotient and is considered
to be the founder of differential psychology (1911), or
Meumann(1914) with his proposals for an “experimen-
tal pedagogy.” In addition to progress in theory and
research, several practical approaches and projects are
reported; for example, the Berlin selection and place-
ment program by Moede, Piorkowski, and Wolff (1918)
or parts of the “Mannheim school system” (Sickinger,
1904), the establishment of special classes in Leipzig in
1920 (Cropley, McLeod, & Dehn, 1988). Such projects
usually received strong and effective cooperation among
all participants, including psychologists, educationists,
teachers, administrators, and parents (Feger, 1986).
The influential educationist and philosopher Spranger
(1917) maintained a distance from the psychological
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techniques of his time; he proposed the establishment
of scholarships. The first and still working, institution
of this kind was the “Studies Foundation of German
People” established in 1925 supporting academically
highly gifted university students regardlessof their origin
and economic background.

In spite of these early educational and research
endeavor’one can find only very few moreorless direct
links between that period and current activities. This
has not in the least been caused by the interruption of
academicactivities and emigration duringthe time of the
Nazi regime and World WarII, not only in Germany,but
in most other Western European countries as well. More
recent acudemic activity has mostly been stimulated and
influenced! by Americanliterature and practices (Urban,
1982, 1984).

The (Current Situation in Various European
Regions and Countries

In 1988 Freeman and Span characterized the European
situation as follows:

Europeandifferences in approach towards concern
for the highly able are mostly ofideological origin and
tend tc: cluster in the East and Westof the continent.
Socialist countries in the East are more likely to place
emphasis on the manifest value to society of high
abilities, such as sport and the products ofcreativity.
In Western capitalist countries, the colder regions
such «as Scandinavia, are still somewhat loathe to

make special provision for the highly able and the
warmer regions, such as Italy and Greeceare just now
in the }>rocessof getting interested people together.It
is in the more temperate regions like Germany, The
Netherlands and Britain, that research and provision
are moving ahead, notably with concern for cognitive
development and curriculum provision, as well as
several longitudinal studies (p. 1).

With the exception of the dramatically changedpoliti-
cal situation in the formerly socialist countries, this very
short and highly generalizing description is moreorless
still valid.

Eastern European Countries

Forpolitical, economic, and ideological reasons, thefirst
differentiation mentioned above, between Western and
Eastern ccuntries, could be made. In the systems of the
Eastern ccuntries education hadto assist in shaping the
society ac: ording to the ruling unitary (party-)ideology.
The many different open or hidden provisions for
the giftec.'talented played an important role in the
international competition between the economic and
political systems (Urban, 1984). Generally, talent areas
particularly effective with respect to publicity were more |

obviously favored, but other content areas were also
emphasized in a different manner.

The rapidly changing political and social situation in
Eastern Europeis resulting in alterations to educational
systemsat all levels of teaching andin all age groups.
The direction of these changes corresponds with new
educational aims being adopted in democratic countries.
A situation in which the systems and forms of education
are subject to the needs of the individual is becoming
increasingly commonandis replacing the previously
subordinate position of the individual in relation to
the State and its political system. Since the changes
have taken place only recently and their consequences
are still in progress, reports about the newsituation are
rare and preliminary in character; see Alikperov (1992)
for Azerbaijan; Burjan (1992), Dockalet al. (1992) and
Hrabinska (1992) for CSFR; Cretu (1992) for Romania;
Maksig (1992) and Sefer (1992) for (former) Yugoslavia;
Sekowski (1992) for Poland.

SCHOOLING AND THE GIFTED UNDER FORMER
COMMUNIST GOVERNMENTS

Underthe formertotalitarian system in Eastern Europe
the ideological aims of education were particularly
stressed. The conception of education and the forms
it took in practice were expected to serve these aims.
Privately owned schools were practically nonexistent:
the state securedforitself full control over the syllabus,
the course of education and upbringing of the youth.
It is hard to say in which Eastern European countries
this political indoctrination took a more severe form
and in which it wasless drastic; still, such differences
did exist. Political pressure on the educational system
wasparticularly strong in the periods following national
and liberationist outbreaks, e.g., in Hungary after 1956,
in Czechoslovakia after 1968 and in Poland after 1981
under martial law.
The Marxist theory of development eliminated the

significance of innate, genetically conditioned factors.
Consequently, it considered pedology a reactionary
science which aimed at exposing the significance of
and giving power to the wealthy classes, i.e., the
exploiters whose children demonstrated high IQ and
higher education levels. Stimulating the progress of
those children as well as the developmentof giftedness
were regardedasa class struggle hostile to the socialist
System: the workers’ and peasants’ state. It was these two
groups which, owingto the spread of cost-free learning
and the dominant influence of cost-free purposeful
education,were to be grantedthe possibility of reaching
distinguished results and outstandinglevels of intellec-
tual development. The education of these children was
made generally accessible and identical for all.
Thus, the individualization of teaching according to

pupils’ abilities and the creationof intellectualelites with
specially designed formsofinstruction, were all excluded
on principle. Such activities would have been considered
contradictory to the principle of people’s equality. The
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issues connectedwithgifted people receivedlittle official
attention of the educational authorities. Their attitude
towards these problems was marked bya great deal of
reserve.
The situation in artistic and sports education seemed

to be slightly different. The artistic field, to a larger
extent than any other branch of knowledge, evaded
the control of communist authorities. Artistic educators
enjoyed more freedom but still had to overcome a
number of incomprehensible difficulties. Sport, on the
other hand, very often performed a propagandist func-
tion in support of the communist state. Therefore, great
importance was attached to educating sportsmen who
could secure international propagandist profits for the
state through record-breaking athletic performances.
Lack of differentiation between schools, lack of

privately owned schools, extreme unification of educa-
tional syllabuses—all these factors unfavorably affected
the evolution of the system of educating gifted people.
The youth could sense very well the atmosphere that
impaired the unrestricted development andrealization
of creative abilities; in fact, outstanding abilities and
achievements were often perceived negatively.
The major hindrance to the developmentof giftedness

and high achievement wasa difficulty in getting in touch
with the educational theory and practice adhered to
in Western European and other democratic countries
and in making contacts with specialists and appropri-
ate institutions in gifted people’s education. Thus the
system of educating the gifted could not develop well
and many programs remained unrealized through the
lack of such contacts. The communist authorities were
particularly apprehensive of the influence of liberal
thought imported from democratic countries upon young
people’s attitudes to life and work. Thebelief that some
degree of independence could be achieved only in the
artistic and academic field was very popular.

IDENTIFICATION, TESTS, AND PLACEMENT

In Eastern European countries subordinated to the
USSR,the application of psychological tests had been
strictly forbidden for many years, since tests were
regarded as instruments of class discrimination. The
origin of intelligence tests alone, mostly constructed in
Western Europeorin the United States, wassufficientto
brand them as inadequate. The tests were officially not
used to qualify students, but in Poland, Czechoslovakia,
and Hungary workon the normalization of psychological
tests was being done and they were used in educational
and vocational guidance. Besides the well-knownintel-
ligence tests, e.g., Wechsler Scale, Raven’s Test, and

others, new techniques whichfulfilled the conditions of
psychometric correctness were developed.
At present, the psychological identification of students

takes place mainly in psychological counseling institutions
when parents or teachers notice outstanding abilities or
a learning aptitude in a given student. The role of the
psychologist then is to give advice on the construction
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of individual education programs for these students.
The classic psychological criterion (intelligence tests
results) is complemented by the psychopedagogical
criterion, i.e., the student’s achievements. The achieve-
ments are measured against results obtained at national
and international competitions in mathematics, arts, and
humanities and with school marks.

Gifted people can follow an individual course of
study. Sometimes such students simultaneously cover
the syllabus of two forms and, in this way, accelerate
the process of their own education. At present, owing to
the socio-political transformations in Eastern European
countries, special forms are organized at secondary
school level, e.g., mathematical—-physical, or foreign
language-humanities, following a broadenedsyllabus.
The students can also engage in individually designed
educational courses and follow individual syllabuses.
In some schools, classes run by eminent academic
specialists in a given field are organized and classes
held at universities as well as at respected research
institutions are arranged. At the academic level, the
education of gifted students is more systematic; here,
too, students can follow individually designed syllabuses.
The best can undertake research and worktogether with
the professional academics whilestill studying.

ACTIVITIES OF THE POLISH CHILDREN’S FUND

Since the role of the state in education is now muchless
dominant, there is more room, necessity and responsi-
bility for private and out-of-school activities. One of the
most attractive organizational forms for the promotion
of gifted people in Poland aretheinitiatives undertaken
by the Polish Children’s Fund in Warsaw. The Fund
has been dealing with the organization of assistance
to disabled children. During the past few years it has
also been undertakinginitiatives aimed at helping gifted
children. The need to create the optimum conditions of
development for these children is becoming more and
more evident. Gifted children are aided with scholar-
ships, which not only improve their economic conditions
but also create the opportunity for these children to
make contact with eminent representatives of different
fields of science and with scholars, artists and authors.
While still attending elementary or secondary schools,
they can participate in higher academic classes and
may sometimes start their academic studies before
they complete their secondary education, by following
an individual program.
The activities of the Fund, including camps, are

particularly important for students coming from small
centers, towns, and villages, since the possibilities for
them to reach the most valuable sources of knowledge
and research are quite limited. The guiding idea of
organizing help for these gifted children is to include
them in the general educational schedule. They are
not separated from their own social environment, but
their developmentis being stimulated through material
and thematic influence. It seems that the problemsof
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developmentof the children coming from rural or small
town communities are characteristic of the countries
written about in this chapter.
Apart from the Polish Children’s Fund, other foun-

dations aimed at helping gifted children are also being
established. In keeping with current trends, not only
professionalism but also initiative and enterprise of the
organizers are valued. Moreover,the issue of reforming
the educational system is being increasingly raised by
both patents and teachers, since the existing system
sometimes deviates from the real needs and capabilities
of gifted persons. Education should be individualized
and aim at stimulating independent intellectual work
and originalartistic activity.

PROVISIONS FOR SPECIAL TALENTS

Artistic schools have been particularly successful in
educating gifted children and youth in Poland. It is
the field in which the effects of pedagogical influence,
to which extensive psychological research contributed a
great deal, are probably most clearly seen. The system of
educatiny musically gifted children allowsfor a relatively
early and correct qualification of gifted persons for
musical schools. Musical giftedness developsrelatively
early and improves mainly as a result of individual
contact between a teacher and student. Children are
admittec| to a musical school at age seven, after a
selection. examination which includes both a test for
musical ziftedness and a psychological test for school
maturity. The examination is often preceded by a
few-daysclass held by the teachers of musical schools.
Children. admitted to such schools begin their music
lessons and follow a general education programidentical
with that: in standard schools.
The process of musical education is divided into

two stages. The first six years of learning constitute
the first grade musical school. The next six years in
the second-grade musical schools aim at educating
professional musicians. The general education program
is slightly reduced; nevertheless, the graduates of this
type of school, have the right to apply for admission
to academic studies in other fields. Students of the
second-grade school participate in many auditions and
competitions where they can compare andtest their
skills with those of their contemporaries from other
countries. It is interesting and characteristic of the Polish
musical «ducational system that the generalintellectual
development as well as the development of students’
personality is strongly stressed. In the presentsituation,
new in both economic and political aspects, the goals
of the educational system are becoming more pragmatic
and the r2quirements for the students of musical schools
will concentrate more on the musical aspect than on
general development.

The system of educatingartistically gifted personsis
also based on two levels of education. There are sec-
ondarya:tistic schools which give the students a general
secondary education and artistic trade education. A

higher level of artistic education is provided by the
Academiesof Fine Arts and in Higher Artistic Schools.
Admission to the Academyof Fine Arts does not depend
on completion of study in a secondaryartistic school.
There are artistic competitions organized for youth and
the prize winners often begin professional studiesin this
field. There are manyartistically gifted people who
practice arts in a nonprofessional way. It is not the
purpose of either the system of artistic education or the
Polish Children’s Fund to help such people. However,
there is a system of so-called Culture Houses, which
participate in the artistic education of amateur butoften
also gifted artists.
The education of persons gifted for mathematics in

Poland, Czechoslovakia, Hungary, and the states of
the former USSR is carried out in special educa-
tion schools. A system of all-Poland competitions in
mathematics provides a basis for selecting the most
gifted students. There are special secondary schools
with special programs in mathematics and physics.
The educational program in these schools aims at an
optimal development of mathematical giftedness. There
are more hours of classes in mathematics and physics
weekly than in other secondary schools. An expanded
educational program is carried out and the classes are
often conducted by research workers from universities.
Exceptionally gifted students of mathematics and physics
often take individual courses adjusted to the interests
and gifts of the student. Moreover, in such cases the
program of studies is expanded and the duration of
studies reduced. Such students have more time for
individual work as well as for contacts with their
professors conductingthe activities and their supervising
tutors.

The educational process for persons gifted in the
humanities occursat all the levels of education. Among
these persons, we can differentiate persons gifted in
€.g., writing or languages. Often these two skills are
correlated. Regarding the linguistic gift, one should
stress the part played by foreign languagesin the process
of mutual communication between the scholars and the
youth from different parts of Europe. In this period
of political and economic changes, the importance of
a command of English, French, German, and other
languages can beclearly seen. Young people have an
opportunity to prove their own skills and capabilities
while taking part in language competitions. In secondary
schools there are programs which specialize in the
humanities and the syllabuses for subjects such as
Polish, foreign languages and history, are substantially
expanded.
Compared to mathematical giftedness, which appears

sooner and seems to be much more easily and more
objectively measurable, the diagnosis of giftedness in
the humanities is often difficult. Sometimes, it is also
difficult to establish appropriate criteria of evaluation of
achievementsin this field. However,the prize winners of
all-Polandlinguistic, historical, and literary competitions
can be accepted and aidedasgifted persons.
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RESEARCH ACTIVITIES

Since gifted people’s education had, for many years,
more or less been neglected in Eastern Europe,
there was a considerable discrepancy between scien-
tific research and educational practice. Research on
giftedness is much more advanced thanis the practical
organization of the help provided for gifted students.
The direction of research conducted at universities and
researchinstitutions by psychologists and educationists
clearly indicates the range of problems that are of
particular significance in the process of aiding gifted
people. Some of the research on gifted people now
being conducted in Eastern European countries will be
summarized.

Thefirst specific research on giftedness in Czechoslo-
vakia was carried out in the seventies. The research
was concerned with sport (Kodym in Bohemia) and
intellectual capabilities (Slovakia). However, there was
a considerable increase of interest in this subject in the
eighties. In that period,the Institute of Child Psychology
and Pathopsychology was founded—a group dealing
with this subject. Research on intellectual, musical,
artistic, and physical talents was undertaken, with the
principal subjects of interest being the theoretical analy-
sis of giftedness, the identification of gifted persons, the
developmentof giftedness, creativity, and personality.
Thefirst reports of this work in the west had beengiven
at the Sixth World Conference on Giftedness (1985)
in Hamburg. In addition to the research/theoretical
aims, the practical aim, i.e., the improvement of the
educational system for gifted persons,is also important.
In other centers in Czechoslovakia, research on this sub-
ject, with particular attention paid to the issue of crea-
tivity, is also being carried out (Dockal, Laznibatova,
& Kovac, 1992; Burjan, 1992). The new socio-political
situation in Czecho-Slovakia has resulted in a growing
differentiation in gifted persons’ education.

Hungarian psychologists have made substantial achieve-
ments in research on giftedness. The research at the
Hungarian Academy of Science concerning psycho-
logical conditions of giftedness and creativity is well
known. Psychologists, educationists, teachers, and par-
ents cooperate with one another. The achievements of
Hungarian Artistic Education as well as the achieve-
ments of Hungarian youth in mathematical and language
competitions are also well known, although oppor-
tunities and support for participation seems to be
unequally distributed (Bathory, 1986). Hungarian psy-
chologists are in close contact with specialists from
Western Europe and are working very hard for quick
integration of actions and research concerning giftedness
carried out in the Western and Mid-Eastern Europe
(Herskovits, 1991).

In Yugoslavia, research on giftedness has improved
in recent years. One of the reasons for the previous
stagnation was a strong influence of Marx’s philosophy
on the developmentof social sciences in this country.
Attempts at using Wygotski’s theory in the research on
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giftedness are interesting. At present, a wide range of
research is undertaken in many Yugoslavian research
centers, such as at Zagreb, Belgrade, or Sarajevo, which
hopefully will not have suffered too much from the
civil war. The subjects examined concern psychological
diagnosis, pedagogical issues, the educational process
for particularly gifted pupils and the psychological deter-
minants of achievementin different fields of academic
and professional activity (Maksic, 1992; Sefer, 1992).

Research on giftedness in Romania has been mainly
carried out by special educationists. The first publica-
tions on the subject appearedasearly as 1915. Although
both the numberand quality of these publicationsis not
high, one can notice certain tendencies which sometimes
follow the general tendenciesin this field of knowledge.
The research reported in Romanian publications is
mainly concerned with the issue of selecting gifted
persons, but also address issues of educating the gifted
children and their social functioning. Emphasizing the
pedagogical aspect in research on giftedness has another
very positive side effect. In the future it may exert a
beneficial influence on the psychologyof ability in this
country. Other achievements in the field of aiding
and developing talented children in Romania should
also be noted. Outstanding achievements in sports,
e.g., gymnastics, of Romanian sports(wo)men serve
as one example. However, there may be some objec-
tions to the motives and methods used. Investigations
by Romanian psychologists who—in this way—could
increase the Romanian contribution in the education
of gifted children and youth would be particularly
important (Cretu, 1992).

Recently, there has also been a growing interest
in giftedness in Bulgaria. Bulgarian specialists carry
out interesting research concerning creativeness, cog-
nitive styles, as well as psychological factors influencing
outstanding achievements in various fields of activity
(Sekowski, 1992).

Valuable research is being carried out in Poland in
the fields of creativity (e.g., Necka, 1986) and the
psychology of music. It is concerned with psychologi-
cal predictors of musical achievement (Manturzewska,
1974; Sekowski, 1989), as well as with the issues of the
perception of music and learning. The Department of
the Psychology of Music, Warsaw Academyof Music,
headed by M. Manturzewska (Manturzewska, 1974) has
adapted a set of tests of various aspects of musical
giftedness to the Polish environment. A psychological
diagnosis of the degree of musical giftedness can be
made at a high level, which has been verified a few
times (Manturzewska, 1992).
There has been some interesting research on the

opportunities and effects of special attention for gifted
pupils within the regular classroom. In 1974 Bandura
found that regular classes can provide sufficient oppor-
tunities for developing the potential of gifted children
by means of modified teaching methods, ability group-
ing, encouraging creative thinking and the use of well
designed and organized extracurricular activities. At the
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same time, Nakoneczna (1974) began his intervention

study with 10 elementary and secondary schools in

rural, small, and large urban areas. The following

three principles have since become standard educational

practice:
(1) acceleration of the development of individual

abilities :y individualized instruction andcurricula,
(2) promotionof independentstudies, self-responsibility

and self-ssessment of the students, and
(3) inclusion of more and deeper knowledge in

curricula by organizing eligible individual instruction,

clubs arid summer camps for special interests, by
contactirig and working with local groups, scientific
institutions and other resources.
Borzym (1989) summarized some studies, conducted

yearsagein Poland,oninstructional and teaching methods
and their effects on gifted and nongifted students in
normal elementary classes. All these forms of educational
intervention, extension of curricula and improvementof
teaching methodsyielded positive results for gifted as well
as nongil'ted students and deserve wider attention in the
internaticnal academic community.

Western European Countries

Whereas: the communist countries, because of their
centralized and unitary school system, had focused

their efforts on special programs to identify and
foster individual abilities in scientific and technical
fields, as well as in sport, music and dance . . [as]
a means to attain the superiority in international
comp:tition ... the rich European democracies
tended to avoid élitism and selection based on talent
in the name of equality of opportunities (Andreani
Dentici, 1992b, p. 149)

for a longtime andstill do, to a very differing degree.
Concerning gifted education and research, Western

Europe«an be divided into three areas. There has been
a great deal of interest and research in the central
European countries. However, one finds almost no
special provisions or research in the northern or in the
southern countries. Whereasthere is no obvious reason
for this omission in the southern countries, the situation
in the Scandinavian countries including Denmark can be
explained by obviouspolitical, ideological reasons.

Northera European Countries

Cohan (!.985) suggests that there are very few provisions
for the gifted child in Scandinavia because of the
dominance of the “egalitarian ethic” and the view that
provisions for the gifted are “a means of maintaining
the privileged positions of certain groups.” Theofficial
statement of the Norwegian “Royal Ministry of Church
and Education” in a survey on the education of gifted
in the “ivorld community” (Mitchell & Williams, 1986)
provides one example ofthis attitude:

The idea of segregating gifted/talented pupils in
specialclasses or schools is contrary to the prevailing
educational philosophy in Norway. This position is
shared by a vast majority of politicians and educators.
Norwegian educationalpolicy, especially since World
WarII, has consistently attempted to ensure that
more and more people have equal opportunities for
education. Special attention has been paid to disad-
vantaged groups. According to schoollegislation in
force, each pupil has a right to an education in accord-
ance with his abilities and qualifications. Schools
have to be responsible for all students, including the
talented/gifted. A differentiated teaching approach
should be adopted within the frameworkof the class
(p. 28).

In Denmark there would appear to be complete
agreement

that the objective of educationis that all groups of
pupils and each individual pupil, should be able to
develop optimally. This also applies to the specifically
gifted children (Jansen, 1992, p. 189).

Nevertheless, firstly, up to the end of the 9th year
the school is nonstreamed and secondly, the focus is
on a kind of differentiation which does not mean
individualization andthis is due to the primary principle
that “the individual enriches and inspires the community
while the community supports the individual” (p. 189).

The Danish position . . . is that more harm than
good would be donebysingling out certain pupils as
being especially gifted/talented. The official position
is that special instruction could be doneona private
basis during leisure time (Jensen, 1986, p. 14).

In Finland a public debate has arisen during the last
few years; but, even though recent legislation has
emphasized that learning and teaching have to be
individualized in order to match the students’ abilities,
there have not been anysignificant changes in broader
educational practice. There are no special schools for
the gifted, but some upper secondary schools have
special branches for gifted students, for example, in
music or sports. Some experimental forms of gradeless
upper secondary schools allow gifted students to take
more responsibility for their own learning and achieving
and they can graduate in a shorter time. However,this
opportunity is used only by 1% of the participating
students. The other method of acceleration, grade
skipping, also very rarely occurs (Valijarvi, 1992).
With the exception of mathematical competitions,

Edfeldt (1992) can find “no special educational pro-
cedures whatsoever for the specially talented school
children” in Swedenatleast since 1968 (p. 48).

Southern European Countries

A few conferences (e.g., at Madrid, Spain, in 1980,
or the first Portugese conference in Porto, 1986) and
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the foundation of some associations and professional
working groups are signaling a low but increasing
interest in giftedness in southern European countries
in recent years, even if education in schoolsis still not
affected to any great extent.

In Spain (with the exception ofan institution, founded
in 1947, which offered scholarships to students with high
academic achievements and a connected school which,
through lack of funds, was closed in the early sixties)
no attention had beengivento thetopic until 1981 when
a psychological study on gifted children was published.
Similar to the developmentin other countries, it was
again a private organization, founded by a group of
parents of gifted and talented children at the beginning
of 1987, which initiated the first activities, mobilized
public opinion, supported some practically oriented
research studies and organized symposia for teachers,
educationists, psychologists, pediatricians, and parents
(Cruz & Truno, 1992).

In the region of Milan, Italy, a program for the
identification and assistance of the gifted was started in
1962. This program investigated issues of identification,
test design, development, and evaluation of enrichment
activities for gifted and normal children and later on
creative thinking and environmental factors (Dentici,
1992b). However,these studies have not affected public
educational policy and practice which “claim to adhere
to an egalitarian ideology” (p. 150). Only a few private
organizations provide competitions for gifted pupils,
some university colleges promote the development of
selected students parallel to regular university courses.
In the area of research a few interesting studies have
been undertaken since the first program mentioned
above, focusing on creativity and the development of
social and moral reasoning (Andreani Dentici, 1992a,
1992b).

In Turkey a very special single projectis in progress.
Anentire “learning village” for 250 intellectually gifted
students from economically disadvantaged families and
30 staff members is being built near Istanbul, sponsored
by a foundation of an eminentindustrial Turkish leader.
In close cooperation with the Ministry of Education
a special differentiated curriculum is being designed
to provide a sound general academic background as
well as developing high performancein special areas
without neglecting a harmonic holistic development of
the students (Akarsu, 1992).

Middle European Countries

In the United Kingdom public and scientific aware-
ness of the needs and possible problems of gifted
children emerged earlier and more widely than in
other neighboring countries. In the early 1960s there
was still no official policy and there were only a
few Independent Schools with appropriate opportu-
nities for the intellectually gifted pupils. One starting
point for public attention for gifted children was the
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film “Exceptional Children” and the book “Gifted
Children” by Branch and Cash in 1966. Important
cornerstones for subsequent developmentwereprojects,

_ Studies, and publications,like Bridges (1969, 1973, 1975)
with his “Brentwood” and “Millfield” experiments,
Kellmer-Pringle’s “Able Misfits” (1970), Ogilvie (1973),
Hitchfield (1974), Rowlands (1974), Tempest (1974),
Burt (1975), Painter (1977), Freeman (1979, 1991),
Denton and Postlethwaite (1985), or Cassidy and Lynn
(1991). The Department of Education and Science
(DES) relatively quickly recognized the importance
of the topic. As early as 1973 the DES offered the
first course for teachers on the education of gifted
children. Its activities and publications (DES, 1977,
1979) stimulated several of the LEAs (Local Education
Authorities) to become involved in this area. A wide
variety of local curricular and extracurricularactivities,
sometimesin cooperation with university staff members,
have been carried out in the last 10-15 years; several
of them have been described in issues of “Gifted
Education International.” In 1992 about 35 LEAs,
out of a total of 108, employ at least one person
with official responsibility for the gifted (Freeman,
1992) and 5 with sole responsibility for able children
(Raffan & Short, 1992). Several efforts have been more
or less successfully undertaken to at least consider or
implement “gifted studies” into initial or in-service
teacher training (Sherwood,1983).
The National Association for Gifted Children (NAGC),

foundedin 1966 by parents,has significantly contributed
to gaining public, educationalandpolitical attention and
to providing out-of-school enrichment opportunities,
like weekend and summercourses, in about 50 branches
across the country. In 1982 the National Association for
Curriculum Enrichment and Extension (NACE) was
formed for and by teachers and provides extra help,
ideas, and enrichment material for teachers and their
gifted students. Both organizations now workvery close
together in The National Centre for Able and Talented
Children at Nene College, Northamptonshire.

In spite of these promising movements “thereisstill
no specific overall educational policy for this minority
in normal schools in Britain, where teachers prefer to
keep gifted children in the normal classroom,” Freeman
(1992, p. 67) sceptically summarizes. However, espe-
cially since the 1989 Annual Report by Her Majesty’s
Inspectors of Schools (DES, 1989), “interest in the
gifted is growing slowly but steadily” (p. 59). Chances
for improving facilities and provisions for the gifted are
implied in the 1988 Education Reform Act whichaffects
local managementof schools, in open enrollment, in the
new National Curriculum with testing and assessment
and in the traditional flexibility of British education
(Freeman, 1992) which has brought movements like
the open school or open-plan construction to primary
schools and which is spreading widely across the con-
tinent. According to Freeman further characteristics,

which could makethe British school system relatively
well suited for the gifted, are
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@ flexibility in curriculum;
@ thinking skills are trained by frequently writing

essays;
@ early school start: early reading and writing;
© efficient use of travelling specialist teachers (peripa-

tetic teachers);
® there are many out-of-school extras such as competi-

tions, schol orchestras and so forth;
@ the school system is highly selective by implicit

selection procedures in society;
® higher educationis free (Boxtel, 1992, p. 25).
Additional and more detailed information on the

history ar.d developmentof provisionsfor the gifted and
talented in Great Britain may be foundin the following
publications: Gibson and Chennells, 1976; Marjoram,
1979; Povey, 1980; Sherwood, 1983; Freeman, 1989,
1992; Raffan and Short, 1992; most issues of “Gifted

EducationInternational.”
Without considering measures and publications in the

beginning of the century (see above) and some minor
school experiments with acceleration at the Gymna-
sium (“express classes”), the significant starting point
for special activities in favor of gifted children in
West Germany the “Gesellschaft fiir das hochbegabte
Kind” (D'GfhK), the German Association for the Gifted
Child, which was founded in 1978 by a group of
parents, teachers and psychologists. The DGfhK was
relatively successful in launching information campaigns
and offering out-of-school activities in several branches
all over the country. Before that time, with the exception
of some competitions for school students, only five
larger foundations were offering scholarships for (about
10,000) excellent university students.

Thefir‘t academic conferences in the beginning 1980s
and the World Conference in Hamburg, 1985, stimu-
lated pul:lic and political interest. Position papers of
the federal government, specifically the Ministry for
Education and Science (BMBW)describedthesituation
and formulated perspectives, acknowledging the need
and possibilities for the promotion of the gifted as
an area of “special educational—political relevance”
(Bundesminister . . ., 1986). Still, the problem with the
federal svstem was/is that such governmental statements
do not necessarily affect the educational policy in the
various states which are in charge of the school system.
Thus the BMBWonly could/can support extracurricular
provisioris, such as enlarging the system of nationwide
competitions or establishing summer camps and acad-
emies for extraordinary academically gifted students, as
well as research projects.

Financi:d by federal grants and someotherlarge public
foundatic ns, various interesting and important research
studies have been conducted, like the program for
identifying and fostering mathematically gifted students
in Hamburg since 1982 (Wagner and Zimmermann,
1986) ant the program for verbally talented youngsters
(Schépfel, 1992), the organization and evaluation of
a special group with gifted preschoolers in Hannover
(Urban, 1990), the “Marburg study” analyzing the

environmental frame of primary grade pupils headed

by Rost and the large Munichstudy on identification, on

analyses of giftedness and achievements in a school and

leisure time context and on developmental perspectives

of different types of giftedness and talents (Heller,
1992b), as well as field studies and experiments in the
areas of technical creativity and technology assessment,
to name only a few.
The number of publications has increased enor-

mously, from a handful in 1980 to about 40 in 1982,
which werestill strongly influenced by Anglo-American
literature, up to several hundreds today representing a
broad spectrum of applied, basic, and theoretical work
in education and psychology of the gifted. Practical
provisions in school depends on the policy of the
states’ governments which is often determined by party
ideology. Thus, there are somestates which insist that
the three-partite school system provides adequately for
the needs of all children and are notat all interested
in catering for the gifted. In contrast, other states have
various smalleror larger projects, like additional courses
for highly interested and able in Baden-Wirrtemberg,
so-called “express train classes” in Rheinland-Pfalz,
“Plus-Courses” and financial support in Bavaria. The
first and, for a long time the, only school with special
classes for the generally intellectually gifted, has been
operating since 1981 in Braunschweig, Lower Saxony.
Since German unification there are about 10 special
schools, most of them in the eastern states. Similar

to Great Britain there is no general policy in favor
of the gifted; in contrast, the teachers’ union strongly
rejects any idea of providing “privileges” for highly able
children. Hopefully, the recently founded “Working
Circle Research of Giftedness and Promotion of the
Gifted” (ABB) will be able to contribute significantly
to the improvement of the educational andattitudinal
situation towards the gifted. For further information
about East Germany (the former GDR), see Drewelow
(1990), Mehlhorn and Mehlhorn (1989), Schreier (1990);
for West Germany (the Federal Republic of Germany)
see Urban (1984, 1988, 1989, 1990a, 1992), Heinbokel
(1985), Feger and Prado (1986), Heller and Hany
(1986), Trost (1986), Wilms (1986), Wagner (1990),
Heller (1992a).

In addition to the research activities mentioned above
and described in detail by Ménks (1992) and Span
(1992), the situation in The Netherlands can be sum-
marized as follows:

In practice, attention for giftedness began in the
sixties, but was interrupted in the seventies. In the
eighties, renewed attention resulted in a number
of research projects. The findings of these pro-
jects suggest that both traditional intelligence tests
and teacher nomination are unreliable identification
instruments, that there is great need for enrich-
ment materials and teacher training and that gifted
underachievers have very negative attitudes towards
themselves and the school. At present, there is a clear
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preference for teaching the gifted in mixed-ability
classes... . Unfortunately, teachers are inadequately
trained and enrichment materials are insufficient.
These are problems that should be tackled immedi-
ately. In the meanwhile, the best alternative jis
streaming in secondary education (Boxtel, 1992,p. 23).

A strong and promising indication of the acceptance
of the importance of identifying and nurturing the gifted
wasthe establishmentofa special chair for research and
educationofthe gifted at the University of Nijmegen and
of a Center for the Gifted, headed by Monks,in 1990.
Other information is available through Eldert (1976,
1979), Scharten de Voogd (1985), Monkset al. (1986),
Monks(1992) and Span (1992).

In 1927 an attempt was made in Geneva, Switzer-
land, to start a special school for gifted students; the
attempt, however, did not prove successful (Mitchell &
Williams, 1986). At present, there are very few provi-
sions explicitly made for the gifted in normal schools,
although the organizational and legislative possibilities
give much more room in principle (Stamm, 1992).
In several cantons measures of acceleration, such as
early entrance, grade skipping, or advanced placement
in single subjects, are not possible at any stage in
public schools. However, there are small studies in
Bern investigating the possibility and practice of grade
skipping for very special cases (Stednitz, 1989) and in
Geneva concerning early entrance (Rieben, 1992). In
1989 a parents association (EHK)was founded and held
its first summer campin 1991.
An overview by Rieben (1992) shows an almost

complete absence of research in the field of giftedness
in both Switzerland and France. After 15 years years of
continued efforts the first special class for intellectually
precocious children was finally opened at the Las
Planas School in Nice, France, in 1987, followed by
a private secondary school in 1988 (Terrassier, 1992).
While in Switzerland and France significant public
and political interest as well as practical educational
efforts is only beginning, some concrete programsare
being successfully introduced in Austria (Graupl, 1989;
Grillmayr, Hubl, & Pusch, 1989). Of special importance
was the inclusion of advancement programsfor gifted
children into the Austrian school system by law in 1989
(Grillmayr, 1992).

It seems, then, that even in the middle Western
European countries the chances and opportunities
for gifted and talented children differ widely. Closer
cooperation and exchange of expertise, knowledge,
and ideas among researchers as well as politicians,
practical educationists, and parents, is badly needed.

CommonandInternational Aspects and
Developments

In this final section, attention shall be first be given to
the international European organizations and provisions
for giftedness which have beenestablished and second to
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sometopics which, from a European-international point
of view, have emergedasbeing ofspecialinterest.

Political and Organizational Developments and
Provisions

Progressin the field during the last 10-20 years and the
increasing public and political awareness,is partially due
to the good contacts among European scholars and
experts from several countries which have been fostered
by the World Council for Gifted and Talented Children.
Thefirst world conference and the Council’s foundation
in London, 1975, was substantially dependent on the
efforts of the honorable Henry Collis. In additionto this
conference,of special importance for significant “move-
ment” in Europe have been the 6th World Conference
1985 at Hamburg (Cropleyet al., 1986; Wieczerkowski
et al., 1986; Heller & Feldhusen, 1986), especially for
the Germansituation where, forthe first time, the “iron
curtain”waslifted slightly and the 9th World Conference
held at The Haag in 1991 (Ménks & Peters, 1992).
There are some new and promising developments

on the European political stage. It is remarkable that
recently a motion for a resolution (Doc. 6247) on
gifted children in school systems has been submitted
to the parliamentary assembly of the European Coun-
cil—thoughstill not passed.It is claiming that the right
to individuality must also be exercised in education,
particularly where gifted children are concerned.

In 1991 the Council of Europe,in its series of “Euro-
pean Meetings on Educational Research,” devoted a
conference to the topic of “Education of the Gifted
in Europe: Theoretical and Research Issues.” The par-
ticipants came from some twenty European countries,
from north and south, from west and east; there were
also observers from various national and international
associations as well as from some overseas countries.
The comprehensive proceedings (Monkset al., 1992)
provide good insights into the diverse situations in
the various European countries regarding the gifted
as well as into commonly shared ideas, problems and
perspectives, some of which will be quoted below. It
is expected that the outcomes of this workshop will
be helpful in advancing matters on the international
Europeanpolitical stage.

In 1987 the European Council for High Ability
(ECHA)wasformedin line with the spirit of European
harmony. ECHA,centered at Bonn, provides a medium
for communication aboutaims andpolicies for the highly
able and about research and educational provisions.
This is accomplished through, for example, sponsoring
Europeanconferences, at Ziirich, Switzerland, in 1988,
Budapest, Hungary, in 1990 and Munich in 1992,
sponsoring smaller conferences on special topics and
by publishing a regular newsletter and the professional
“European Journal for High Ability,” edited by A. J.
Cropley.
With very few exceptions, e.g., the “Our Lady of

Mercy College of Education” in Blackwood, Ireland,
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there have been no (obligatory) implementation of
topics like “theories of giftedness” or “differential edu-
cation for the gifted” into the regular initial teacher or
in-service training courses at European universities or
normal sciools. In this context, ECHA has taken an
important step, in cooperation with the “Preceptors
College” ‘UK), to establish an “Advanced Diplomain
Education” (AdDipEd) giving the opportunity for and
the acknowledgement of additional studies and prac-
tical work with gifted and talented students. Another
very active association in the south-west of Europe
is EUROTALENT with its headquarters at Porto,
Portugal. A very recently established association which
works internationally, though it is mainly limited to
German-speaking professionals, is the “Arbeitskreis
Begabungsforschung und Begabungsférderung” (ABB,
Working Circle Research of Giftedness and Promotion
of the Gifted) in Rostock, Germany.

Furthermore, there are contacts between the various
national associations, like the National Association for
Gifted Children (NAGC) and the National Association
for Curriculum Enrichment and Extension (NACE)
of Great Britain, the German “Gesellschaft ftir das
hochbegabte Kind” (DGfhK), The “Irish Association
for Giftect Children” (An Oige Threitheach, founded
in 1978), the French “Association Nationale pourles
Enfants Intellectuellement Précoces” (ANPEIP), the
Swiss parents association “Elternvereinigung hoch-
begabter Kinder” (EHK), the Dutch “National Parents
Organization of Gifted Children, ‘PHAROS’”andthe
“Asociacion para el Dessarollo de la Creatividad y
Talento” |\CREDEYTA)in Barcelona,Spain.

Equality of Chances

One point which always recurs in discussions is the
term “equality of chances” (EC), which is used by
opponents of gifted education as well as by supporters.
Modern society has to provide for a broadening basis
of equal conditions and facilities for everyone. This
was the reasonable intention of the school reforms in
the sixties: and seventies in Great Britain as well as in
West Germany. At the same time the challenge raised
of inequality must also be faced, namely special chances
for special gifts as well as an opennessandreadiness for
socially rssponsible ambition. The latter also implies a
measure of self-determination. It is interesting to note
that the slogan “equality of chances” has beenparticu-
larly propagated by the OECD. Whatis meantis equal
access to educationalinstitutionsfor all children with the
same measured abilities, independent of gender, race,
residence , social origin, or otherirrelevantcriteria. Only
the measired abilities shown through achievements, and
nothing clse, should determine the kind of schooling
for the children. Equality of chances has been seen
as an offer to free the individual from environmental
restraints chancesor accidents andfrom its origin. The
implicaticns of this concept are clear, but have often

been overlooked, denied or pushed away. Increased
equality of chances reduces social differences to the
extent that the differences which exist independent
of gender, race, residence, and social origin become
clearer, thereby eliminating a false egalitarism. To
illustrate this point: as the number of runners who are
allowed to start a race increases, there will be bigger
differences between the running timesofthe first and
the last runner. This is the problem, that equality of
chances guarantees unequalresults.
However, the opponents of provisions for the gifted

generally do not take issue with equal chanceof access.
Rather, they take issue with the equality of the results.
Countries in both the East and West with a unified
schoolsystem havea lot of experience with the inequality
of results. Regardless of ideological differences they
have drawn conclusions and developed provisions for
furthering the abilities of the gifted. Thus, for example,
the former head of the Humboldt University in East
Berlin, former GDR, had no problemsin stating that
the identification and developmentof differences was
a necessary compensation to a total and complete
equality of rights and justice (Klein, 1986). Inter-
estingly enough, only a few of the special schools
for gifted and talented (in math, sports, languages,
etc.) in the former GDRsurvived after the German
unification.

Summer Camps, Workshops, and Academies

In the absence of a general and special policy for a
differential education of the gifted in schools, extra-
curricular and out-of-school opportunities take on a
special value. Such opportunities include competitions
in various fields, weekend courses, summer camps, and
student academies. Thelast two in particular are becom-
ing increasingly popular in the United States, in Western
Europe, andin other countries like Poland, as provided
by the Polish Children’s Fund. These alternatives make
it possible to intensify the educational process. Further-
more,participation in a campfor gifted children allows
for participation in high level classes. The lecturers are
eminent representatives of various fields of knowledge.
Similar to Western countries there are two types of
camps. The first stresses education and developmentin
particular topics, aiming at mathematicians, physicists,
artists, or musicians. This type of camp engages the
students’ interest at a level substantially higher than
that in the normal educational program at school. The
second concept pays particular attention to the general
development of the students. The participants of such
campsare scholarship holdersgifted in a varietyoffields.
Apart from the improvementof special gifts, the aims
of such camps are the improvement and enrichment
of personality, broadening of interests and improving
various activities. The German foundation, Bildung
und Begabung,is expandingits very attractive summer
academiesfor gifted 10-13 graders from yearto year.
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Gifted Girls

Gifted and talented girls, for a long time a neg-
lected group, has become a focus of increasing inter-
est and research in recent years. Research conducted
in several European countries (e.g., Ayles, in press;
Beermanet al., 1992; Barriuso-De Ceuster & Moisan,
1990; Mahony, 1985; Wieczerkowski & Prado, 1990:
Valabreque, 1989) has shown that gifted and talented
girls and their particular needs are not well recognized
and that their potentials are muchless challenged and
promoted than those of boys. Though awareness, and
position, of girls and women in education and work in
general haveslightly improved through resolutions and
action programs of the Commission of the European
Communities, this does not meanthat these efforts have
affected the “underprivileged” situation of the excep-
tionally able and talented. At the recent educational
research workshop on education of the gifted (Monks
et al., 1992), there was a stated need for more research,
for better identification procedures and for increased
awareness of both parents and teachers, with regard
to better “recognizing the pressures which can militate
against high levels of achievementin gifted girls of all
ages” (Ayles, 1992, p. 160).

Gifted Handicapped

Another group in special need of support are the
gifted handicapped people. In society as a whole,
disabled people may constitute only a few percent of
the population, but in absolute numbersthis results in
a substantial group. The history of science provides
several examples of gifted invalids who, despite their
handicap, achieved eminencein variousfields ofactivity
(H. Keller, L. Braille, M. Sizeranne). From the point
of view of psychological research on giftedness, the
results of investigations concerning disabled persons
are particularly valuable, e.g., examining compensation
processes for a loss of the sense of sight or hearing can
facilitate our understanding of the mechanismsof mental
functioning in a person without such a loss. Moreover,
outstanding achievements of disabled persons indicate
that it is not only the high ability as such which is most
important, but also other, less evident personality traits
which influence the emergence of high achievements.
Research onthe attitudes towards disabled persons can
also be informative regarding psychological causes of
prejudice against any dissimilarity, including towards
minority groups, people dissimilar by their disability
and by higher-than-average intellectual capabilities or
achievements.

Gifted handicapped work under much moredifficult
conditions in their attempts at self-realization and opti-
mum development. To improve these conditions for
them is a duty of civilized societies. These conditions
must not be the result of random decisions, but should
result from scientific research and practical, considered
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decisions. Such investigations are being carried out
in Poland and they should constitute a subject of
interest for both psychologists of giftedness and people
providing aid for disabled individuals. Specialists from
many different countries and parts of Europestill have
a lot to do in this field.

Organizations of invalids, rehabilitation institutes,
and higher pedagogical schools, require gifted disabled
people both in essence and for organizational reasons.
Literary creation, musical, orartistic giftednessand gift-
edness in mathematics or technology developas a result
of various formsofactivities organized by suchinstitu-
tions. The “Stiftung zur Férderung k6orperbehinderter
Hochbegabter” (Foundation for the Promotion of Physi-
cally Handicapped Gifted), at Vaduz, Liechtenstein,
has for years been engaged in practical and financial
support of handicapped individuals. In addition to
individual help it organizes symposia, particularly
about opportunities for gifted students with hearing
difficulties (Stiftung, 1988; Krdhnert & Stiftung . . .,
1989) and other sensorydeficiencies.

Identification and Diagnosis of Giftedness

Especially in the Federal Republic of Germany an
important and large part of the theoretical and research
activities during the last 10 years has been devoted to
“models and strategies for identification of the gifted”
(Hany, in press). This is reflected in a relatively large
numberof publications (for example, Hany & Heller,
1990; Heller, 1987, 1989, 1991; Rost, 1991; Trost, 1986:
Urban, 1990c) which address all the various aspects
of giftedness in relation to diagnosis, address highly
abstract methodological andstatistical questions as well
as the practical evaluation of different procedures,
address the development of strategies as well as the
concrete design and examination of questionnaires for
use in early childhood (Stapf, 1992) and observation
schemesand the developmentof tests. Someinteresting
new developments in testing are in the area of crea-
tivity, a topic which has generally received increased
attention recently (Urban, 1990d). For example, we can
point to Facaoaru’s instruments (1985; 1992), the two
process-analytic, divergent—convergenttests (“TRE,” a
test of spatial perception and planning and “TZRA,”
working with sequences of numbers and analogies),
Ruppel’s (no year) computerized test for identifying
exceptional inventive thinking in the natural and tech-
nical sciences and Urban and Jellen’s (1986) “Test for
Creative Thinking—Drawing Production” (TCT-DP),
now in worldwide use and the two other versions for
letter—verbal production as well as for playful movement
and bodily expression.

Special work has been done regarding teacher
judgment and nomination procedures. Wild (1991)
gives an excellent overview of studies, including his
own, investigating the correctness and exactness of
teacher assessments (ratings and nominations) andstu-
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dents’ judgments (self- and peer-nomination) regarding
intellectual giftedness (Urban, 1992b). In Great Britain,
shortly after Lowenstein’s study (1982), a large survey
was conducted by Denton andPostlethwaite (1985). In
investigating the validity and effectiveness of teacher’s
predicticas for bright 13-year-olds in different subject
areas, they found that results were mixed (Marjoram,
1990).
Looki:g at other countries, there were studies includ-

ing identification as a major problem early in Italy
(Andreani & Orio, 1972), in the United Kingdom (e.g.,
Freemari, 1979; Raven, 1991) and in The Netherlands
(e.g., Monks et al., 1986; for an overview, see Span,
1992). Cine major emphasis in the final report of the
recent Educational Research Workshop (Monksetal.,
1992) wis laid on the identification and diagnosis of
giftedness. Though in the working groups no general
agreement on what constitutes giftedness was reached,
the following points, among others, can be summarized
(Boxtel, 1992, pp. 30-32): Identification procedures in
the various European countries show an enormous
variety of methods and objectives. More qualitative
instruments are needed. The data sources should be
as broacl and versatile as possible; process and action
oriented information in a dynamic and continuous iden-
tification strategy is highly valued. This includes the pro-
vision of adequate learning and challenging situations,
ongoing “eachertraining, early awareness already before
school znd the consideration of other critical factors
like gencer, minorities and socio-economic background.
“Finally, the need for more basic and applied research”
as well as for “more collaboration between researchers
and practitioners” (p. 32) is expressed.

E.uropean Topics of Common Interest

Finally ether important topics of common (not only)
Europeainterest will be quoted here in form of the
“recommendations” from the above-mentioned final
report o! the European Council’s conference (Boxtel,
1992, pp 42-43):

(1) In«lividual differences have to be recognized and
respectein legislation. On the basis of individual
human ghts, gifted individuals need adequate educa-
tional oj:portunities to develop to their full potential.

(2) Tle special and unfavorable position of gifted
woman and girls needs additional attention.

(3) Provisions for the gifted and talented should
preferaby be arranged within the regular school system
in the form of flexible curricula, internal differentiation,

and enrichmentactivities.
(4) There is a great need for the development of

adequat: enrichment activities, special curricula, and
learning material for the gifted.

(5) Aciequate and effective teacher training is essen-
tial: differentiation in favor of the gifted should be a
core eleinent of all initial teacher training courses and

supplementary programs of in-service training in this
area are badly needed.

(6) Acceleration in the form of early entrance and
grade skipping is acceptable in individual cases in the
absence of more suitable measures, provided thatit is
arranged in agreement between school, parents, and
child.

(7) Special schools and/or classes for the gifted, in
isolation from nongifted children are—as a rule—only to
be established for a numberof specialtalents (e.g., music
and performingarts). Undercertain circumstances, such
as for political, geographical or educational reasons,
establishing special schools or classes of wider scope for
the academically gifted or advanced may be appropriate
and desirable.

(8) Basic research in the field of giftedness has to be
stimulated as a necessary basis for applied research.

(9) Applied research is badly neededin the areas of
identification strategies and provisions for the gifted;
results should be made effective through initial and
in-service teacher training.

(10) Parent associations and other private initiatives
in favor of the gifted should be encouraged.
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Introduction

The gifted are considered to be a valuable human
resource which can improve the standard of living
and provide a better life for the countries in Asia.
Nowadays, most of the countries in Asia are aware of
the importance of maximizing the potential of gifted and
talented children, in order to meettheir special needs on
the one hand and to enhancenational competitivenessin
the world community on the other.
However, each country differs in the actual practice

of providing special education programsfor gifted and
talented students. A few countries started implementing
gifted education programs in the 1960s and are now
practicing, it on a large scale at the national level.
However, most countries became aware of the need to
provide tlie gifted and talented with special educational
programsonlyin the 1980s and are currently implement-
ing enric:ment programs, mainly on an experimental
basis and/or at a private level.

In this chapter, the current status of gifted education
in some \sian region countries, namely, Hong Kong,
Indonesia, Japan, Korea, Philippines, Singapore, Tai-
wan (R.€).C.) and Thailand, will be reviewed with
respect to programs, practices, policies, and issues for
educatingthe gifted and talented.

Hong Kong

Since the 1970s the Hong Kong governmenthas pursued
a mass eJjucation policy and payslittle attention to
giftedness (Gifted Education Council, 1991). At present,
provision: for the gifted are only available in the Hong
KongInternational School, although private tutoring by

Others is done outside the classroom (Roldan, 1992;
Yung, 1987).

In 1988, a group of educators, scholars, school princi-
pals, and teachers formed the Gifted Education Council
(GEC), a nonprofit organization devoted to the provi-
sion of gifted education in Hong Kong. Since it was
established, the GEC has conducted a survey ongifted
education in Hong Kong, submitted a proposal under
the request to the Education Commission and carried
out several enrichment programsfor the gifted.

Identification

In general, a battery of tests in addition to self/peer
nominations is used in identifying and selecting gifted
students for the limited gifted programs in Hong Kong.
For example, the Hong KongInternational School has
developed a special needs identification spreadsheet,
which focuses on day-to-day student behavioral char-
acteristics. This information is transferred to a master
chart. The master chart is then combined with achieve-
ment test scores and parent and student input so that
potential candidates can be identified (Yung, 1987).

Programs

The Hong Kong International School has set up an
Extended Learning Committee for designing gifted
programs in the school. The focus is on curriculum
enrichment, both horizontal extension of instructional
strategies and vertical acceleration within subject areas.
Extended learning material and strategies for higher
level thinking skills are integrated into the regular
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curriculum. A separate program that labels students is
carefully avoided. However, students with similar needs
are grouped through the day for specific instructional
experiences. The school also provides a built-in audience
for sharing and opportunities for mentoring (Yung, 1987).
The Gifted Education Council started an enrichment

program outside school in 1990. Those who take part
in the program have an opportunity to receive well-
designed training on creativity, leadership, self-directed
learning, and the pursuit of scientific inquiry. According
to a survey conducted by the Gifted Education Coun-
cil (1989), the majority of the respondents preferred
enrichment activities, such as summer camps, science
interest groups, and excursions, which are extracurricu-
lar in nature, which do not interfere with the regular
curriculum and which are designed so asto satisfy the
inquiring mindsof the majority of gifted children (Gifted
Education Council, 1991).

Problems and Perspectives

It is obvious that there is a shortage of provisions for
gifted and talented students in terms of both quantity
and quality in Hong Kong.Thisis attributable to a lack
of public understanding or awareness,as well as to a lack
of governmental support. However,it is encouraging to
note that most heads of schools are willing to send their
gifted and talented students to appropriate programs
(Gifted Education Council, 1991). The Hong Kong
International School has successfully started its pilot
gifted programs and the Gifted Education Council,
composed of interdisciplinary personnel, has vigorously
launched its programs. By 1995, when Hong Konghosts
the 11th World Conference on Gifted and Talented
Children, it is expected that a stronger support system
and more differentiated programsforthe gifted will have
been established.

Indonesia

The Education Act of Indonesia articulates the right
of the gifted and talented to receive special attention
(Article 8, Clause 2) in order to meetindividual needs as
well as society’s demand (Marat, 1992). The Indonesian
government began devoting actual attention to the need
for a differentiated program for gifted students in the
1980s, but only in the form of providing the gifted
with educational grants. Most of the present services
for gifted children remain competition-oriented. Other
large-scale special services for gifted children have not
yet been developed in Indonesia.

Identification

It is not easy for Indonesia, with a population of 180
million and composed of a large number of ethnic
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groups distributed over about 3000 islands, to identify
gifted children. It is equally difficult to extend special
attention to them at the national level, both in terms
_Of facilities and through infrastructural means (Marat,
1992). There is also a shortage of experts and testing
equipmentfor the identification of gifted children at a
national level. Early detection is frequently conducted
by nonexperts, such as parents, and the identification
instruments used are not yet fully reliable and valid for
children in Indonesia (Munandar, 1992). Experts feel
that for reliable and valid identification it is necessary
to find behavioral indicators for gifted children which
are appropriate for Indonesian cultural values and
expectations (Marat, 1992).

Programs

The Department of Education and Culture began pro-
viding programsfor the gifted in 1974, in the form of
educational grants to students of elementary, junior, and
senior high schools and vocational schools, as well as
to students at the universities. However, differentiated
curricula or programs,in the sense of opportunities or
facilities that enable the gifted to do in-depth field stud-
ies Outside those already stipulated in the curriculum,
have been in place only since the late 1980s. Some of
the activities or programs for nurturing giftedness are
(Marat, 1992):

(1) Scientific competitions and a competition of inno-
vative productive work for high school students and
university students, at regional as well as at the national
level;

(2) Gifted education programs conducted by private
schools; and

(3) Try-out schools established in 1983 for gifted
children in Jakarta and Cianjur at the elementary and
secondary schoollevel.

Currently, efforts are being made to look for an
alternative program model for the education of gifted
children in Indonesia. Among more than 30 alternative
models, teachers generally think that enrichment should
be emphasized. However, Marat (1992) feels that the
Acceleration Plus model suggested by Kartadinata is
more desirable. This is a multidimensional acceleration
model which is thought to enhance cognitive develop-
ment through a varied learning—teachingprocess,as well
as providing for social, affective/emotional, and values
development, aiming at an adequate adaptation of the
self to the environment. The special services may take
the form of mentoring, individual study, guidance, and
counseling and community based programs.

Problems and Perspectives

There are several factors which inhibit the development
of gifted education in Indonesia. These include a short-
age of experts and testing materials to identify a gifted
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child at a national level, the absence of an alternative
program model which parents can choosefortheir gifted
children, a shortage of trained teachers, a shortage of
professional people who are familiar with issues of
giftednes:. and a shortage of educational facilities and
equipment for implementing enrichment programs. It
is hoped that these problems will be overcome in the
coming vears by implementing the Acceleration Plus
modelarid by the joint efforts of the government and
professionals (Marat, 1992).

Japan

After Werld War II, Japanese education was reformed
thoroughly. Its school system was changed from a “dual
system” 10 a “ladder system.” As a result, gifted educa-
tion has teen almost taboo throughout Japanese society
(Chiba, 1980; Hirano, 1992) and there are no formal
governm:nt programs aimedatcultivating the abilities
of gifted 1nd talented children. Special treatment, such
as allowing a student to skip a grade, is extremely rare
in Japan. Special classes for gifted students do not
exist. Both educators and parents would regard such
classes as displaying unfair favoritism, thus violating the
egalitaria1 philosophy on which the education system is
built (Stevenson et al., 1992).

Teachers often indicate that they do not especially
apprecial2 having gifted children in their classrooms.
The children they find more impressive are those who
work hari (Stevensonet al., 1992).

Afterschuol Activities

Special o>portunities do exist in the public schools for
students :o enrich their education through afterschool
clubs ancl classes. These extracurricular activities are
open to all students and a high percentage choose
to participate. While these activities are not offered
especiall, for gifted and talented students, they do offer
students :1 much broader scope of activities than those
containec in the regular curriculum.
The pr:vate Research Institute of Education for Bril-

liant Children, established in 1965, has opened class-
roomsto intellectually gifted young children. Withintel-
ligence edlucation disseminating throughout Japan since
1972, important achievements have been continuously
madein «his field (Chiba, 1980).

High School

Compulsory education in Japan extends throughto the
ninth graje. High school attendance is not mandatory,
although dver 95% of youths of high school age graduate
from high school. In stark contrast to the egalitarian
system tliat is strictly adhered to in elementary and
junior hissh schools, a hierarchical order exists among

high schools. High schools, especially in urban areas,
are ranked into four levels according to their quality.
The highest ranked schools are the ones that have the
greatest success in placing students in good universities;
the lowest are those whose students specialize in voca-
tional or technical education (Stevensonet al., 1992).

Students in Japan are admitted to a high schoolof a
given level on the basis of results on entrance examina-
tions. Competition for entrance into the top high schools
is keen because they provide better preparation for pass-
ing the examination to a good university. All students
take the same high school entrance examination and,in
principle, have an equal opportunity to enter a top high
school. It is primarily through entrance examinations,
first for high school and later for university, that
individual differences in ability among students become
acknowledged (Stevensonet al., 1992).

In addition to public high schools, private high schools
are also popular, especially those that have good records
in placing students in top universities. Private schools
are able to pay greater attention to individual differences
and to develop programs that will promote special
talents and skills.

Possible Reforms

In the last two decades, the Ministry of Education has
tried to introduce more flexibility into the high school
curriculum. The number of required courses has been
reduced to allow students to pursue their own interests
and teachers have been granted moreflexibility to meet
students’ individual educational needs. The Ministry of
Education has encouraged teachers to arrange classes
according to student achievement so that all students
wouldstill be assured of learning the basic skills expected
of high school students. To accomplish this, local schools
were permitted to develop tracking systems, known as
“seijukudo gakkyu hensei’”, in which a student would be
placed in a slow, average, or fast class depending on that
student’s previous performance in the subject concerned
(Stevensonet al., 1992).

This system was fairly widely implemented after the
“second baby boom”in the mid-seventies, when schools
were faced with a large number of students with wide
variability in ability and preparation. By the early 1980s,
about 40% of high schools practiced some degree of
tracking; however, it seems never to have gained popular
acceptance outside the urban areas of Tokyo and Osaka.
The major objection has been that it appeared to be
a return to an elite form of education (Hirano, 1992;
Stevenson et al., 1992).

In addition to the current discussion about how high
schools might implement moreindividualized education,
there has also been growing interest in introducing
reformsat the college level. In 1991, the Central Council
for Education, an advisory body to the Minister of Edu-
cation, discussed modifications of entrance requirements
to universities that might foster the development of
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students with special talents and interests. Furthermore,
the report suggested that for those students showing
distinguished growth oftheir abilities, exceptional steps
should be taken. This may be the beginningof significant
educational reform in Japan (Hirano, 1992).

Currently, students must obtain high scores on all
aspects of the college entrance tests. This system selects
students with overall ability, but ignores those with
special talents (Hirano, 1992). The Council may propose
that students whoare gifted and talented in particular
areas be admitted to universities, even if they do not
have high scores on the total entrance examination.
A related recommendation would be to allow highly
talented high school students to enroll in university
courses in mathematics, physics and a limited numberof
other fields. A third recommendation being discussedis
to lower the age for university entrance—butonly in the
field of mathematics—below the currently legal age of
18. No one has goneso far as to propose comprehensive
programsfor gifted and talented students and the idea
of providing special opportunities to gifted students
below the high schoollevel is still considered to be
inappropriate (Stevensonetal., 1992).

Problems and Perspectives

It is not easy to predict whether Japaneseofficials will
ever introduce a broad system of special programs
for gifted students, but on the basis of contemporary
Japanese philosophy and past educational practices it
seems doubtful that this will occur in the near future
(Stevenson et al., 1992). Special programs for gifted
youngchildren are unlikely to flourish in a culture where
elementary school teachers are reluctantto tell parents
that their child is gifted or academically advanced and
where direct forms of teaching in nursery schools and
kindergarten are avoided out of the fear that it would
produceinequitiesin first grade.
However, sometension exists within Japanese society

betweenegalitarian education and gifted education. One
persistent theme is that all children should be given
equal opportunities for a good education, but there is
also the counter-theme that, like China, Japan should
be producing able students “earlier, faster, and better”
(Stevenson et al., 1992). The intelligence education
programs based on Guilford’s Structure of the Intellect
model (Chiba, 1980), the home-study Kumon lessons
and the Suzuki approachto early musical training have
become very popular as ways of enhancing public
education for young children. Even the Chairman of
the Sony Corporation has entered the argument and
has suggested in a widely read book that kindergarten
is too late for initiating formal education (Ibuks, 1977).
According to Stevenson et al. (1992), whatever form
the education of the gifted and talented mayultimately
take in Japan, one thing appears to be sure: gifted
educationwill not be part of the government-sponsored
educational system, but will be something that highly
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motivated parents will provide for their children through
private lessons.

Korea

Since the 1970s Korean educators have becomeincreas-
ingly awareof the fact that gifted students need morechal-
lenges and special experiencesto fully develop their poten-
tial. Studies on gifted education among educators started
only during the 1970s and, with long discussion andeffort,
the first Science High Schoolwasestablished in 1983. Since
then, gifted education has becomea first priority project
for the Korean government. In its most recent Five-Year
Economic and Social Development Plan (1992-1996) the
Korean government has endorsed strategy of fostering
continuous developmentof its own creative know-how and
highly advanced technology, through the encouragement
of creative and gifted students.

Currently, there are three different approaches for
gifted education: special schools at the senior high
school level, enrichment programs during after-school
hours in regular elementary and junior high schools and
competition in mathematics and science for encouraging
intelligence and creativity (Cho, 1991).

Gifted Education in Special Schools

Atpresent, there are 11 science high schools, established
yearly since 1983, and 11 foreign language high schools,
opened in 1991. The Korean National Institute of Arts
was opened in 1993 for developingartistically talented
students from age 6 upwards. At the junior high school
level, there are also someart/music/athletic schools, but
neither the level of instruction nor the students’ ability
level is exclusively high enough for these schools to be
considered special schools for the gifted and talented.

SCIENCE HIGH SCHOOLS

Currently there are 1020 students in each grade attend-
ing 11 science high schools and almost 1,000 students
in two colleges exclusively for scientifically talented
students. In 1993, two more Science High Schools will
be opened with 90 students in each grade for each
school. The Science High Schools are equipped with
advanced educationalfacilities and most of the necessary
experimental instruments. The teacher—student ratio in
the Science High Schools 1s 1:8, which 1s much lower
than the 1:31 ratio in general high schools.
The requirements for admission to the Science High

Schools are:
(1) in the top 1% in academic achievementforthe last

two junior high schoolyears;
(2) good performance on specially set entrance

examinations assessing achievement in general sub-
jects with high emphasis on science and mathematics
(50%); and
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(3) good physical condition. All students are required
to stay in dormitories in each school.
The Science High Schools use the curriculum devel-

oped exclusively for the Science High Schools in
1990. This curriculum is based on a nongraded and
individualized instructional system with provision of
acceleration, ability grouping and enrichment. The
major characteristics of the curriculum are

(1) more advancedlevels of science and mathematics
(more tnan 45% of the total units are dedicated to
subjects related to science and mathematics);

(2) science laboratory activities and inquiry activities;
and

(3) elective courses such as history of science, com-
puting science, science workshop, advanced courses in
science, )»hilosophy of science andindividual studies.

FOREIGN LANGUAGE HIGH SCHOOLS

In 1992, 11 special schools were approved and registered
as Foreizn Language High Schools for students gifted
in foreign language. About 1500 students in each grade
study a curriculum heavily focused on foreign language
learning for three years, mostly at the senior high school
level anc some at the college level. These high schools
use the same student admission and programming pol-
icies as the Science High Schools. However, only a few
of the 1] schools can be considered as special schools
for the gifted. This is because some gifted students do
not favor these schools which are not equipped with
well-trained teachers or school facilities and which
provide limited financial support.

ACADEMY OF MUSIC

The Korean National Institute of Arts was opened in
1993 exclusively for musically talented students age 6
and upwards. Entrance examinations consist of music
perform:ince tests (90%) and a written test (10%).
Students. who are in Grades 1-11 and prescreened by
an identification committee of seven professionals can
apply for admission. The Academy has a nongraded
system with an intensive curriculum for developing
musical talent.

Enrichment Programs

Enrichment programs have been developed and dissemi-
nated to regular schools by the Ministry of Education
in collat-sration with the Korean Educational Develop-
ment In:titute. The programs are implemented during
afterschcol hours by about 10%of the regular schools
at the elsmentary and junior high school levels. Science
Camps are implemented by most of the school boards
during simmerand wintervacationsfor science-oriented
students each year.
There are also twoprivate institutions which provide

enrichm:nt programsfor the gifted from age 2 up to the

junior high school level, namely, the Korean National
Association for Gifted Children and Gifted Education
Division at the CBS Cultural Center. These private
institutions are currently accommodatinga total of about
900 students (Cho, 1991).

Competitions

Annual Mathematics and Physics Olympiads have been
carried out since 1988. Thesealso aid in the identification
of the gifted and talented in math and science. Those
who receive awards at the National Olympiad receive
further training for participation in the International
Mathematics and Physics Olympiads.

Problems and Perspectives

The Korean Society for the Gifted was organized in 1991
to facilitate the development of theory and practice in
gifted education through the communication of research
and practices among teachers and professionals.
For the developmentof gifted education, some issues

still remain to be resolved. They are:
(1) to increase the numberof gifted students served by

enrichment programs;
(2) to provide gifted education for younger students;
(3) to provide inservice training for teachers as a way

of improving the quality of gifted education; and
(4) to obtain legislative support (Cho, 1991).

Philippines

The Philippines started its gifted and talented programs
earlier than other Asian countries. The earliest seed
was planted in 1966 with the opening of the Teacher
Training Program for the Gifted at the University of
Philippines Department of Special Education. Theofficial
commitmentto gifted education was written into the 1987
Constitution. Currently, there are 3 high schools devoted
to the education of students talented in either science or
arts, in addition to some limited gifted programsin regular
schools. Two nongovernmentorganizations, the Talented
and Gifted Philippines (TAG Philippines) and the Gifted
Philippines, Inc. (GPI), are committed to promoting and
developing education for the gifted and talented.

Identification

The most utilized procedure in gifted/talented student
identification is a combination of assessments, including
standardized tests, classroom grades, teacher recom-
mendation, and interviews with parents and students.
For Science High Schools and Arts High Schools, the
screening criteria are stricter and morerelevant to their
specific field of talents (Roldan, 1992).
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With formal provisions for gifted educationstill a rarity
in the Philippines, the challenge of meeting the special
needs of gifted children must make use of limited
resources. The Manila Science High School and the
Philippine Science High School were set up as early as
1963 and 1964 respectively. Both Science High Schools
provide challenging programs, and, each year, select
the “cream of the crop” of young scientific minds
from around the country. Scholarships are offered for
deserving but underprivileged students and, recently,
these schools have branched outto different regions of
the country (Roldan, 1992).

Anotherprestigious special school in the Philippines
is the National High School for the Arts. This institution
trains promising young artists in music, dance and the
visual and theatrical arts—while at the same time
providing them with a complete secondary academic
education. Selection is again very strict and coversall
regions of the Philippines (Roldan, 1992).
The private Reading Dynamics Center, founded by

the reading specialist Dr Aurora H. Roldan,hasinitiated
an annual Children’s Festival of Words since 1973. The
Festival is actually a creative writing workshop for
verbally-gifted children. It is gradually evolving into
a vehicle for identifying children who are not only
intellectually and verbally gifted, but also in other
areas of excellence. It also resulted in the birth of
TAG Philippines in 1983. This organization provides
a support group for gifted young Filipinos and their
families. Today, TAG not only provides identification
and assessment measures for a variety of areas of
giftedness, it also offers advice to parents, as well as
to the gifted young individuals themselves.
The GPI, on the other hand, strives to promote

and develop the general welfare of gifted, talented,
and creative children, youth and adults. The GPI
sponsors teacher training, seminars, workshops, and
research projects. In 1989, the GPI organized a national
conference on the gifted at the College of Education,
University of the Philippines. This was in coordination
with the UP College of Education and the Department
of Education, Culture and Sports.

Problems and Perspectives

Being greatly influenced by America, the Philippines’
gifted and talented education has been in a state of
gestation for nearly three decades. Due to an unfor-
tunate political situation and economic development,
the government’s investment in education has been too
limited to support gifted education in public schools.
Little improvement has occurred in this area in the past
two decades.

It has been proposed that the development of the
gifted be promoted to advance the country’s aims for
national renewal and growth. To promote gifted and
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talented education in the Philippines, the 1989 National
Conference on the Gifted called for the following actions:

(1) the strict implementationof legislation concerning
the gifted;

(2) a bigger budgetary allocation from the DECS;
(3) stronger support from school authorities, govern-

mentofficials, parents, and other concerned sectors of
the community;

(4) a networking mechanism amongagencies, profes-
sional organizations and other groups concerned with
gifted education; and

(5) special training for teachers handling gifted and
talented students (U.P. Newsletters, June 15, 1989).

It is optimistically expected that the governmentwill
finally give “teeth” to the provisions in the Constitution
mandating educationalprovisionsfor the gifted (Roldan
1992).

>

Singapore

Gifted education in Singaporeis represented bya gifted
Education Program and a Science Research Program
implemented by and in collaboration with the Gifted
Education Unit, Ministry of Education (Singapore Min-
istry of Education, 1991). Since 1984, the Gifted Edu-
cation Program (GEP) has been implemented by the
Gifted Education Unit to cater for the needsof theintel-
lectually gifted in Singapore. Four primary schools, the
Anglo-Chinese Primary School, Raffles Girls’ Primary
School, Rosyth School, and Nanyang Primary School
and three secondary schools, the Anglo-Chinese School,
Raffles Girls’ Secondary School, and Raffles Institution,
are currently participating in the GEP program.

Identification

All Primary 3 (P3) pupils are given the option of under-
going an initial screening test in August. The objective
of the screening test is to assess quantitative reasoning,
reading comprehension and vocabulary. The top 5% of
the pupils in the test (approximately 2000) are invited to
take the Selection Test. The selection round, involving 3
tests, is held in October. Thetests are aimed at a higher
cognitive level to assess quantitative reasoning, language
ability, and general reasoning ability.
For enrollment at Secondary 1 (S1), those who obtain

A-plus in any 3 subjects at the Primary School Learning
Examination (PSLE), comprising about 3-4 %of the P6
pupils, are invited to take the Selection Test which again
involves 3 tests. The enrollment for S1 is much smaller in
numberthanthat for P4 asit is also that group of GEP
primary pupils being promoted to Sl.
The selection of pupils for the GEP in both casesis

based on their performancein the selection test. Parents
of the selected pupils are informed of results through
their children’s principals. The final decision to join the
GEP rests with the pupil and his/her parents.
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CURRICULUM

The curriculum in the GEPusesthe existing curriculum
as a Starting point. This is because the primary pupils
have to «ake the PSLE before being promotedto S1. At
the end of the secondary program,i.e., at S4, the pupils
take the GCE ‘O’ Level Examination. The retention
of the existing curriculum has the additional advantage
of allowing pupils who withdraw from the program to
re-enter the mainstream easily. At both the primary and
seconda:y levels, pupils follow the regular curriculum
with entichment in all the core subjects except for
Second Language. In P6, they are required to do
Social Studies as an additional examination subject at
the PSLI:. At the end of S2, pupils in the GEP choose
one of two programsavailable: either a science-based
or an arts-based program. All GEP pupils are required
to take a minimum of 8 subjects at the ‘O’ Level
Examination. Outstanding GEP pupils are permitted
to take 1 minimum of 10 subjects. The curriculum is
differentiated in terms of content, process, product, and
learning environment.

PROMOTION

In P4 and PS and from S1 to S3, the GEP pupils are
assessed for promotion according to their performance
in assessments and examinations of the GEP.In P6, the
pupils have to take the PSLEat the end ofthe year,like
all pupils. in the regular stream. However, besides the
4 core subjects (English Language, Second Language,
Mathemiuttics, and Science), the GEP pupils also take
the Social Studies exam. Promotion to S1 GEPis based
on 3 criteria: performance in the GEP from P4 to P6;
attitude towards enrichment and work in the GEP; and
the PSLresults.

MENTORSHIP

The Scie:1ce Research Program, a mentor program, was
establishzd in 1988 by the Faculty of Science at the
National University of Singapore (NUS)in collaboration
with the Gifted Education Unit of the Ministry of
Education. The main objective of this program is
to provide selected first-year Junior College Science
students, who have an interest in and aptitude for
scientific research, with the opportunity to participate
in research projects under the guidance of scientists
and engineers from NUS. Currently, mentors for the
program are drawn from the National University of
Singapore. The program is sponsored by the Shaw
Foundation. First-year Junior College Science students
are eligil:le for the program andselected on thebasis of
several criteria, such as recommendation byteachers and
principal;, demonstratedinterest in science and/or math-
ematics «nd good secondary school academic records.
The p:‘ogram comprises 3 parts: Science Seminar,

Mentorship Attachment and Science Research Con-
gress. The Science Seminar offers students an oppor-
tunity to experience recent developments in the world
of science and technology. At the end of the Seminar,
each student will be matched with a research scientist
according to his/her research interest.
The Mentorship Attachment offers students the

chance to work on research projects in Science,
Medicine, and Engineering under the guidance of
NUS mentors. Each student is expected to write a
scientific paper which will be published as proceedings
at the Research Congress.
The Science Research Congress offers students an

opportunity to communicate their research findings to an
audience of NUSscientists and interested Junior College
(JC) Science students.

Problems and Perspectives

Special education programs for gifted children in
Singapore have existed for only a few years. The
government has put a great deal of effort into
designing and implementing differentiated programs
for the gifted. Though not operated on a large
scale and aiming at “talent development for all,”
a notable achievement has been made and con-
tinuous progress can be expected.
However, the shortage of experts and well-trained

teachers working for gifted education and the need
for a more comprehensive gifted and talented program
remain as challenges for educational authorities in the
near future. How to extend the program without inter-
fering with educational equality would be an additional
issue of public concern.

Taiwan, R.O.C.

For the past several decades, Taiwan, R.O.C. has
been undergoing a transition from an agricultural to
an industrial industry and has given high priority to
the developmentof its educational system. It is believed
that economic success in Taiwanis closely tied to the
acquisition of proper educational credentials. Because
of this, getting a good education is considered to be the
primary goalofall citizens during childhood andearly
adolescence (Stevenson et al., 1992; Wu, 1991).
The government’s interest in education for gifted and

talented students grew out of the recognition that an
island with few natural resources must develop its human
resources. Steps have been taken duringthe past several
decades not only to improve education generally, but
also to give greater attention to the education ofall
individuals with special needs (Wu, 1989, 1991, 1992).
In 1968, compulsory education was extended from six to
nine years and accompanyinglegislation specified that
special education was to be provided for both gifted
and handicapped children. In 1973, the Ministry of
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Education launcheda pilot program throughout Taiwan
for intellectually gifted elementary school students. The
experimental program was extendedto the junior high
level in 1979 and to the senior high level in 1982. All of
these programsare operated through the public school
system; the governmentplays an almost exclusive role
in setting up and funding special education programs.
Programsalso have been designedfor pupils with special
talents since 1973. Different to the one for the gifted,
these programs could also be administered by private
schools.
Programs in Taiwan implemented for gifted and

talented students are of three types according to
the Special Education Law of 1984: programs for the
intellectually gifted, programs in mathematics,science,
and language and programsfor students talented in fine
arts, music, and dance.

Identification Procedures

In the classes set up for the intellectually gifted, sub-
jects are first screened by the school itself through
group intelligence tests, students’ daily performances
and teachers’ observation. Then a series of group and
individual standardized tests are administered to the
upper 10%screened as potential candidates. The iden-
tification processis thus based on a multiple assessment
procedure. The students finally selected must meet the
following criteria:

(1) a score higher than two standard deviations above
the mean on the IQtest;

(2) a grade point average in the top 2% of their
school peers at the same grade, or a score higher
than two standard deviations above the mean on
an achievement test covering major subjects in the
curriculum.

In orderto be enrolled in the mathematically and/or
scientifically talented programs, students must receive
a score higher than one and a half standard devia-
tions above the mean on an intelligence test and
achievement tests in mathematics and/or science. In
addition, they must have a grade point average in
the top 1% of their school peers at the same grade
in mathematics or science, or have demonstrated an
outstanding performancein a national orinternational
competition.
With regard to the special classes for the artistically

and musically talented, children are assessed through
their performance in fine arts, on musical instruments
and througha series of artistic or musical aptitudetests.
As to the talented in dance, the eligibility criterion is
mainly focused on the dancing performance. Those
who have ended up with distinguished performance in
somenational or international contest are also accepted.
However,in order to be classified as talented, an above
average IQ is an essential requirement.
Once students have tentatively been identified as

gifted or talented, a committee made up of teachers

804

and administrators from the students’ school submits
a report to the county department of education.
After further screening by the department, qualified
students are placed in appropriate special programs or
classes.

Current Programs

Currently, there are two main approachesto the education
of gifted and talented students in Taiwan.In the “special
class” approach, gifted or talented students are grouped
in one class and the curriculum is enriched to meettheir
needs. The other approach,the “pull-out” program, keeps
students in regular classes but gives them accessto a special
“resource classroom.” Students in these classroomsreceive
tutoring to supplementthe standard curriculum and have
access to special materials.
The government has expanded the numberof programs

for gifted students greatly during the past decade. In
1991, 144 elementary schools, 117 junior high schools
and 46 senior high schools were conducting programs for
gifted and/or talented students (Ministry of Education,
R.O.C.,1991). More than 25,000 students participated in
these programs—a four-fold expansion since 1982, when
only 5800 students were enrolled.

According to the Special Education Law of 1984,
students who are deemed to be generally gifted and
distinguish themselvesin all areas of study are allowed
to skip one year (or morein special cases) in elementary,
junioror senior high school. Students whoare identified
as being talented in mathematics, science, Chinese or
English, have the opportunity to take part in special
camps and programs conducted by universities. Alter-
natively, they may qualify to bypass university entrance
examinations and be directly admitted to universities
majoring in pure science, such as chemistry, physics and
mathematics or Chinese/English departments. Gifted
students are not given privileged entrance into applied
sciences such as engineering, medicine, or business.

Problems and Perspectives

As Taiwan has continued to develop economically,
the government has placed more and more emphasis
on improving the quality of education offered to its
citizens. In fact, improvement of education is part of a
new six-year national developmentproject (1991-1997)
that is currently being launched. Education for the
gifted is likely to benefit greatly from this project, for
the government considers the performance of gifted
students to be an important indicator of the general
quality of education being provided throughout the
nation. Moreover, education authorities also hope to

use teaching methods developed for the gifted with
average students, especially methods for promoting

problem-solving and creative thinking (Stevenson et
al., 1992).
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The current system of education for the gifted and
talented is not problem free, however. It is believed
that the rigid school examination system undermines
gifted and talented education. Talented students, for
example, are often torn between developingtheir special
talents arid preparing for the entrance examinationsthat
are so important for their future success. Consequently,
many parents and educators have become advocates
for comprehensive programs of gifted education that
continue from kindergarten through college (Stevenson
et al., 1992; Wu, 1989).

Other <ritics believe that the programsfor the gifted
place too much emphasis on preparing students for
the entrance examinations, rather than attempting to
broaden their knowledge andabilities. Another objec-
tion is that students talented in mathematics and science
should not be restricted to careers that emphasize only
pure science. Some parents have actually kept their
children out of such gifted programs so that they
would later have the option of pursuing careers in
otherfields, such as engineering or medicine (Stevenson
et al., 192).

Concerning the “ability grouping” method, debate
continues about the relative merits of the “self-
containecé” and “resource classroom” approaches. Stu-
dents in self-contained classrooms performed better
on assigned academic and creativity tasks than their
counterpirts assigned to resource classrooms (Wu,
1986). However, some critics have expressed concerns
about whether appropriate affective development of
students takes place in the self-contained classes (Kuo,
1983). There are also those who have complained that
the curriculum from the resource classroom and the
regular c.assroom are not adequately integrated and
that tryinz to keep up with both overburdensstudents
(Stevenson et al., 1992; Wu, 1986).
The immediate goals of gifted and talented education

in Taiwan, R.O.C. are to deepen and broaden the
expertise ind materials available to the school. Enriched
materials necessary to sustain sophisticated programs
from early education through high school are being
develope! and field tested by university professors
and school teachers across the country (Wu, 1991).
Concurrently, teachers, administrators, university per-
sonnel, and government educationalofficials are being
trained to understand, develop and direct programs
for the ;ifted. It is hoped that these leaders will
guide the programs for the gifted and talented in the
following directions in the near future: program expan-
sion, placementalternatives, program experimentation,
program evaluation, program integration, preschool
gifted education, gifted-handicapped, and ecological
planning Wu, 1992).

Thailand

Gifted ecucation, as a discipline, is quite new in
Thailand. The Royal Thai Government and King’s

scholarships program has been in operation for over
60 years, providing for a few selected, outstanding high
school students to study abroad each year. However,
there has not yet been a national policy on gifted and
talented education. There have been no opportunities
for gifted students to participate in an enriched or
in-depth study, outside of whatis already stipulated in
the curriculum.

Since 1980, recognition of the educational needs of
gifted children has increased and a small number of
educators have become interested in providing dif-
ferentiated educational programs for the gifted and
talented. There are two different beliefs among the
promoters of gifted education in Thailand. The first
group believes that every child is born endowed with
different special gifts and that each child should be
nurtured and encouraged. The second group believes
that each child is different and the one endowed with
special gifts should be identified and promoted through
differentiated educational programs.
The model of the first group is to work with parents

and teachers to bring out the full potentialities of
each child. This group concentrates more on parent
education, early childhood education and improved
instruction in the classroom. The model of the second
groupis to identify the gifted and talented and to give
appropriate assistance. This group workson testing and
enrichment programs.

Programs and Projects

Three organizations have begun working in different
areas of gifted education. They are the Foundation
for the Promotion of Gifted Children; the Depart-
ment of Special Education, Faculty of Education,
Srinakharinwirot University; and the Institute for
the Promotion of Teaching Science and Technology
(Sunhachawee, Promboon, & Phothisuk, 1992).

The Foundation for the Promotion of Gifted Children,
in association with the Department of Special Educa-
tion, Srinakharinwirot University, works on training
parents and teachers once a year, involved in summer
programsin arts and creative writing for young children
andin science for gifted high school students. The Foun-
dation also collaborates with 10 schools and universities
to prepare reading materials for students and teaching
materials for teachers, in the gifted education program.
The Department of Special Education, Faculty of

Education, Srinakharinwirot University has offered a
M.Ed. program in gifted education since 1991. The
Institute for the Promotion of Teaching Science and
Technology works on the following projects:

(a) The Long-term Scholarship Project, which started
in 1984, grants full government scholarships to out-
standing high school and undergraduate students. This
continues throughout their school and college years
until they receive Ph.D. degrees and becomescien-
tists. Those who graduate are guaranteed positions
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in government organizations, mainly in research and
development sections, or in universities’ schools of
science. The total number of students in this program
in 1992 is 439 (416 are studying and 23 are working). Six
high schools and 6 Thai universities, constituting 6 pairs
of school-university cooperative units, are participating
in this project.

(b) The National Science and Mathematics Olympiads
project was started in 1988 by a Thai observer at
an International Mathematics Olympiad without any
governmental support. Since 1991, the annualselection
and training of high school students to compete in 5
international Science and Mathematics Olympiads such
as Math, Chemistry, Biology, Physics, and Informatics
has been carried out with the Government’sfull support.
The Governmenthas also agreed to sponsor the Sixth
International Biology Olympiad in 1995 and provide 15
full scholarships to the finalists in National Olympiads
for long term study from 1993.

Problems and Perspectives

Despite the fact that there are a number of national
projects to promote giftedness and talent among Thai
children and youth, most projects are oriented toward
scholarships and competitions or contests. This results in
a very limited numberof children who are supported by
special attention.

Thailand is in need of more experts in this area to
design and develop educational infrastructure aimed at
the identification and developmentofgifted and talented
children at early ages. It is expected that there will be
more activities and programsfor the gifted and talented,
and,in the nearfuture, a well-defined national policy for

gifted education in Thailand.

Summary and Conclusions

Programsfor gifted and talented children in Asia are
new, with the majority having been established during
the last decade. The most vigorous efforts are being
made in Taiwan. People in Taiwan, awareofits delicate
economic position as a result of scarce natural resources,
have promoted education as a means of advancing
their society. In this effort, the governments have
introduced a wide variety of programsfor gifted and
talented students during the regular school day as well
as after school. Notable advances have also been made
recently in Korea and Singapore, considering that gifted
education programs are mostly found in public schools
and have received strong official approval. On the
other hand, Japan supports no programsspecifically
for gifted students prior to the high school years. In
Hong Kong,Indonesia, the Philippines, and Thailand,
gifted education is mainly operated by private agencies
and/or on a small scale.

Political philosophy is obviously nota critical factor in
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determining whether programs for gifted students will
be established. The socialist government of mainland

China promotes egalitarianism, but it also believes
that well-trained scientists, mathematicians, and other
professionals are important for the advancementof the
country. The government assumesthat the best way to
develop such individuals is to nurture those students
who give evidence of outstanding abilities (Stevenson
et al., 1992). Japan, on the other hand, had a bitter
experience with social elitism before World War II
and since then has taken vigorous steps to avoid the
emergence of groups that would dominate the political
and social life of the country (Hirona, 1992). As a
result, Japan makes strong efforts to ensure that all
children begin school with equal knowledge and receive
equal educational opportunities during their elementary
school years. The Japanese explain that some children
emerge as more effective students than others, but this
occurs not because of their exceptionally high innate
abilities or high social status, but because they have
taken advantage of their opportunities and worked
hard in school. Thus, high schools serving only highly
able students are justified because these students have
already shownthat they are morelikely to benefit from
a more demandingcurriculum than their average peers.

It appears that neither the level of economic devel-
opment nor the quality of schools and universities
determines whether or not programs for the education
of gifted and talented students will be established
in any particular country. The critical difference is
the culture’s philosophy of education (Stevenson et
al., 1992). In an effort to promote egalitarianism, all
elementary school students in Japan are required to
remain with their classmates regardless of their level
of intelligence or of academic achievement. In contrast,
some countries mentioned in this article, seeking to
enhance the contribution of gifted and talented students
to their societies, have developed elaborate programs
of special education. The natural experiments that are
taking place in these cultures will provide information
aboutgifted and talented studentsthat will be of interest
throughout the world (Stevenson et al., 1992).

It is obvious that some countries in the Asian region
are not so blessed as to have official state backing
for gifted education. In some, the gifted are lumped
together underthe rubric “exceptional children” which
includes the handicapped. In others, gifted education
is a matter of organizational commitment. There is,
to be sure, the perennial problematic gap between
rhetoric and action, between policy and implementation
(Roldan, 1992). Nevertheless, the increasingly explicit
endorsement of gifted/talented education in countries
which previously frowned on it in the name of “egali-
tarianism” is perhaps reflective of a global realization
that growth must now be measured in terms of human
development, that is, the individual’s realization of his
or her inherent potential, as Gallagher stated in 1985.
What and whois consideredintelligent or gifted/talented

in our cultures, our nations, or region? Atthis historical
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juncture, the question has been posed, but it has not
been proyrerly addressed. The answeris closely related to
the visior and goals of gifted education andall schooling
for that matter, in our particular context.

In the overview of gifted education worldwide, Passow
(1985) gave two reasonsfor excluding the UnitedStates.
His reasons were (a) because the diversity of practice
is so great and (b) because anything found elsewhere
in the world can be found somewhere in the United
States. The converse may give a better picture of the
reality. Practically all programs and curricula for the
gifted ancl talented in Asia have been modeled,if not
outrightly transplanted, from somewhere in the West.
There is nothing essentially wrong with borrowing from
other cultures. However, we should pause and look
more closely at what and how weborrow.In the 1984
Asian survey (Roldan, 1985), for instance, the preferred
modelof sifted education amongAsia/Pacific educators
was “enr.chment in the regular classroom.” Thus we
were borrowing, as it were, merely pieces or chunks.
As a result, the kind of differentiated curriculum that
is now seen as the hallmark of gifted education was—as
of 1984—nonexistent in Asia. There are indications in
the 1992 Asian survey (Roldan, 1992), that a distinct
curriculumforthe gifted, different from the regular school
curriculum, has made its appearance on the Asian scene.

It seemsthat, with the acceptance of a differentiated
and distin«:t curriculum for the gifted, rather than merely
enrichment or acceleration, the question of the goals of
gifted education in the Asian area becomes an acute
one (Rolcan, 1992). Admittedly, Asian countries are
at different levels of development and, therefore, are at
different ]:vels in their capacity to help gifted children.
Butit maybeat this point where the pooling of expertise
and resources becomes important. We have so often
heardoftiie “global village” to which weall belong.It is —
believed tliat a future of collaboration between countries |
and areas is indeed crucial and urgent, because thereis
so much that needs to be done and today’s generation of
gifted children are fast growing up!
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Introduction

In China,the selection and education of gifted children,
called “cl:ild prodigies”, dates from ancient times.
An examination system for selecting gifted children
known as “The Child Examination” had existed in
the feudal dynasties since the Western Han Dynasty
(206 B.c.). However, it is only since 1978 that a
widespread, systematic and scientific research on and
education of gifted children has been undertaken. The
year 1978 marked an abrupt turn in Chinese history.
The country energetically encouraged four areas of
modernization—agriculture, industry, national defense
and science and technology. Since then, large numbers
of talentet! scientists, engineers and other experts have
been urgently needed. In response to this need, a new
research project on identifying, studying and educating
of gifted children has been undertaken (Zha, 1985).
The purposes of the research are (1) to identify

and distinguish extraordinary children who are gifted
intellectually and to educate them so as to promote and
accelerate the proper developmentoftheir potential; (2)
to explore the factors which accelerate the development
of intelligence in such children and analyze the process
of formation so as to improve the education of all
children and thusraise the level of mental development
of future generations and (3) on the basis of the above
results, to accumulate material for exploring theoretical
problems concerning children’s development, such as
the relationship between intelligence and personality,
the function of nature and nurture in the growth of
children and so on.
A Cooperative Research Group of SupernormalChil-

dren of China (CRGSCC)wasset up across the country
in 1978 to study gifted children cooperatively. Underthe
leadership: and influence of the CRGSCC, hundredsof
gifted children and adolescents have been investigated
and followed up; a series of comparative studies on
cognitive :: bility and personality trait have been carried
out; a batiery of cognitive ability tests and personality
trait questionnaires have been compiled; and various
kindsof gifted education have been developed rapidly.

Identification

How can gifted children be identified? What are the
criteria and methods to be used? These problems are
closely related to the concept of giftedness. In our
opinion, gifted children are not only highly developed
in intelligence or ability but also possess greater creative
potential and other positive personality traits. All these
factors interact with each other to form the mental
structure of the gifted. On the basis of this view of
giftedness, the principles and proceduresfor identifying
the gifted were explored and formed progressively (Zha,
1983, 1986a, 1990b).

Principlesfor Identifying the Gifted

In light of foreign experience (Roedell et al., 1980;
Khatena, 1982; Tannenbaum, 1983; Freeman, 1985)
and on the basis of our own practice and exploration
for identifying the gifted, the following principles for
identifying gifted children have been formulated.

(1) Identification in a dynamic comparative investigation.
Since the intelligence of gifted children is develop-
ing rather than fixed and the developmentis defined
by cultural, environmental and educational conditions,
identification of the gifted was carried out in a dynamic
comparison with normalchildren of the same age under
similar conditions.

(2) Identification with multi-criteria and multi-methods.
Since there may be different intellectual patterns of
giftedness and since intelligence is multidimensional, a
variety of criteria and relevant methods are needed.

(3) Investigation of personality traits as well as intel-
ligence. Since excellent achievement depends on not
only superiorintelligence but also on certain personality
traits, both intelligence and non-intelligence factors
are equally important for the identification of gifted
children.

(4) Analyze the results of the children’s responses as
well as the processes, forms andStrategies involved. In
viewing the development of intelligence as a dialectic
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unity of quantitative and qualitative changes, the chil-
dren are identified on the basis of both the results and
speed of their responses as well as on the basis of the
processes, forms andstrategies of the responses.

(5) Correlate identification with special education.
Identification is a meansto serve the education ofgifted
children and education can not only raise the level of
giftedness but also serves to continue the identification
in the practical setting. Giftedness is influenced by the
environment and education to which the children have
been exposed. Therefore it is necessary to continue
monitoring the gifted during the educational process as
a continuation of the identification process.

Criteria and Methodsfor Identifying the Gifted

On the basis of the above mentioned principles, the
following criteria and methodsfor identifying the gifted
shown in Table 1 were adopted.

TABLE1

Criteria and Methods of the Study and Identification
 

Dynamic comparative research
 

|
Methods
 

Criteria

Cognition thinking, cognitive experiment,
observation, intellectual test

memory

Creativity creative thinking, creative thinkingtest,
creative imagination, analysis of the process
ability to solve of creative activities etc.
problemscreatively

Learning speed test concerning learning
ability style of mastery of ability and achievement,

depth knowledge observation and analysis
firmness of learning process

Special math, test concerning special
talent foreign language, talent, assessment and

leadership, observation of product
drawing,calligraphy, (or home work)
music

Personality interest, motivation, questionaire,

trait intellectual curiosity, observation, educational
confidence, experiment, interview

persistence, etc.

independenceetc.
 

The Identification Procedure

The following five-step procedure wasused to identify
the gifted children:

Step 1. General survey. Children, who wantto enter
their name for a gifted class, or their parents/
recommenders should fill a form, including children’s
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developmentalhistory, facts of gifted expression, family
education, family backgroundetc.
Step 2. Primary screening test. To test either know-

ledge and ability concerning the major subject, or
generalintelligence. In addition to formal/informalintel-
ligence tests, the Wechsler Preschool and Primary Scale
of Intelligence (revised) has been used for measuring
generalintelligence.

Step 3. Retest. To test by means of the “Test
for Identifying the Cognitive Ability of Supernormal
Children” compiled by the CRGSCC. There are three
criteria for the gifted: a score which is two or more
standard deviations above the mean score of the same
aged children; a score above the mean score of the
children two years older; a score over the 95th percentile
of the same aged children. For the children with spe-
cial talents, their school works such as composition,
painting, machine models, etc., should be appraised by
experts.

Step 4. Further investigation. To understand the
personality traits of the children who have passed the
retest, former teachers of the children are questioned.

Step 5. Identifying through practice. Make a com-
prehensive analysis of the above information for the
children whohave passed step 4 and then predetermine
whether the children are candidates. The children who
have passed the predetermination are followed up
individually or are enrolled in a special experimental
class (for one semester or longer) where their ability
to solve problems andpersonality traits are investigated.
Here, further identification through practice (student’s
learning process) is emphasized. This idea is based on
the view that high ability and non-intellectual personality
traits are formed and expressedin the practical activity of
a human-being. The major practical activity of children
is learning, i.e., education. Hence, to educate them
in equal conditions and environment and investigate
their potential and actual performance levels, is a
continuation of the whole identification procedure.

In China, the instruments and methods which could
be used in the identification of the gifted are far from
satisfactory. Our research implied that as there are
different kinds of gifted children, they also differ from
normal children in different ways. Therefore, various
criteria should be determined for the design of effective
tests and appropriate methods for identifying different
kinds of gifted children. This problem concerns not
only the need for better instruments but also requires
a better comprehension of the concept of giftedness.
Consequently, the solution of the improved instruments
problem should be based on theoretical research.

Gifted Education

In China, attention has long been given to the talented
children in the fields of arts (music, painting and dance)
and special schools/classes have been establishedto nur-
ture these talents. However, special education forintel-
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lectually gifted children has not received muchattention
prior to 1978. The establishmentof the gifted youth class
in Chinese Science and Technology University (CSTU)
in 1978 marked the beginning of experimental educa-
tional proceduresfor the gifted children in China (Xin,
1986; Zhu, 1987). At first, several schools permitted
advance enrollment for gifted children or permitted
grade skipping. Since 1984 several experimental classes
for the gifted have been set up in primary and high
schools (Zhou, 1986; Wu, 1987; Zha, 1990a).

Kinds of Gifted Education

During the past fourteen years, four kinds of special
education programs have been in existence for gifted
children and adolescents, which are summarized in

Table 2

TABLE2

Kinds of Gifted Education
 

Kind Description
 

Enrolled earlier

or skip
The gifted who have passed certain
examination are allowed to enter primary/
high school or university earlier than the
normal, or jumpinto higherclass.

Special class Gifted experimental classes have been held in
more than 50 primary/high schools overall the
country; besides, more than 10 universities

have set up gifted youth classes for
adolescents.

Special activity Special courses for computer and the Olympic
within/without school of mathematics (physics/chemistry)
the ca:;n1pus have been held in certain districts overall the

country; children’s palace has been set up to
organize variousscience/arts courses; activi-
ties concerningscientific research, invention,

and arts have been undertakenin school.

The gifted, who are studying in the normal
class, are instructed individually by the
teacher/parents to learn in advance or under-
take research workin leisure time.

Instructed

indiviclually

 

Characieristics of the Gifted Experimental Class

The gifted experimentalclass differs from normalclasses
in the following ways (Tao, 1987; Di, 1990; Zha,
1990a).

(1) The establishment of the gifted experimental class
is based on the intelligence or special talent of the
childrer. while the normal class is based on age and
cultural knowledge.

(2) The period of schooling has been shortened for
the gifted experimental class. In both primary and high

school the period is four years for the gifted, while in
normalschools the periodis six years.

(3) In addition to the all-round development—mor-
ally, intellectually and physically—providedin the nor-
mal classes, gifted children are encouraged to develop
analytic skills and to solve problemscreatively and to
develop good personality traits.

(4) There are elective courses which are appropriate
for the interests and needs of gifted children in the
experimental classes and these are intended to further
develop their potential and abilities.

(5) Teaching materials are modified according to the
cognitive levels and traits of the gifted children to
promote the development of their creative ability and
reasoningskills.

(6) The instructional strategy attempts to makefull use
of and promote students’ ability to study independently.
Heuristic, discussion and research methods are adopted
instead of cramming.

(7) Attention is focused on the development of
students’ self-concept and self-evaluation. In addition,
the students are supported in setting up high ideals and
developingabilities ofself-regulation, self-education and
self-actualization.

(8) A proper balance is maintainedin the relationship
between collective education and personality develop-
ment. Students should arrange part of their study time at
school on their own, so as to develop their owninterests
and abilities.

(9) The assessmentof the results of the educational
program depends not only on academic performance
(e.g., test results, proportion of students entering a
higher grade schooletc.) but also on appropriatecriteria
and methodswhichassessthe all-round developmentof
the gifted.

Effects of the Educational Programme

Remarkable progress in gifted education has been
achieved in China since 1978. The main results are as
follows.

Gifted children and adolescents completed their stud-
ies in a shorter period and with excellent results.

Gifted children, who studied in primary/high school,
graduated from high school earlier than the same aged
normal children with excellent results through either
gifted classes or by skipping grades in normal schools.
For example, in Beiing No. 8 high school, students of
the first gifted class finished the curriculums of fifth
and sixth grades of primary school together with all
the curriculumsof high school within four years, which
is four years less than the normal period. They passed
the unified university entrance examination with total
score 35.9 higher than the normalclass of that school.
Subsequently, 27 students (average age 14) out of 29
have been enrolled by key universities (Gong, 1990).
The gifted adolescents, averaging less than 15 years

of age, have been enrolled in either gifted youth classes
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or normal classes of universities as undergraduates
since 1978. Results here have also been excellent. For
example, up to 1988 the CSTU held eleven gifted youth
classes, with a total registration of 407 students. Six
classes of 190 students graduated from CSTU within six
years (1983-1988). Among them 75%had been enrolled
in domestic/overseas graduate schools. In addition, from
1981 to 1987, 45 students of the gifted youth class
enrolled as graduate students of CUSPEA (a Sino-
American cooperative program for training graduate
students) (He, 1990).

Overall, gifted education has been beneficial in devel-
oping the potentials of gifted children and adolescents.
The gifted children and adolescents, who showed extra-
ordinary progress in learning, made further gains in
intelligence through gifted education. For example,
research has examined thestudents of the first class of
the Beijing No. 8 high school shortly before graduation
by meansof seventests, including creative thinking and
analogical reasoning and comparedtheresults with both
Same aged normal students and the older students of
the same grade. The comparison showedthatthe gifted
scored notably higher than the same aged normals on
each test and scored higher than the same grade normal,
whowerethreeto five years older, onfive tests.
A battery of creative thinking tests have been used

to examine a sampleof the gifted students of the third
year gifted youth class of CSTU and the normal students

of the same age (sampled from freshmen/high school
students). The results showed that mean scores of the
students from the gifted youth class are markedly higher
than those of the normalstudents (Kang, 1985).

Gifted children and adolescents were in good health
during the course of gifted education. During the
course of gifted education, physical examinations were
carried out for the gifted children and adolescents. In
general, the average values of height, weight and chest
measurement of the gifted reached/exceeded those of
the same aged normal children of the country. For
example, the CSTU investigated the students from the
gifted youth class by physiquecriteria issued by the State
Education Commission, Ministry of Public Health and
State Athletic Commission. Results showed that most
of the students of the gifted youth class exceeded the
criteria. This suggests that to enter school earlier or
to shorten the period of schooling is not related in a
negative way with the health of the gifted (Xin, 1986).
The meaning of the above results can be summarized

as follows:
(1) The gifted children possess tremendous poten-

tial and the potential could be thoroughly developed
through gifted education in accordancewith their levels
and characteristics.

(2) The gifted education experiments of primary and
high school have been established and coordinated with
gifted youth classes of universities. Though the gifted

 

 

TABLE3

Types of the Developmental Processes of the Gifted

Type Presentation Cause

The precocious either entered primary Appropriate conditions for development
school earlier or skipped into higher are provided by family/schoolfor child

Skipping class of primary/high schoolor university. who was possessed of good
In a word, leaped forward steadily in all personality traits.
the study period.

The precocious, who entered primary Suffered setbacks in school; parents took
school earlier, dropped to an ordinary less care of the child who waslacking

Waving level for a time. Then again becamethe self-control; certain unhealthy behavior
best among the successful students via problems; or cut school too much.
appropriate help.

Thoughnotgifted in childhood, Lack of early education; developed
performeda brilliant feat lately out of certain causes (e.g., nursed
on certain conditions (e.g. win a by the aged in the country-sideetc.,).

Up-and- prize in an arithematic contestetc.,).
coming Then received attention from teacher/

parents and developedexcellently and
steadily.

The precocious though gifted in Poorpersonality trait (e.g. lack of
childhood (even in high school) tolerance, lower self-control capability

Dropping helplessly dropped to an ordinary level etc.,) led to decline in development.
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educational system is still in an embryonic form, itfills
in the gaps in the normal educational system of China.

(3) The gifted experimental class and youth class
in China provide an experimental base for systematic
research on the mental developmentof gifted children.

The Developmental Processes of and Conditions for
the Gifted

According to the educational experiments and longitu-
dinal studies of the gifted children and adolescents, the
developmental processes of and conditions for the gifted
may be summarizedasfollows.

Types of the Developmental Processes

Analyse: of the developmental processes of the gifted
indicate that these may be out of balance. There are four
types of processes as shownin Table 3.
Table 3 shows that three factors, which influence and

correlate: with each other, determine the development
of the gifted. They are: (1) good heredity quality, (2)
appropriiite education and environmentand (3) active
personality traits.

The Developmental Conditions

There are three important conditions which are required
for the development of the gifted (Zha, 1983, 1986b).
First, a ood family environment and early education
provides the basis for the children’s growth. Most of
the subjects had a good early education. The average
age of the gifted children whoreceived early education
is 3.5 ancl more than 70%of them began to be educated
between 2 and 4 yearsof age.

Early education wascarried outin a variety of planned
ways, such astelling stories, or visiting zoos, museums
and other places as a way of giving the child some
understanding of nature and the environment. Many
parents taught their child to read when he/she was
just learning to speak and also devoted attention to
counting and calculating, to promote the development
of reasoning in their child. This attention also allowed
the parents to notice any special talents in the embryonic
stage. Many parents not only provided their child with
various kinds of books, toys and other opportunities
for learning but also were adept at guiding the child
in accordance with his/her levels and traits. Thus,
the child was encouraged to develop in an all-round
way—phvsically, intellectually and morally.

Second, appropriate school education is the key
conditior: for further development of gifted children.
In China, children who are extremely superior are
now allowed to enter school earlier or to skip to a
higher g:ade. In addition to the gifted youth classes
of universities, special education programsfor gifted

children have been designed. Positive results have
been obtained, as described above. Along with many
extra-curricular classes (such as drawing, dancing, play-
ing instruments, etc.), a variety of competitions (e.g.,
mathematics/physics/chemistry Olympics, composition,
invention, etc.) also benefit the gifted children. All these
educationalinitiatives facilitate the further development
of gifted children and adolescents.

Thirdly, some personality traits are important factors
for promoting development. The research results show
that gifted children posssess not only well-developed
intellectual ability and high creativity but also wide-
ranging interests, high curiosity, intrinsic motivation,
confidence, independence and persistence. These per-
sonality traits serve the function of orienting inner drive
and providing inspiration during the developmental
process of gifted children.

Gifted children who possess someof these personality
traits attempt to probe into matters which interest them
until it is understood. Especially when they wantto learn
or do something they are so enthusiastic that they do
not allow anything to disrupt their activity. They are
able to avoid distraction and disturbance and thus show
strong willpower. In short, the more the child thirsts
for learning or doing the more he/she advances and
develops. It showsthat certain personality traits are very
important for the growth ofgifted children.

In taking all these results into account,it is clear that
inherent endowment provides only the potential for
development. It is the good family environment, early
education, suitable school education and social condi-
tions that transform possibility into actual supernor-
mality. However, environment and education are only
the external conditions: the children’s own personality
traits are important internal factors, through which the
environmental variables can play their part.

In Chinathe study of gifted children has only recently
been started. Although the national cooperative study
has achieved a great deal in a rather short period of

_ time, many problems remainto be solved. For example,
there is a lack of instrumentsfor identification, there is a

need for improvedteachertraining, the theoretical study
of giftedness should be increased and so on. Chinese
psychologists and educatorsare facingdifficult tasks and
must makegreatefforts to fulfill them.
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Introduction

A low-kev movement to provide more adequately for
gifted an:l talented students edged its way onto the
Australiar. and New Zealand educational scene in the
mid-1970s,, a subtle blend of national and international
forces. While it was a reaction to a wide spectrum of
local policies which had extended and democratized
educationiil provision over a period of 25 years, it
also formed part of a worldwide movement which was
increasingly concernedwith the cultivation of gifted and
talented tshavior. Since the 1970s, the eight Australian
states/terr: tories and New Zealand (collectively known
as Australasia) have grappled with the concept of
giftedness within their egalitarian social systems, seeking
to provide:for individuality and excellence but striving to
avoid the «lisparaging claimsof elitism and privilege. The
responses of the two countries have varied, as have the
reactions of the separate states within Australia, often
reflecting the strength of educational leadership and the
ideologies. of prevailing political factions. The following
account analyzes the ebb and flow of these educational
currents under four headings: (1) an egalitarian frame-
work, (2) state and national policies, (3) educational
provisions, and (4) future issues.

An Egalitarian Framework

Australia and New Zealand emerged from the 1940s
with educational systems that provided mass education
for students until 14 or 15 years of age, followed by
a tapering provision for a minority who had college
or universty aspirations. While three Australian states
had comm:nced a small numberof primary (elementary)
classesin tlie 1930s for “especially bright” pupils who suf-
fered “injustice in classes where methodsand curriculum
were adapted to mediocrity” (Wyndham, 1932), there
was no real attempt to provide for intellectual precocity
in most p’imary schools which were characterized in
general by uniformity and conformity. Secondary (high
school) courses were academic and geared to university
entrance requirements.

The population boom of the 1950s witnessed the
eventual expansion of secondary education as retention
rates increased, as the purpose of secondary school
studies broadened, and as the majority of the student
population increasingly aspired to further education.
The 1960s and early 1970s were important in an evo-
lutionary sense as student numberssoared,asclass sizes
swelled, as systems struggled to meet new demands,as
facilities deteriorated, and as the goals of secondary
education were recast. In a flurry of reform, schools
were called on to provide for the full span of intellectual
abilities, social (or age) groupings proved popular, and
teachers were required to cope with a new breed of
students from socio-economic groups not previously
encountered in the senior years of the school system.
There was a spirit of educational vibrancy in which
teachers were expected to respondto a rapidly changing
society.
To react to society’s demands,the school was obliged

to broaden its curriculum, to move away from the
selective pathways of the past, to embrace issues of
equity, and to assumea social function not formerly
acknowledged. Selective schools gave way to compre-
hensive schools in some systems, manysingle-sex schools
became co-educational, core curricula were developed,
elective studies were devised, teaching was pitched at
an average level, and teachers were asked to provide for
disadvantaged groupsin a multicultural society. It was a
time of social reconstruction in which schools were called
on to undertake, paradoxically, a leading butill-defined
role (Braggett, 1985).

In the zeal to meetsociety’s challenges in a more equi-
table fashion, however, educators frequently ignored the
needs of the most able—those who were academically or
esthetically inclined—and assumed that gifted students
possessed the qualities to ensure their own success.
Resources were required to assist other students with
special needs and it was not believed that gifted and
talented students were included in this category. In its
starkest form, the issue was seen in termsof alternatives:
education could concentrate on the needsof disadvant-
aged groupsor on the needsofgifted (often termed priv-
ileged) students. It could develop comprehensive schools
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able students within the normal class at the other end.
In those cases where schools were exhorted to provide
for the gifted but were given no additional resourcesto
do so, the results were patchy and it was not uncommon
for platitudes to substitute for action.

In Victoria, no official policy was originally promul-
gated by the Department of Education but a Gifted
Children Task Force wasestablished, enrichment and
extension programs were provided on

a

cluster group
basis (often involving both state and private schools),
a mentor register was developed for the state, and
one high school in Melbourne introduced a radically
differentiated acceleration program whereby students
could complete six years of secondary education in four
years. Victoria was an early leader in gifted education
(GCTF, 1983).
Most states have modified their policies over time,

sometimes reflecting changing attitudes to education.
In South Australia, for example, there have been
three policies which havereflected different educational
ideals. The first was a Policy on the Education of
Intellectually Gifted Children (SA Policy, 1979) but
this was changed in 1983 to Fostering Gifts and Tal-
ents among Children (SA Policy, 1983), an egalitarian
redirection which took the spotlight off gifted students
and stressed the imperative of catering for a range of
individual differences within the classroom. By late 1992
it was acknowledged that this policy lacked specific
direction for the most able students (Minchin, 1992)
and the Minister of Education announced the creation
of six focus schools to assist “all teachers to identify
students with high intellectual potential and to develop
appropriate programs for them” (Crafter, 1992). At the
same time it was revealed that a revised state policy
would beissued, that some students would participate in
accelerated learning schemes, that programs and support
materials would be prepared and distributed, and that
training programsin the area of gifted education would
be devised for teachers.

In other instances, policies have been modified when
new governments with different political ideologies
have assumed power. When 27 years of Conservative
government in Victoria came to an end in 1982, the
new Labor Government changed the former policy of
“equality of opportunity for all students” and stressed
instead the equality of outcomes, based on the prem-
ise that differences among learners are quantitative,
not qualitative, in nature (Victoria Ministerial Papers,
1983). The education spokesperson, who was to become
the Premier of the state, claimed that gifted programs
are a means by which “a ruling class stays dominant
both in education and in the shaping of our political
economy”(Kirner, 1984). As a consequence, programs
for gifted students were de-emphasized andstaff cuts
were effected in this area of education but, with the
defeat of the Labor Governmentlate in 1992, the stage
wasset for a resurgence of interest in gifted provision.
At the commencement of 1993, all Australian states

had policies relating to gifted and talented students,
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some modified from earlier years. A few were relatively
general and did notindicate a real commitmentto gifted
education while others reflected a system concern that
led to quality program implementation. The main policy
provisions, currently in effect, are outlined below.

e The strong thrust that earlier characterized Western
Australia changed in some ways when responsibility
for gifted education was transferred from thestate’s
central office to the regional level. Overall, however,
the specialized secondary school programs continue and
are genuinely entrenched within mainstream provision;
the part-time withdrawal programs for primary school
children continue with strong support; and a range of
school-based programsoperate throughoutthe state. A
new policy is currently being developed (WA Policy,
1984; Peters, 1992).
© Queensland maintains a supportive approach

through a state coordinator of gifted and talented edu-
cation and through regional consultants, who develop
networks, organize cluster activities, provide inservice
training, develop and distribute resources, organize
specialist camps, and implement school programs and
policies (Queensland Department of Education, 1991;
Rankin, 1992).

@ South Australia is re-asserting the needs of gifted
students and developing new focusschools for those with
high intellectual potential, an initiative to supplement
the Special Interest Secondary Schools which provide
for music, languages, agriculture and gymnastics at an
advancedlevel (Minchin, 1992; Crafter, 1992).

® Northern Territory, in addition to a system-wide
identification program, providesspecial classes, permits
accelerated progression in a numberofdifferent forms,
inservices teachers in enrichment strategies, provides
state-sponsored camps, and emphasizes the special abil-
ities of students from different ethnic groups, including
the Aboriginal population (NT Policy, 1992).

@ Tasmania and the ACT provide muchless system
direction and leave it to individual schools to develop
their own programs (Tasmania Education Department,
1984; ACT, 1991). Tasmania has disbandedthe special
units which previously existed, moved consultants into
other priority areas, and allowed the gifted and talented
coordinator’s position to lapse (Fish, 1991). The ACT
has incorporated its consultancy service underthe rubric
of special needs (ACT,1991).

@ Since a Conservative government was elected in
New South Wales in 1989, new measures have been
introduced to cater for the gifted and talented popu-
lation. The number of special schools is increasing,
specially designated classes are being introducedin all
regions, official Centers of Excellence are being named,
early entry to school and accelerated progression are
openly espousedin appropriate cases, and the retraining
of staff is a priority (NSW Policy, 1991). Additionally,
there are a numberofselective schools and special
classes, dating from an earlier period, which have been
incorporatedinto the state’s overall plan (NSW Govern-
ment Strategy, 1991; Board of Studies NSW, 1991).



Giftedness and Talent in Australia and New Zealand

 

e In Victoria there is considerable activity at the

school level where enrichment programs, extension

schemes, excellence awards, and inter-school schemes

operate. University High School, Melbourne, conducts

a renowned academicacceleration program,while there

are continuing ventures involving tertiary institutions

and parent bodies (Matters, 1992; Nagorcka, 1992).

It is evident, however, that gifted education has not

enjoyed c'fficial publicity from the Ministry of Education

in Victoria in recent years and that treasury-funded

services liave been reduced; but renewed interest is

expected following a change of government late in

1992.
Even though education is a state concern, the

Australian Government has also been pressed to

develop a national policy on gifted and talented
education. Indeed, a Senate Select Committee (1988)
urged the Government to “make a clear statement
that special educational strategies should be provided
for gifted children throughout Australia.” The Labor
Government declined to do so, however, andindicated

its opposition to such a recommendation in 1992, a
decision that should have minimal effect at state level
where educational policies are decided.

New Zealand

No system policy has been issued in New Zealand.It
has been claimed that of the 26 countries which were
represen‘ed in Sydney at the 8th World Conference on
the Gifte:! and Talented in 1989, New Zealand was the
only country which had not developed a system policy
on schoo giftedness (McAlpine, 1991). Moreover, the
NZ Ministry of Education has madea conscious decision
not to develop a national policy and hasleft “the issue
of actual provision for gifted and talented students to the
local schools” which have “professional independence”
(Burton, 1992).
As an alternative to a separate policy, the Ministry

aims to influence the total curriculum development
process ind to raise the awareness of all teachers to
provide for a wider range of abilities in the regular
classroorn. It is argued that this procedureis tantamount
to a policy which is embeddedin curriculum documents
that are madeavailable to all schools (Burton, 1992).
Moreover, the new National Curriculum is designed to
challenge “all students to fulfil their potential” (NZ
Ministry of Education, 1991). The latest curriculum
documerits emphasize achievement objectives by Jevels,
whereby the curriculum, which covers a 13-year span,
is divided into seven or eight levels through which
students may pass, dependent mainly on ability and
performance and without regard to their age. While
it is obvious that current New Zealand curricula stress
higher order thinking skills, open-ended activities, and
problem solving approaches to learning, one might
question the willingness of many NZ teachers to accept
accelerat:d content progression, given their present

reluctance to allow differential rates of progression for

gifted students.
In line with its social justice orientation, the Ministry

of Education does not regard the educational develop-

mentof children with special abilities (such as giftedness

or specific talents) as a policy goalin its own right but

incorporates it within a broader policy of catering for

all children with special needs. Gifted education has to

vie with the equally important and competing needs

of children with disabilities in order to attract funds
from a fixed resource allocation. Moreover, within

this wider framework of Children with Special Needs
(CWSN), gifted and talented children are not singled
out by name.

In effect, there is greater concern with removing
barriers to achievement, deleting cultural stereotypes,
and raising teacher awarenessof the needto providefor
a wide spectrum of academic andsocial behaviors. This
policy has been effective to date and should continue
to have positive long-term effects. It does not highlight
gifted and talented students as a target group, however,
and does not make it mandatory to address their specific
needs. New Zealandprovision for special abilities is very
patchy at present and many Boardsof Trustees (school
policy makers) have different educationalpriorities.

Overall, therefore, the force or strength of the policy

statement in Australia and New Zealand usually reflects
the attitude of the Ministry or Department of Education
and indicates the commitment which it makesto gifted
and talented students. The absence of a policy is
reflected at the local level where schools may determine
their own educational course. Whenthepolicy is general
and doesnot specify responsibility, the commitmentis
likely to be relatively listless at the system level with
schools being left to determine their own priorities.
Whenthe policy is specific and when responsibility is
clearly assigned to particular people,it is more likely to
result in action and increased zeal. This is best illustrated
in New South Wales where the previous policy was
couchedin generalities: it indicated that “the talents of
students should be identified as early as possible” by the
schools but it did not specify whose responsibility it was
or the mechanismsthat might be invoked (NSW Policy,
1983). The presentpolicy is more specific:

®@ Schools will develop methodsfor the identification
of their gifted and talented students. These methods
are to be made known to members of the school
community.

@ School principals have the final responsibility for
deciding when early entry to school . . . is appropriate
[and] . . . when any form of accelerated progression is
appropriate for individual gifted and talented students.

® Teachers have a responsibility to identify the gifted
and talented studentsin their classes.

e@ Each region will nominate a senior officer who
will have responsibility for the education of gifted and
talented students as part of a statementof duties.

@ Schools should ensure that, by the end of 1993,
all staff members will have had the opportunity to
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Introduction

Educational developments in Africa cannot be under-

stood without a knowledge of traditional African culture

and of pcilitical developments in sub-Saharan Africa dur-

ing and after colonial rule. Therefore a brief historical

background is given of political developments in that

region. A numberof issues which determine educational

planning and priorities and also have implications for

decisions regarding gifted education emanate from that

complex set of historical, political and cultural factors.

Those is3ues concern African culture, different and

elitist conceptions of gifted education, different inter-

pretatioris of equal educational rights, the goal of uni-

versal primary education, the priority of majority needs,

economi: conditions, the marginalization of education,

and segre gated and unequal education.A brief historical

overviewis given of gifted education in sub-Saharan
Africa which illustrates the inequalities between First
World arid Third World education systems on the same
continen!. The same pattern is discernible from the

description of present programs andpractices for iden-
tifying and nurturing giftedness and talent. Future devel-
opmentcf gifted education in African countriesis seen as
dependent on a restructuring of gifted education in the
context «f national developmental needs. Some aspects
which ne:2d to be researchedin this respect are outlined.

An Historical Perspective

BriefHistorical BackgroundofPolitical
Develop:nents in Africa

The colenial past of Africa and events subsequent to
the attainment of independence by sub-Saharan African
countrie: need to be taken into account to understand
political, social, and economic issues that may directly
influence policy decisions regarding formal provision
for gifted children in the educational system. A brief
overviev, is therefore given of the situation immediately
precedirig and after the granting of independence to
African countries by colonial powers.

During the preindependence period most colonial

powers unscrupously exploited the human and natural

resources of sub-Saharan African countries for their

own purposes. The political, economic, social, and

educational development of these countries and their

peoples were considered of lesser or no concern. In

some cases a minority of African elites were educated in

Western education systems and allowed limited partici-
pation in government. Missionary schools providedbasic
training in reading and writing to a small percentage of
the masses.

In the 1960s the winds of change began to sweep over
the African continent, heralding the end of colonial rule
and the dawn of uhuru (“freedom”). In a relatively
short period of time, however, independence led to
authoritarian regimes of one kind or another. In most
cases, the demise of constitutional democracy began
with a movement to one-party and ultimately one-man
rule. This was due in some countries to the electoral
supremacy of the ruling party and the high degree
of elite cohesiveness before independence. In others,
one-party regimes were established with extensive coer-

cion and personalization of power (Diamond, 1988). A
period of prolongedinstability followed, characterized
by successive powerstruggles, coups, and dictatorships,

which in manycasesled to civil war, and the destruction
of the economy and poverty. An important contributing
factor to this state of affairs may have been the fact that
at independence most new African states were left in
conditions of more or less acute economic dependence
and not prepared politically and administratively for
independence by the colonial powers. This may have
led to a heightened sense of vulnerability felt by African
leaders for their young countries which servedto justify
a concentration of power as a meansofasserting control
(Diamond, 1988).

In recent times some African countries have started to
rebuild their economies and a move has become appar-
ent towards a more democratic form of government.
This observation is supported by the following events:

@ in 1981 the African Charter on Humanand Peoples’
Rights was adopted in Nairobi, Kenya by the Organiza-
tion of African Unity (Shiman, 1988);
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therefore admitted to school andall are treated equally,
meaning that everyone is treated the same. Those who
fail to progress under regular instruction will usually
drop out of school or be forced to repeat their present
grade level.

African countries which are struggling to provide
greater educational access to its people will probably
adhere to the latter interpretation of equal educational
rights, i.e., give as many children as possible the
opportunity to enter the regular educational system.

The Goal of Universal Primary Education

Article 4 of the Convention Against Discrimination in
Education (1960) called for free and compulsory primary
education. African countries which weresignatories to
the UNESCO Addis Ababa Conference of 1961 estab-
lished universal primary education as a regionalgoal set
to be accomplished within a decade (Ahmed & Coombs,
1975). This, however, has not been accomplished in
spite of very good achievement in educational access
and equity during the 1960s and 1970s. The problem is
compounded bythe fact that Africa, with the world’s
highest birth rate, will have doubled its population by
the year 2000 (Poats, 1984). The population of Africa at
presentis about 550 million people of whom the majority
are of low socioeconomicstatus.

In countries which are still some distance from
achieving universal primary schooling, equalizing
educational opportunities will remain a high priority.
Equal educational opportunity will in these instances
probably mean that everyone deserves the same
chance to try the standard course of study offered
in the schools.

The Priority ofMajority Needs

It is to be expected that educational authorities will give
first priority to providing education to the great mass
of average learners. Only after facilities have been
provided for the “average majority” can attention be
given to special provisions, first the handicapped and
then the gifted. In countries which are struggling at
present to provide at least 6 years of primary education
for all, special provision for the exceptional minority
may be postponedindefinitely.

Otherreasonsfor serving the nonexceptional majority
before the exceptional also exist. First, the average
majority of the population form a more powerfulpoliti-
cal body than do the exceptional. The nonexceptional
are far larger in number and can exert more effec-
tive political pressure to have its educational needs
fulfilled than can the exceptional minority. Second,
the nonhandicapped majority compose the labor force
needed for a developing country’s economic growth, so
that an investment in educating the majority is expected
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to yield benefits in increased production. Third, as a
developing nation desperately tries to enroll all of its
growing population of children in school, its educators
are hardly able to train enough teachers and print
enough textbooks to serve the average majority, much
less to finance the more expensive services needed by
the exceptional (Thomas, 1987). Enrollmentfigures for
sub-Saharan Africa are given in Table 1 andilliteracy
rates in Table 2.

Economic Conditions

The more affluent a community, the more likely it
is that a wide variety of special educational services
will be provided. When resources for education are
seriously limited, it becomes a difficult question to
decide who should get how much. If resources are
equally divided among everyone, an equal share may
be too small to be of much practical significance.
Training teachers in gifted education will place a
further burden on scarce resources because of a
longer training period and the need for additional
trainers. This will be difficult to justify in the light of
a World Bankreportthat states that in more than half
of the countries in sub-Saharan Africa 50% or more
of the teaching staff lack formal training and do not
meet the standards the countries themselves require
(Rideout, 1987).

 

 

TABLE1

Enrollment Ratios in Sub-Saharan Africa, 1986-1988

Primary Secondary Combined Tertiary
(%) (%) primary and (%)

secondary (%)

49 18 45 1.5
 

Source: United Nations Development Programme(1991).
Human Development Report. New York: Oxford University
Press.

TABLE2

Illiteracy Rates (Estimates) of Populations Fifteen Years of
Age and Overby Sex in some African Countries, 1990

%o
 

 

 

Country Male Female Total

Angola 44.4 71.5 58.3
Botswana 16.3 34.9 26.4
Cameroon 33.4 57.4 45.9
Ivory Coast 33.1 59.8 46.2
Kenya 20.2 41.5 31.0
Nigeria 37.7 60.5 49.3
Senegal 48.1 74.9 61.7
Sudan 57.3 88.3 72.9
 

Source: UNESCO.1991. Statistical Yearbook. Paris:
UNESCO
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Introduction

Considerable progress in locating and providing for
gifted and talented students has been observed in
different countries during the past two decades. This
progress lias been the result of several factors, such
as:

(1) The growing recognition of the advantages for
the countries that provide differential opportunities
for their ablest and talented students to develop their
potential.

(2) The promotion of national and worldwide com-
munication, research and educational programs for
the giftecl and talented by several associations such
as the World Council for the Gifted and Talented
Children (WCGT), the European Council for High
Ability (H.CHA), Eurotalent and several regional and
national associations for the gifted and talented.

(3) The emergence of a new conceptof richness as a
result of technological progress. According to this new
concept, the value of natural resources has decreased
and the r:sources originating in the new technology as
well as the value of the human mindare considered to
be of greater importance (Seidman, 1984).
Howev:r, when the provision of services for the gifted

and talerited and the conditions of the educational
system ar:: comparedacross countries, huge differences
can be olyserved. While in some countries, such as
the United States, Israel and Canada, a variety of
programs for the gifted and talented are available
and involving an increasing number of students, in
other countries the interest for gifted education is
just beginning, while in still others it does not exist
at all.

Before discussing the educational programs for the
gifted and talented children in Latin America we think
it is appropriate to give an overview of the socioeco-
nomic cor text in which the educationalactivity is being
developed.

The Education in Central and South America—An.

Overview

The regionis currently passing through its most difficult
crisis of the last 50 years. Besides the economic, social
and political problems inherited from the previous
decades and aggravated by the crisis, there are the
effects of the foreign debts, the challenges of the
technological revolution in progress in the industrial
countries and the increasing demands of the people for
better living conditions, impelled by the democratization
processes (Card6, 1990; Tedesco, 1991).

In addition to the problems dueto the inflation which
many Latin American countries are experiencing, there
are the problemsrelated to the foreign debt. This debt
has resulted in the adoption of severe fixed policies,
with a decrease of the social expenditures, recession,
unemployment, enlargement of the urban areas and a
decrease of real salaries. As a result of this situation,
there is an increase in poverty.
While in the developed countries educationis a priority

in the discussions about developmentstrategies, in Latin
America the educational issues do not have such a high
priority. This situation has been a severe setback in the
educational development and achievement. However,the
impact of this has not been similar in all the Central and
South American countries (Hallak, 1990; Reimers, 1990).

In general, five phenomena (Tedesco, 1991) can be
identified as the principal effects of the crisis in the
educational sector:

(1) The increase of the repetition indexes and scholas-
tic failure, especially in the first years of primary school.
Latin America is currently the region with the highest
class repetition rates in the world (Schiefelbeim, 1989),
due to a shortage of material, cultural and educational
facilities (Tedesco, 1991).

(2) The breakdownin the incorporation process to
secondary and higher education of the children coming
from poor socioeconomicsectors of the population.
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program which varied from school to school, depending
on their resources and characteristics. In some schools,
there are “interest clubs” for these students; in others,
the gifted students participate in extra-curricular courses
in electronics, computer sciences and creativity. Visits to
laboratories and museums are also organized for these
students. ‘hey are also encouraged to participate in
competitions and in Science Fairs. At present, 318 students
are participating in this program. The expansion of the
program to encompass students from otherstates, not yet
includedinthis project, is also planned (Ledo, 1991).

ATTENDING THE GIFTED COLLEGE STUDENT:
THE SPECIAL PROGRAM OF TRAINING

In 1979, the Department of Improvement of Graduate
Personnel, of the Ministry of Education, initiated a
program fcr gifted college students named “The Special
Program cf Training”. This program hasthe following
purposes:

(1) To provide an excellent academic preparation to
those college students who demonstrate an outstanding
performanve in their academic activities.

(2) To supply those students with opportunities to
further de. elop higher level thinking abilities and com-
municationabilities.

(3) To stimulate new pedagogical experiences aiming
at the improvement of the college education (Dessen,
1988).

Students were selected to this program during their
second or third semester at the university, according
to the following criteria: high academic achievement,
nomination by university professors and high interest
and motivation in carrying out their studies. Other
factors taken into account in the students’ selection
were: general knowledge, domain of foreign language
(particularly English), critical thinking and leadership
characteristics.
The stuclents interested in participating in the program

were interviewed by two or three university professors
and those who satisfied most of the criteria were
selected. ‘hey received a scholarship and remained
in the program through the end of their undergraduate
program. | fowever, if they did not continue to meet the
program requirements, especially demonstrating accom-
plishments (including grades) in their undergraduate
courses, thy left the program andtheir place was taken
by others.
At presint, 41 Departments from 19 Brazilian uni-

versities ofter this program to their students. University
departmer.ts in the fields of Engineering, Biology,
Psycholog:,, Social Sciences, Pharmacy, Odontology,
Agronomy, Economy, amongothers, are receiving sup-
port from the Ministry of Education to maintain the
program. |.n each participating department, a professor
is chosen t:) be the mentorof the students andis respon-
sible for the organization of a program ofactivities and
for the students’ supervision. The mentors are selected

from among those professors at the university who
demonstrate real interest in the program, high academic
productivity, a good relationship with colleagues and
students, competency and interest in learning. Every
mentoris responsible for 12 students and hasto evaluate
each of them at the end of each semester.
The program organized by the mentors varies from

department to department. However, there are some
activities that are common to most of the groups, such
as the following:

® organization of seminars andlectures by researchers
and scholars from differentfields;

® participation in conferences to get in contact with
scholars from different fields;

® visits to laboratories to learn more about the
research process and studies undertaken there;

® participation in research projects under the super-
vision of a professor.
A report with a description of all the activities

developed by the program, as well as the evaluation of
each student, is sent to the Department for Improvement
of Graduate Personnel of the Ministry of Education
every semester. This material is analyzed and a feedback
report is given to the mentor, with suggestions for
changes where necessary.

PROGRAMSFOR THE DISADVANTAGED GIFTED

STUDENTS

In Brazil, there is a great deal of interest in the gifted
children and youngsters from low socio-economicclass
and a numberof programshave beeninitiated. One such
program for underprivileged gifted students was begun
at a technical high school in the state of Bahia, in the
north-eastern part of the country. This has been a model
for those in Brazil interested in starting programs for
the disadvantaged gifted students. The program at this
school was sponsored by the Jose Carvalho Foundation,
a private organization established in 1975 to attend to the
educational needs of the disadvantagedgifted.
At this school, a curriculum program was organized

into four distinct dimensions:
@ the first dimension covered all school subjects

required by the Brazilian laws for the secondary tech-
nical educational level;

@ the second dimension comprised a seriesofactivities
designed to promote personal development, including
programsin physical education, sports and recreation,
health education, oral expression and communication,
and community education;

@ the third dimension was occupational training, pre-
paring the student in three occupational areas: mining
techniques, computersciences and languagetranslation;

@ the fourth dimension stimulated and developed
individualtalents, interests and aptitudes (Gunther).
The students had the best conditions to learn in a

personalized system, according to their own style of
learning and at their own pace. The schoolis very well
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nurture the students’ creative thinking abilities was a
characteristic of all courses. An emphasis on expos-
ing the students to experiences and materials which
were outside the bounds of the regular curriculum was
another characteristic of the program. Eligibility for
participating in these courses was based on information
about linguistic development, motivation and level of
reasoning as well as results in generalintelligencetests.
The activities of this Foundation are continuing. One of
their goals has beento establish the scientific validity of
their pedagogical proposals. Therefore, between 1990
and 1991, they have carried out a research project
to validate their philosophy (Zubiria et al., 1992).
Furthermore, several agreements between the Alberto
MeraniInstitute and Colombian Universities have been
established. The most important of them regarded the
beginning of a master’s degree program in cognitive
development, in order to improve the post-graduate
students’ knowledge aboutgifted and talented.

Guatemala

Although experimental research on highly capable chil-
dren has not been carried out in Guatemala, supporting
programs for highly capable students have been estab-
lished in this country. The Asociacion Pro Alumno
Talentoso y Superdotado (Association in Favor of the
Talented and Highly Capable Student) is one of the
institutes interested in the identification and educational
promotion of highly capable children. The Universidad
del Valle de Guatemala, through its Programa de
Orientacion y Becas para Estudios Superiores—POES
(Orientation and Scholarship Program for Superior
Studies) applies batteries of Aptitude Tests to all the
interested students. Scholarships for university studies
are available for the highly capable students iden-
tified through the Aptitude Tests results. In addi-
tion to this, in 1992 the Fundacion Herculano Aguirre
(Herculano Aguirre Foundation) sought to identify the
highly capable students at the Universidad del Valle,
in order to give them scholarships and other economic
support for continuing university studies.

Mexico

The following programs to support highly capable chil-
dren are being carried out in Mexico.

In 1982 the first public school for Mexican highly
capable children wasestablished in the city of Puebla,
located 100 km south of Mexico City. This school began
with 143 children who came from 23 public, 10 federal
and 13 private schools. All of the children possessed an
IQ higher than 120. Later, the Centro de Desarrollo del
Intelecto (Center for the Developmentof the Intellect),
a private organization that aids children of middle-high
socioeconomic levels, was established in the samecity.
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Its objective was to create a favorable environment
for highly capable children, in order to develop their
superior potential and to provide psychological and
pedagogical support for abilities that were not attended
to in the traditional school (Arroyo, 1989).

In Mexicocity, there has been a proposalthat attempts
to meet the conditions of the public primary schools
as well as the educational philosophy followed by the
Head Office of Special Education. The main objective
of the proposal wasto identify and promote the creative
and productive potential of children and to encourage
their academic performance. This proposal includes the
following basic conditions:

(1) The developmentof sensitivity toward the mem-
bers of the educational community andits environment.

(2) Identification programs involving the regular
school population as well as the special groups.

(3) Enrichmentactivities for the regular school popu-
lation and mainly for the special education groups.

(4) Research and task commitmentactivities forall the
students.

(5) The identification process based on a wide-range
criteria of human performance,as well as clinical obser-
vation of the students.
During the 1987-1988 school year, a program for

gifted and talented children was begun in 38 primary
schools in Mexico City. A wide variety of identification
and enrichment programs were developed. One of the
initial results was that 5430 children in regular schools
and 993 children in special education schools benefited
from this program. In June 1988, the work of 45 children
were exhibited to the public.
Some of the problems faced by Mexican researchers

(Cortes and Schwanke, 1988), such as administrative
difficulties and a lack of physical conditions, are very
commonin Latin American countries.

Peru

Peru is located on the mid-western part of South
America (Morales, 1992). Peru is a multicultural and
multilingual country andis currently facing very serious
social and political problems. Drug dealing in all its
forms disturbs the social structures and terrorism
threatens the stability of the country.

In this crisis period, educational development has
involved changes in the following four areas:

(1) Coverage of the educational services. This
includes:

(a) The expansion of elementary education with
strong participation of the state.

(b) Increasing the indicators of scholastic failure in
primary education.

(c) The incongruence between enrollment in second-
ary and higher education and opportunities in the labor
market.

(2) The quality of the educational services. Faced
with the rapid increase of knowledge in the developed
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Introduction

This volitme presents a view of the breadth and depth
which the field of gifted education has reached in the
last few lecades. The variety of perspectives are ample
tribute t:) the significance of the power of advocacy. The
struggles of implementing change in public attitudes and
educatio1al priorities is nowhere more aptly reflected
than in the development of the field of gifted and
talented research and education.
Advocacy has assumed a key unifying factor between

theory and practice, national and international interest
groups, }»rivate stakeholders, and public policy. Parents,
students, educators, researchers, societal agencies have

often joined together on behalf of a neglected popu-
lation of learners, sometimes singularly, sometimes in
concert, dut always in the belief that outstanding human
resource:; need equalattention and nurturing.
Advocacy on behalf of giftedness and talent, has taken

different forms over the years. The last quarter of this
century «vidences the role which advocacy groups wield
in bringi1g about major changes in all areas of human
endeavor. The force of committed individuals united in
a commen purpose is undeniable.

This chapter underlines the fact that advocacy, far
from being a haphazard, emotional preoccupation of

. vested ir:terests, has become the agency to champion the
right to | 2arn, the right to pursue one’s ability, the right
to be different. The meaning, the process, the outcomes
and future directions of advocacy are discussed.
The present state of the field shows new partnerships

evolving between education and industry, business,
governm2nt, and labor—all standing to benefit from
the developmentof individual talent. If gifted education
is to mov2 beyond the sporadic andcyclical development
to which it was subjected in the pre and post Sputnik
era (Passow, 1979) and the pre andpost cold war world,
it must |»ecome morereflective about its purpose and
general ielevance. Aboveall, it must be accountable
to all the constituencies which support and believe in
it. Gifte:| education cannot escape the re-examination
which many fields in the sciences and humanities are

presently undergoing.

The Meaning of Advocacy: Purpose, Role, Scope,
Process

Need and opposition are latent in the term advocacy.
It presumes that there is a cause which needs support;
further, it signals the existence of controversial issues
which may be represented by adversarial groups. To
be an advocate for the gifted and talented entails
the awareness of historical, societal and ideological
attitudes which have surroundedthe field with debate.
The purpose of advocacyis fourfold:

(1) To correct mistaken assumptions aboutthe nature
of the subject.

(2) To improve the conditions which nurture the
subject.

(3) To broaden thescientific knowledge base which
informsidentification procedures.

(4) To deepen specialized instructional and curricular
provisions.
The role of advocacy is to draw attention to a need.

Tannenbaum (1980) defines it as organized persuasion
of the highest order. The target audiences are legis-
lators, trustees, administrators, policy makers, educa-
tional practitioners, parents, and the gifted themselves.
Within a decade, media strategies (Alvino, 1991) and
public relations have become recognized handmaidens
to secure funds for academic research and curricular
provisions. Educational partnerships have extended to
include universities, corporations, governments, and

industry (Maier, 1991; Shaklee, Padak, Barton, &
Johnson, 1991).
The scope of advocacy has likewise grown with

the emergence of general concern about educational
practice in the public and private sector. The early
academic preoccupation with the search for theories
of general intelligence and individual psychology has
expandedto a societal interest in the development of
a vast array of humanpotential. New theories emerged
which broadened and contextualized the understanding
of intelligence (Snow, 1980; Sternberg, 1977; Gardner,
1983). The concern for developing the talents and
competenciesof all children (Raven, 1987) forced reflec-
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TABLE1

Mainsubjects (percentages) according to categorizing II in the WCGT Conference Proceedings 1975-1989
(Heller & Menacher, 1992)

Numbersof proceedings 33 26 33 32 30 55 108
1975 1977 1979 1981 1983 1985 1987

Subjects % % % % % % %

Definitions and Concepts of Giftedness
and Talent 7.5 10.4 15.1 14.4 17.5 20.8 10.5

cognitive processes and structures
curriculum and program development
giftedness
holistic approach
intelligence
intercultural programs
longitudinal studies

Identification of Giftedness and Talent 10.7 6.5 7.9 2.9 11.4 11.8 6.4
identification

interest, leisure activities

test evaluation

Programs and Practices for Nurturing
the Gifted 26.9 42.8 39.7 37.5 42.0 42.7 49.6

creativity
development
educational policy and reforms
instructional systems
leadership, entrepreneurs
learning processes andstrategies
memory
problem solving
emotional response and development
moral development
personality traits
social attributes
special education, special programs
special schools
talent
— multiple
— special

art, dance, music, sports

mathematics, science techniques, computers

language, reading
others

Other Components of Nurturing Giftedness
and Talents 14.0 24.7 20.6 27.9 9.2 16.9 10.2

family and peerinfluence
gifted disabled
gifted disadvantaged
gifted underachievers
needs
sex differences
physical disabilities
physical and mental constitutions
social problems
student/teacher behaviour and interaction
teachertraining

Examples of Country Efforts to Identify
and Nurture

Giftedness and Talents 35.5 10.4 8.8 9.6 13.0 3.9 17.3

reports of national programs
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1989
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45.5
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TABLE 1 Continued

 

Numbersof proceedings 33 26 33 32 30 55 108 51
1975 1977 1979 1981 1983 1985 1987 1989

Subjects % % % % % % % %
 

Present and Future of Education of
the Gifted/Talented 5.4 5.2 7.9 7.7 6.9 3.9 6.0 3.6

educational philosophy
educational trends (future images)

 

 

Total number 100 100 100 100 100 100 100 100

TABLE2

Mainsubjects (frequency) according to categorizing II in the WCGT Conference Proceedings 1975-1989 (Heller & Menacher, 1992)

Numbers of proceedings 33 26 33 32 30 55 108 51
1975 1977 1979 1981 1983 1985 1987 1989

Subjects N N N N N N N N
 

Definitions and Concepts of
Giftedness and Talent 7 8 19 15 23 37 28 21

cognitive processes and structures 1 3 1 8 2 3
curriculiim and program development 3 2 7 5 9 10 17 5
giftedne:ss 2 2 5 3 7 7 3 3
holistic spproach 1 4 1 4 5 2
intelligence 2 2 5 3
intercul-ural programs 1 1 3 6 1 3
longituc.inal studies 1 3 2

Identification of Giftedness
and Taleni' 10 5 10 3 15 21 17 9

identification 9 4 9 3 11 15 12 6
interest, leisure activities 3 2 2
test evaluation 1 1 | 1 6 3 1

Programs und Practices for Nurturing
the Gifted 25 33 50 39 55 76 132 76

creativity 2 3 4 3 1 6 17 3
developrnent 6 6 8 5 13 7 19 9
educaticnal policy and reforms 3 3 7 5 4 11 8
instructional systems 5 4 4 5 3 13 10 5
leadership, entrepreneurs 2 1 2 4 8 2
learning processesandstrategies 2 2 1 4 3 1
memory 1
problem solving 1 3 3 2
emotional response and development 1 4 1 2 1 2 2 4
moral development 1 1 1
personality traits 3 4 1 5 7 5 9
social at:ributes 1 3 4 3 3 3 4
special education, special programs 3 5 9 7 15 7 11 19
special s: hools 4 2 4 3 3 1
talent 4
— multiple 1 4
— special

art, lance, music, sports 3 1 1 1 5 6 6
mathematics, science techniques,
ccmputers 1 1 3 1 6 12 2language, reading 2 5 1

othe‘s 8
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TABLE 2. Continued

 

 

Numbersof proceedings 33 26 33 32 30 55 108 51

1975 1977 1979 1981 1983 1985 1987 1989

Subjects N N N N N N N N

Other Components of Nurturing
Giftedness and Talents 13 19 26 29 12 30 27 35

family and peerinfluence 2 7 8 7 2 8 6 5

gifted disabled 1 1 4

gifted disadvantaged 3 4 2 1 1

gifted underachievers 1 1 2 1 1 1 5

needs 2 6 8 4 3 5 6 6

sex differences 2 2 1 5 3 5

physical disabilities 1 1

physical and mental constitutions 2 2 5

social problems 1 1 8 1 1 2 3

student/teacher behaviour
and interaction 2 2 2 2 6 3

teachertraining 3 2 4 3 3

Examples of Country Efforts to Identify
and Nurture Giftedness and Talents 33 8 11 10 17 7 46 20

reports of national programs 33 8 11 10 17 7 46 20

Present and Future of Education
of the Gifted/Talented 5 4 10 8 9 7 16 6

educational philosophy 4 2 5 4 6 3 9 4

educational trends (future images) 1 2 5 4 3 4 7 2

Total number 93 77 126 104 131 178 266 167
 

them in symposia with applied researchers in orderto
increase the exchange of information and the contact
betweendisciplines (Heller & Menacher, 1992).

The Tenth World Congress on Gifted Education
addresses this problem. Members of a collaborative
researchers’ network in North America, the National
Research Center on the Gifted and Talented, present
39 research papers clustered into the following topics:
gender and developmental differences, identification,

research issues, program development and evaluation,
secondary schoolissues, curriculum, and special popu-
lations. Membersof the National Association for Gifted
Children cooperated with personnel from the research
center to review and rate the contributions under the
directorship of J. S. Renzulli. International partici-
pants at the congress have an opportunity for input.
A collaborative process such as this can have far
reaching consequencesin giving direction and support
to advocacy efforts worldwide.

Cupertino and Ancona-Lopez (1992) of Brazil credit
the Eighth World Conference held in Sydney in 1989
with new research directions as well as collaborative
linkages. In Brazil provision for the gifted was leg-

islated in 1971, and financial and technical aid pro-
vided by a National Center of Special Education.
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Significant advancement in actual provisions for the
gifted, however, is attributed to the establishment of
a National Association for the Gifted in 1977. Alencar
(1989) credits this association with the developmentof
the “Spiralprogramm”, a special program oftraining,
mentoring opportunities and after school, weekend,
and holiday enrichment, projects for children from
disadvantaged backgrounds. Additional programs, com-
pensatory and enrichmentprovisions are funded by the
government. These appear in the form of integration
within regular programs, withdrawal to the Escola
Parque on a weeklybasis in Brasilia, and special learning
centers for the gifted with specialized interests.
The creation of the Projeto Objetivo de Incentivo

ao Talento (POIT)is directly attributable to a paper
presented by Dr Nava Butler-Por of Israel’s Haifa
University at the World Conference. The results of
her international study examined the view of talented
children concerning their leadership responsibilities in

the future. The participating countries included South

- Africa, the United States and Israel. The study was

replicated in Brazil. POIT, in association with the Presi-

dent’s Office for Research and Postgraduate Studies of

Paulista University and with Objetivo’s Research and

Technological Centre (CPT), undertook to examine

related aspects in students under the supervision of

POIT. The authors reported their results at the Ninth
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mountable. At the same time, it would be advisable that
the same pressures which effected educational change
and reform in other countries be brought to bear early
in the evolution of educational policy in the developing
nations.

Unfortunately, economicrealities immobilize the very
groups which advocated gifted education in the indus-
trialized countries: parents, private citizens, teachers,
researchers. This is a great loss to the developing
world. Nurture of high abilities at an early stage could
provide that leadership which could take responsibility
and acc:lerate change. The alternative is a planned
provisior in formal and official policy to compensate
for the networksof informal support systems whichexist
in the developed world. For the momentthe issues of
hunger,«lisease, and general education are so large that
giftedness so far has remained purely academic. The
gifted child remains “one of Africa’s cases of gross
underdevelopment” (Anim, 1992).

Advanced Principles and Practices of Advocacy

An analysis of the proceedings of WCGT conferences
(Heller ‘ Menacher, 1992) shows a breakdown of
participation by country (Tables 3 and4).
The authors caution with the proviso that the country

in which the conference washeld influenced the number
of contril:utions to the proceedings, e.g., Australia and
New Zealand in 1989. Nevertheless, percentages shown
Suggest tliat the quantifiable advancesin thefield lie in
North America.

Political, economic and social reasons accountfor the
headstart in advocacy activity and systematic develop-
ment of the field of gifted education in North America.
It is no surprise then that a higherlevel of organizational
Structure and a diversity of approaches have emerged.
The charige process has in itself becomea science as
educational priorities shift and the need to create a
learning society grows.

Current methods of building advocacy follow the
principles of program integration. Program design and
student productivity in themselves are seen to lead to
sustained efforts to support programs for high ability
students. Economic cutbacksnaturally affect programs
whichare considered to be extended enrichment beyond
the regular curriculum. Renzulli and Reis (1991) argue
that continued advocacy for special programs should
develop moreflexible and moreinclusive identification
procedures, resulting in serious attention to under-
represented groups and individuals. A wider range of |
students than has beentraditionally identified in the past
and an extended teacher development program which
informs the general teaching staff are seen to promote
more integration between the regular and the special
programs. This, in turn, produces positive attention in
teachers, parents, and administrators.
The active engagementof public relations strategies

aids in starting and maintaining gifted programs.

Vigorous public awarenessactivities are often not
initiated until there is a threat to the program’s
existence. We believe that public relations must
be an ongoing activity and that special program
activities should be undertaken with a view to the
public relations benefits that might result (Renzulli
& Reis, 1991).

They cite the example of the Talents Unlimited
(Schlichter, 1986) program. Its successful implemen-
tation greatly expanded the advocacy base in a New
England district by pointing out ways in which the
program benefited all students.

In the U.S.A., the National Association for Gifted
Children is preparing a public relations packet andposi-
tion papers for use by state organizations, businesses,
and parents. It will include a history of gifted education
as a field, a history and explanation of the association,
samples of gifted education programs,a selected bibli-
ography on research, and reprints of positive research
and articles in the field. Novel in this developmentis
the outreach to the business community.

 

 

TABLE3

Countries of origin (authors) of the contributions to the WCGT Conference Proceedings since 1975: Frequency

Countries of Origin (Authors) 1975 1977 1979 1981 1983 1985 1987 1989

Africa 2 3 3 4 2
Arabian Countries and Israel 3 2 7 2 2 3 3 3
Asia and Philippines 1 7 2 1
Australia aad New Zealand 3 1 3 5 4 15
China and Japan 1 1 3 3
Canada 1 2 8 3 6 7 6
Eastern Europe 2 5 2
South America 1 1 5 2
U.S.A. 8 16 15 9 9 18 74 18
Western Etirope 11 4 5 10 1 10 5 5
Numbersc:’ proceedings 23 26 33 32 30 55 108 51
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TABLE4

Countries of origin (authors) of the contributions to the WCGT Conference Proceedings since 1975: Percentages

Countries of Origin (Authors) 1975 1977 1979 1981 1983 1985 1987 1989

Africa 6.3 10.0 5.5 3.7 3.9

Arabian Countries andIsrael 13.0 7.7 21.2 6.3 6.7 5.5 2.8 5.9

Asia and Philippines 3.8 23.4 3.6 0.9

Australia and New Zealand 9.1 3.1 10.0 9.1 3.7 29.4

China and Japan 3.0 3.3 5.5 2.8

Canada 4.4 6.1 25.0 10.0 10.9 6.5 11.8

Eastern Europe 7.7 9.1 1.9

South America 3.8 3.3 4.6 3.9

U.S.A. 34.8 61.6 45.4 28.1 30.0 32.7 68.5 35.3

Western Europe 47.8 15.4 15.2 31.2 3.3 18.1 4.6 9.8

Numbersof proceedings 100 100 100 100 100 100 100 100
 

The business community is very important in
advocating for gifted education. Business leaders in
many communities are responding to the need for
gifted education by developing internships, mentor
programs, competitions, funds and teachers where
needed. This cooperation must continue to be
encouraged and expanded. Business leaders usually
have influence and contacts that are helpful to gifted
program advocates (Rosenstein & Dettmer, 1991).

Such recommendations can be implemented world-
wide. In Europe, the Vereinigung Osterreichischer
Industrieller (VOI) (Federation of Austrian Industri-
alists) published a position paper on the occasion of the
Vienna Summit held by the World Council for Gifted
and Talented Children (Maier, 1991). The intent was to
influence educational policy makers. Secretary General,
Krejci, prefaced the report:

By submitting some ideas and propositions on the
development of talent, the Federation of Austrian
Industrialists would like to draw the attention of
educational policy makers to this important subject.
In doing so, it hopes to contribute towards the
creation of a climate conducive to the recognition
and development of talents and to help provide
the appropriate prerequisites within the Austrian
educational system (VOI, 1990).

The programmepresented wasintended to provide a
new impetus to improve conditions for the development
of talent in Austria. The outcome, however, surpassed
this goal. Within three years, it resulted in ministerial
funding for a European Bureau of the World Council
for Gifted and Talented Children as well as the founding
of its carrier organization, the Austrian Association on
Human Talent.

Gifted education has great need for advocacy of
this type. It lends power to the mission of conven-
tional interest groups by extending the relevance of
talent development to public constituencies outside
the conventional interest groups composed of parents,
educators and researchers.
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The ultimate consequence of such extended commit-
ment is the creation of legislation providing for the
learners of high ability such as that in Austria, Bill 82
in Canada, and the Jacob J. Javits Gifted and Talented
Students Education Act in the U.S.A. Advocacy and
legislation go hand in hand at the advanced stages of
development. Irvine (1991) emphasizes the importance
of vigorous advocacy when a state has no mandate
to require differential instruction for gifted services.
Reis (1992) prepares a regular columnto assist parents
and other advocates who are attempting to retain
programs and advanced classes and/or attempting to
have their classes and programs expanded. Countries
at the primary stage of building advocacy structures
and those disheartenedby the paucity of results, despite
the quantity of time and effort expended, can take
courage from the special measures which can follow
governmental commitment:

Over a decade ago, the question was raised: Will
the gifted child movement be alive and well in
1990 (Renzulli, 1980)? The movement does, indeed,
survive and the Jacob K. Javits Gifted and Talented
Students Education Act has resulted in an infusion
of federal funds for model programs, curriculum
writing, a new national report, the recreation of
a federal office of gifted and talented and the
establishment of a National Research Center on the
gifted and Talented (NRC/GT)(Renzulli, 1991).

If the gifted child movementis to survive economic
setbacks and the effects of the reform movements to
the year 2000, efforts must be doubled to identify
young people with potential from all economicclasses,
all races, and all backgrounds.

Current advocacy practices adopt similar directives
to address special populations of gifted learners and
to use experience gained in gifted education to inform
general practice and regular education. The forces of
change appearto be especially critical when it comes to
providing for specialized groups or populationsof gifted
children. VanTassel-Baska (1989, 1992, 1993) identified
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differs significantly from country to country and is

culturally and contextually distinctive. Nevertheless,

this effort to provide a better education for all is

universal in its effect on gifted education. It can be

seen as an opportunity and a problem (Dettmer, 1991;

Tomlinson & Callahan, 1992).
Tomlinson (1993) rightly argues that the problems

which have provokedthe reform movementaffect highly

able learners as well as others and that, some elements

of reform have the potential to impact gifted students

adversely because of their status as atypical students.

At the same time, the rich experience, exemplary

practice and instructionalstrategies of gifted education

provide an opportunity and an obligation for the field

to contribute positively to reform initiatives. Such an

interface between gifted and general education provides

potent arguments for both public and private propon-

ents. This is the positive side of the budget pressures

and reform movements which force the integration of

special education students. It also leads somespecialists

to advocate change. The unique elements of gifted

education, they say, should be redefined within new and

possibly narrower boundaries (Clark & Shore, 1993).
It may be that the hidden opportunity here is to

reexamine the historical context of gifted education
which placed it within, or linked it closely to, special
education. Thesolution to a provision for the population
of highly able learners and talented youth was an
expedience which produced positive benefits in the
short term, but detrimental linkage in the long term.
It begged the comparison of needs between disability
and ability, the handicapped and the enabled, the
learning limited and the learning unbounded. In a
time of financial constraints ideological and humane
considerations continue to tip the balance against the
gifted and talented, raising the question as to whether
two learner groups should ever have been placed in the
same arena to compete against each other under the
umbrella of special education. The research investigating
the cognitive and affective development of the gifted
is beginning to differentiate itself clearly from the
research which explores the many dimensionsof learning
exceptionalities. Studies show how the needsof gifted
students often go unrecognized in regular classroom
settings (Reis, 1993; Rogers, 1993). Yet the structures of
educational systemsare too slow to adaptto an inclusion
of the most recent studies.
The problem and the potential of educational change

is examined by Fullan (1993) in a societal context:

Especially in times of paradigm or mindsetshifts
we cannot expectexisting institutions to lead the way.
More fundamentally, in any society of the future,
productive educational change will mean productive
individuals who donotfully trust the institutions that
surround them. Systems do not change themselves,
people change them. . . We mustingrain in society
the kind of capacity for educational change that
inevitably generates its own checks and balances
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and lines of solution in situations that will always

be somewhatoutof control, even if we do everything

right.

Fullan emphasizes that, because the change process

is non-linear, every initiative, whether taken by an

individual or a group, is important. Systems change

when enoughkindredspirits coalesce in the same change

direction. This is why top-downstructural change does

not work. You can’t mandate what matters because

there are no shortcuts to changes in systems’ cultures.

But like-minded people, pushing for change do add up.

Unfortunately, whatalso addsup are like minded people

resisting change in opposing directions as discussed

earlier (Gagné, 1993).
It is important to distinguish between the pursuit

of individual purpose and collective commitment. The

formeris often motivated by a singular personal need,

for example, Bonnard’s (1993) search for an appropriate

education commensurate with the high abilities of her

son. She came to understand the conservative and

paradoxical nature of the French educational system
through the difficulties she encountered; she was not
preparedfor the resistance and alienation she discovered
within the teaching profession itself. Terrassier (1992)
reports little advance despite a decade of advocacy
efforts in France.

Collective purpose develops when a transformation
occurs. Thefirst step in such a transformation takes place
when a singular need joins other voices to articulate
a common distress, hence the development of group
forces. When personal and collective purpose merge, a
shared vision develops. Thisis essential to the efficacy of
organized change.It reinforces the third challengeset at
the World Council’s Vienna Summit:

A planned system of global communication and
dissemination of information is the foundation of a
world organization. It permits a unified development
of positive attitudes and change toward the gifted
and talented. Shared innovations reduce the waste
of duplication and movethe field forward (Maier,
1991.)

Senge (1990) theorizes that a shared vision is one
vision that many people are truly committed to because
it reflects their own personal visions. It is at this point
that leadership toward directed action takes place and
can ultimately engage in a transformation of single
institutions, complex systems and even public policy.
“Collective vision-building is a deepening, reinforcing
process of increasing clarity, enthusiasm, communica-
tion and commitment.”

It would do well for leaders in the field of gifted
education to become cognizantof the rather large body
of literature which has developed in the last decade
dealing with the problem and process of educational
and corporate change. Knowledge of how educational
leadership can be transformational (Leithwood, 1992)is
a requisite to influencing and even controlling adminis-
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Introduction

As the ‘tear 2000 approaches, people and groups
concernec! with the nature and nurture of giftedness and
talent—educators, policy-makers, researchers, the pub-
lic—find trat, despite a large and growing knowledge
base, issues concerning the education and development
of the gifted continue to be discussed and debated. It
might evenbe said that, as in otherfields, the more that
is known, the moreissues are raised and controversies
are fueled. Issues concerningthe gifted field have never
been confined to a small group of children and youth
identified as “gifted or talented” but have an impact
on the whole of education. For example, the issues
surroundirig questions of excellence and equity affect
all educational decisions, not just provisions made for
the gifted. Despite a century of programming for the
gifted, sucefforts are still debated as to whetheror not
they are elitist, undemocratic and even necessary. In the
1990s, “tracking,” one kind ofability grouping, had once
again become the focus of policy debates with research
cited to siipport both sides of the controversy. These
are just a few examples of the perennial issues which
are unresolved despite the accumulation of research,
theory anc experience over the past century. In fact, it
is likely that they will never be fully resolved; supporters
of gifted education will only find moresolid basis for
their positions with the growing base of research and
theory.

In the fist report on his longitudinal study, Terman
(1925) sugyested that, as more is learned aboutgifted-
ness and how gifted children should be educated, wewill
learn more: about increasing the talent reservoir:

When the sources of ourintellectual talent have
been determined,it is conceivable that means may
be found which would increase our supply. When the
physical, mental and charactertraits of gifted children
are better understoodit will be possible to set about
their education with better hope of success. . . In the
gifted child, Nature has moved far back the usual
limits of educability, but the realms thus thrown open
to the educatorarestill terra incognita. It is time to
move forward, explore and consolidate (pp. 16-17).

The Germanpsychologist Stern emphasized in 1916:

It is strange that until now there exist thorough
diagnostic processes only for the children for whom
we have concern because of some handicap but not
for the children of hope (p. 114). For 2%ofthe highly
gifted and another 10% of the gifted elementary
school children we need provisions for appropriate
nurturing (p. 109).

The novelist, John Hersey (1958) once wrote: Our
uncertainty about exactly how to developtalentis only
a part of the greatest unresolved problem in American
education—the problem of how to help every child
realize his maximum potential (p. 5). Recognition of the
education ofthe talentedas an integralpart of a nation’s

_ total educational challenge and an understandingof the
multiple dimensionsof the problemsof nurturingtalent
potential are important first steps. It has long been
understood that the future of gifted education will
be affected by developments regarding education and
schooling in general. The history of gifted educationis
inextricably a part of the drive for quality education for
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all and this has become even moreso in the past two

decades.
As the twentieth century nears its end, the consensus

seems to be that, in many ways and in many contexts,

education of the gifted is in a stronger position thanit

has ever been but that there is no millennium yet in

its future. To reflect on research and education of the

gifted in the year 2000 and beyond requires a look at

the issues and problemsin the field—many of which

are perennial—which will shape the future of talent

development.

The Beginnings of Study of the Gifted

Moderngiftedness research has a long past but a short
history. Confucius in China and Plato in Greece (in
politeia, VI) discussed “heavenly” (gifted) children.
They attempted not only to explain giftedness or high
ability theoretically, but also made practical suggestions
for the identification and selection of the gifted and
for nurturing them in society. In this way giftedness
or talent was considered as a national resource, to
be encouraged and multiplied for the good of the
community. It is interesting to note that both East
Asian and Classical Europeantraditions adopted largely
identical interpretations of giftedness and talent, which
were considered to be gifts from nature, in the form
of exceptional cognitive abilities (perception, thinking,
learning and memory).
The close relationship of giftedness to the concept

of intelligence is shown etymologically not only in the
Chinese attributes “Tsung” and “Ming” (exceptional
sight and hearing) but also both in the Latin mean-
ing of “intellect” in the philosophy of Aristotle and
in the writings of the later English Sensualists (e.g.,
John Locke, 1632-1704). This European attitude or
hypothesis was expressed in the assumption: Nihil est
in intellectu, quod non prius fuerit in sensu (the intellect
contains nothing that did not come to it through the
senses). This intellectual conception of giftedness or
talent was probably first broadened to include motiva-
tional components (cf. Renzulli’s definition of gifted-
ness). In the New Testament parable (Matthew 25,
p. 15) Jesus spoke of the talents entrusted to mankind.
The term “talent” (talanton in Greek, talentum in Latin)
was derived originally from an ancient unit of weight
or token. In Vulgate Latin (fourth century) talentum
adopted,possiblyfor the first time, the meaning “mental
aptitude”. In the Middle Ages the term “talent” took on
the meaningof giftedness in the sense of inborn ability;
this meaning persisted into the first half of this century
(e.g., Révész as late as 1952). The concept of genius,
long native to psychiatry (cf. Anastasi, 1958), can also
be traced backto its classical roots (Heller, 1993). For
further information see Chapter 1 in this handbook.

In a more narrow sense, research on the nature
and nurture of the gifted began at the turn of the
century but has intensified and become increasingly
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more sophisticated, focused and informative in the last

few decades. Americans tend to mark the beginning of

serious research on the gifted with the 1922 initiation

of Terman’s so-called Genetic Studies of Genius when

a life-span longitudinal study “was designed to discover

what physical, mental and personality traits are char-

acteristic of gifted children as a class and whatsort of

adult the typicalgifted child becomes” (Terman & Oden,

1951, p. 21). Europeans sometimescite William Stern’s

1916 publication Psychologische Begabungsforschung

und Begabungsdiagnose (Psychological research and

detection of the gifted) as having preceded the Terman

study and a better benchmark.
There were, of course, earlier studies about the

nature of “genius,” the training and exploits of Wun-
derkinder and other prodigies and the provisions
made for rapid learners and academic achievers (see
Chapters 10 and 25). The editor of a 1924 yearbook
of the National Society for the Study of Education
(NSSE) observedthat:

Lombroso’s Man ofgenius (1891), Galton’s English
men of science (1874), Galton’s Hereditary genius
(1869), Constable’s Poverty and hereditary genius
(1905), Cattell’s A statistical study of American men
of science (1906-1910) are characteristic studies that
have helped define the problem of the origin of
superior achievement, especially to raise the issue
as to the relative contribution of inherited consti-
tution and educational training in the production of
greatness (Whipple, 1924,p. 2).

The 1924 NSSE yearbooktitled The education of
gifted children contains an annotated bibliography
of 453 entries—mostly American although several
German citations are included. The sheer volume
provides clear evidence that there was considerable
interest in the nature and education of the gifted in the
early part of the century. The content of the articles
as reflected in the titles and annotations suggests
that many of the topics discussed or reported were
not unlike those one finds in more recent literature.
There werearticles on intelligence testing as a means
of identification, descriptions of “superior groups,”
comparisonsof “bright and dull pupils,” honorsplans,
studies of precocious and “super-normal” children,
outcomes of ability grouping, the nature of genius
and even a 1906 article by Terman titled “Genius
and stupidity”. (This was a report on his doctoral
dissertation which he finished in 1905. In June 1905
he received his doctoral diploma from the hands of
President Theodore Roosevelt.)

In his Editor’s Preface to the 1924 NSSE yearbook,
Whipple noted that the “Committee has not found
itself in agreement upon some fundamental principles
involved in the education of gifted children” (p. iv)
including the various means “for the selection of
gifted pupils or the administration of their training”
(p. 24). These same twoclasses of issues persist (see
Chapter2).



Themes and Issuesfrom Earlier Research

In 1960, in connection with legislation being considered
by the State of Illinois, Gallagher prepared a report
whose piiurpose was “to review and summarize all of
the inforrnation now available relating to the education
of gifted children” (p. 3). Gallagher summarized his
findings under the following headings: identification,
cultural background, intellectual patterns, academic
achievement, social popularity, emotional adjustment,
elementary programs and program evaluation. He con-
cluded that a clear generalization that can be drawn from
the review of research was that “special programming
for gifted children requires additional personnel and
services” |p. 131).

In 196: Monks published a review article entitled
Contributions to the study ofgiftedness in childhood and
adolescence. In this article a survey was made of the
then existing trends in the study of gifted children and
adolescen's. Six theoretical approaches were identified
and summarizedas follows: (1) clinical approach or the
theory of disharmony, (2) socio-cultural/psychosocial
approach,(3) psychoanalytical approach, (4) hereditary
theory, (5) theory of differentation and (6) theory of
harmony(after Terman’scorrelation of giftedness with
psycholog:cal and physical health). The samearticle
proposed a longitudinal study to develop an empirical
basis for t1e improvement of psychological educational
as well as instructional guidance of gifted students (see
Monks, 1592).
About 40 years before the 1963 Monks’ article there

already existed in the Netherlands scientific interest
in the gifted child. The contribution of the Dutch
psychologist Révész (Hungarian by origin, residing in
Amsterdain after 1921) about a musical prodigy in 1925
is well known. Other psychologists like Waterink and De
Groot contribute to the study of giftedness theoretically
and empicically. But at that time (1938, 1956) policy
makers were more interested in “equal opportunities
for all” and this meant for the children with handicaps.
Concern for the appropriate education of the gifted and
interest ir, theoretical conceptualizations of giftedness
have a lorg history in Europe but a minimal impact on
research and practice.

In a 1965 publication titled Research on the talented,
Goldberg compared “some recent research findings
with those from past research,” examined “the extent
to which current projects are seeking solutions to
perennial problems which have remained unsolved”
and reported on “efforts to study unchartered ground”
(p. 1). Go.dberg organized the review of research under
the following categories:

@ Social and personal characteristics: Are the personal
and social haracteristics attributed to gifted youngsters
of the past descriptive of the gifted youngsters of today?

@ Ident:.‘ication of the talented: How adequate are
the commonly used identification procedures? What
are some tiew directions in identification with respect
to intellecti1al factors? Motivational factors?
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@ Discrepancy between prediction and achievement:
Whatare the characteristics of underachievers? What
can schools doto reverse patterns of underachievement?

e Administrative provisions: Ability grouping, accel-
eration and other adaptive provisions.

® Guidance provisions: Whatare the special needs of
the gifted? Are the problemsfaced by gifted individuals
sufficiently different from those of average persons to
warrant special attention or new approaches?

@ Course content and method: How should the actual
course content and teaching method bedifferentiated for
gifted students?
Commenting on research on the gifted in terms of

what was known andwasnot known about programming
for the gifted and talented, Renzulli (1980) wrote:

In spite of vast amounts of research on every con-
ceivable aspect of the learning process, westill have
difficulty pinpointing the reasons for the remark-
able differences in learning efficiency and creativity
amongpersons with similar genetic backgrounds and
environmental experiences. We simply don’t know
what factors cause only a minuscule number of
Thomas Edisons or Langston Hugheses or Isadora
Duncansto emerge while millions with equal “equip-
ment” and educational advantages (or disadvantages)
never rise above mediocrity. Why do some people
who have not enjoyed the advantages of special
educational opportunities achieve eminence while
others who have gone through programs for the
gifted fade into obscurity? The answeris, we simply
don’t know (p.601).

Renzulli’s query raises a numberofrelated questions.
For example, do wereally know whetherthere are many
“persons with similar genetic backgrounds and environ-
mental experiences”or “millions with equal ‘equipment’
and educational advantages (or disadvantages)?” We
have not yet pinpointed the factors which result in talent
potential becoming talented performance, particularly
with respect to extremely rare giftedness.

There is, as yet, no comprehensive theory that
would explain what factors contribute to the emer-
gence of superior/outstanding/unusual performance in
a socially valuable area, let alone a variety of areas. In
part, Tannenbaum has observed, theory building and

research regarding the gifted has concentrated mostly
on whatis giftedness rather than what (and who) makes
giftedness.
McClelland et al. (1958) have suggested that one

major problem hasbeenthefocusofefforts on designing —
instruments to identify talent without an understanding
of the phenomenonitself. He conjectured that evenif an
instrument were constructed which inevitably identified
promising young persons, if we had “no idea as to
why or how it worked, or what the problem oftalent
developmentreally involved—in other words, if we had
no theory,” we would still not know what should be done
with the “gifted students” the instrumenthadidentified
(p. 24). McClelland argued that an orientation which
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useful one, then it can lead to favorable consequences

of many kinds, both for society and for individuals.

If the definition of giftedness is not useful, valuable

talents may be wasted,and less valuable ones fostered

and encouraged.It is thus important forall of us to

understand just what it is we, and others, mean by

the conceptof giftedness (pp. 3-4).

Many different decisions regarding identification,

education and counseling, for example, depend on

the often only implicit conception and definition

of giftedness. Therefore clarification of underlying

constructs is essential for both program and research

design.
Definitions, concepts and constructs which guide

research and educational planning are much more

diverse, much moreresearch and theory based and much

more influential on the planning and program decisions

being made for the identification and development of

talent. As the Year 2000 approaches, it would appear

that efforts to develop better theory and conceptions

of giftedness and talent in order to improve program

and practice will continue but the focus will no longer

be on devising a single, comprehensive conception or

construct of giftedness and talent. There is increasing

recognition that theory building and conceptualization

of the phenomena of giftedness have considerable
significance in determining what should be done to
bring talent potential to talent realization.

Identification of Talent Potential

The procedures and processes by which talent potential
is measured have changed dramatically since Terman
(1925) selected the 1528 subjects (857 boys and 671
girls) for his life-long longitudinal study: “The standard
set for inclusion in the group was 140 IQ for Binet-tested
subjects and 135 for high school subjects selected as the
basis of the Terman Group Test” (Terman & Oden,
1951, p. 22). High intelligence, as measured by an
individual or group test, became the basis for both
defining giftedness and identifying gifted individuals.

In Chapter 11, Sternberg has reviewed proceduresfor
identifying alternative approachesto assessing intellec-
tual potential, arguing that “’giftedness’ can be viewed
as quite broader than a high score on a conventional
intelligence test” and that “there can be different sorts
of tests within each metaphor, depending upon the
particular theory within the metaphor that generates
the test”.

Feldhusen and Jarwan submit that a sound identi-
fication system must deal with a number of issues:
“(1) the rationale and goals, (2) defining the target
population, (3) use of single or multiple criteria, (4)
types of test performance,(5) criteria for test selection
and (6) selection strategies (see Chapter 13).

Operational definitions and conceptions of giftedness

guide identification and program planning. As Renzulli
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(1982) has pointed out: “there are very few educators

whocling to a ‘straight IQ’ definition or purely academic

criteria for identifying giftedness. ‘Multiple talent’ and

‘multiple criteria’ are almost the bywordsof the present-

day interest in the gifted” (p. 723).

In the U.S.A., depending on the definition of gift-

edness or talent, multiple sources of information about

individual differences may include someorall of the

following:
e Evidence of general ability and/or multiple intelli-

gences including group andindividualintelligencetests.

e Evidence of scholastic achievement, including

standardized tests of achievement and teacher grades.

e Evidence from “creativity” measures, including

standardized tests of creativity, divergent thinking and

productive thinking.
@ Nomination by teachers on various kinds of rating

scales and checklists.
e@ Nomination by peers on various kinds of rating

scales, inventories, checklists.
© Nomination by parents on various kinds ofrating

scales, inventories, checklists.
e Evidence of productivity through products of indi-

viduals such as writings, compositions, sculpture, science
projects, reports and so on.

@ Evidence of noncognitive behaviors—for example,

work habits, task commitment, self-directedness, pride

in accomplishment and so on—oninventories, checklists

and ratingscales.
@ Autobiography and self-nominations.
@ Evidence from judgmentby experts in varioustalent

areas, such judgments based on student products and/or
performances, especially in areas such as dramatics,

graphic arts, music and so on (Passow, 1985a, p. 2049).
In addition to relying more on student performance

and products in the identification process, another
significant development involves the design of envi-
ronments or settings which provide opportunities for
a larger number of students to engage in a self-
identification process by participating in enrichment
activities which enable them to demonstrate their
capabilities and manifest their talent potential.

Identification procedures have been seriously criti-
cized for their failure to identify gifted in such popula-
tions as racial and ethnic minorities, the disadvantaged
and poor and those with limited language in their
land of residence. There are increasing numbers of
such students not only from a given country itself but
also displaced by political and/or economic hardship.
Increasing attention is being paid to procedures and
techniques which will enlarge the talent pool from these
seriously underrepresented populations.
Two examples of such efforts are The National

Research Center on the Gifted and Talented at the Uni-
versity of Georgia, U.S.A., which is developing methods
for identifying diverse populations andtraining teachers
to recognize such giftedness, and The Center for the
Study of Giftedness at the University of Nijmegen,

The Netherlands, where workis ongoing in identifying



and providing enrichment for both minority students
(primari)y Turkish and Morrocan) and disadvantaged
Dutch students.
As the Year 2000 approaches, it would appearthat

the multidimensions of giftedness and the concept of
multiple talents will prompt the design and employment
of much more authentic and complex identification
procedures;less reliance onsingletests, particularly tests
of intelligence; more design and dependence onself-
identification wherein individuals can demonstrate their
talent potential by their performances and products;
much more use of enrichment curricular opportunities
to provicle the basis for manifestation oftalent potential;
and incr¢ased efforts to identify talent potential among
the manyseriously underrepresented populations.

Gifted Education

Perhaps the fundamental question educators of the
gifted must deal with has always been and continues
to be: What kinds of education andsocialization oppor-
tunities aad experiences are neededto transform talent
potential into talented performance? (See Chapters 18
and 19).

Morethan three decadesago,pointing to the tendency
to believ2 that if only children with talent potential
could be identified then they could readily be provided
with appropriate experiences to nurture that talent,
McClelland (1958) observed:

Suppose we could locate that sleepy boyin the back
row,the potential poet; what would we do for him?
Would we offer him a liberal scholarship to one of
our better private schools? Would we “enrich” his
curric:lum with special readings in poetry, or in
the Greek classics? Or would we perhaps excuse
him from school altogether on the ground that he
would do better as a self-educated man? Or would
we supply him with a vocational counselor who would
help him find his real niche in life?. . . The plain fact
is that we do not know what we would do;we do not
know enough about what goes into the making of a
poet ... we still know far too little to be confident
about how to develop talented performance out of
talent }»otential (pp. 23-24).

While what goes into the making of a poet, a
scientist, 1 painter, a musician, an orator or any other
talent domain may not be known with the certainty
that specific actions will result in nurturing particular
giftedness, we do know that the absenceofcertain kinds
of experiences will impede or thwart the realization of
talent. For example, a strong case can be made that
the “potential poet” whose language is not cultivated
and enriclied, whose understanding of the beauty and
esthetics of language is not nurtured, who has not
experienc::d various genres of poetry, who has not
acquired ‘he connoisseurship that enables him/her to
distinguisti between “good and bad”poetry, whohas not
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had opportunities to produce poetry, who has not been
encouragedto play around with words and ideas and who
has not had opportunities to “do poetry”—1is notlikely
to transform his/herpotential into superior performance.
We do not know that the “potential poet” will emerge
but we are pretty certain that without these kinds of
experiences and learning opportunities, he/she is very
unlikely to becomea gifted poet. The same arguments
could be madefor other areas of giftedness ortalent.
Every area of specialized talent has a content and a

substance, its very special methodologies and processes,
its modesof problem definition and problem solving,its
ways of exercising creativity, innovation and originality.
A specialized curriculum for the gifted should activate
and motivate the commitment and the development of
the competencies and affective behaviors needed for
nurturing One’s special talent potential. For realizing
these purposes advocacy groupsplay an important role
(see Chapter 52).

Curricular Programs and Provisionsfor the Gifted

Educators planning for the gifted are concerned with
designing educational settings and learning engagements
that make available opportunities for students to acquire
the knowledge, insights, skills, understandings, motiva-
tion, interest, values and otherlearning that will enable
them to perform at levels of excellence that might be
described as “gifted” or “talented.” Not every potential
poet will emergeas a poetbutit is unlikely that potential
will be realized without appropriate experiences.It is the
nature of “appropriate experiences”thatis at issue.
For more than a century schools have provided

programsof various kinds aimed at nurturing the poten-
tial of gifted and talented children and youth. Practically
every aspect of the educational process—the goals and
objectives, curriculum content, instructional strategies,
teaching/learning resources, personnel resources and
evaluation and assessment programs—have been modi-
fied and adapted “to meet the needsofthe gifted”.
As the Marland Report (1971) put it, the gifted

“are children who require differentiated educational
programs and/or services beyond those normally pro-
vided by the regular school program in orderto realize
their contribution to self and society” (p. 2). The phrase
“beyond those normally provided by the regular school
program” implies that there is a curriculum which
may be accelerated (experienced at an earlier age,
in less time than is usual or at a more rapid pace),
enriched (experienced in greater depth and/or breadth),
or amplified (experienced beyond whatis provided for
other students, differing in nature or kind).

Programmingforthe gifted, i.e., the provision ofdif-
ferentiated curricula, raises a numberof issues such as:
Are there bodies of content and educational experiences
that are essential for talent development? Is there a
common body of curriculum content for all talent
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development? What kinds of specialized curricula are

neededto nurture diverse talents?

Are there education imperatives which are applicable

to all gifted—i.e., are there learnings whichare essential

for all gifted and talented, regardless of their specific

talent domain? Are there essential learnings that all

gifted must experience if they are to achieve maximum

self-realization andfulfil their potential? Positions taken

on these issues vary widely. Most curricular and instruc-

tional programsare based ona particular conception of

giftedness albeit in most instances this is only implicit

(see Chapters 19 and 21).
Thereis a general consensus on the need for special-

ized curricula aimed at nurturing the diverse special

areas of talent, providing learning engagements and

opportunities that enable the individualto identify and

develop the skills, knowledge, insights, understandings

and values needed to realize one’s area of specialized

talent potential. The specialized curriculum starts the

individual toward the development of his/her talent

potential by activating and motivating the acquisition

of and commitment to knowledge, skills and affective

behaviors that contribute to talented performance.

Notonly are there issues concerning the nature of such

specialized curricula but there are questions about the

appropriate balance between the differentiated basic or

general curriculum and the specialized curricula. Which

subjects, which disciplines, which learning opportu-

nities are appropriate at the early stages of talent

development and how do these change as the tal-

ent matures and comes closer to the behaviors of
a gifted adult performer? To what extent should the
individual be permitted or encouraged to focus his/her

learnings on a specific talent domain or to what extent
should he/she be required to engage in basic/general or
commonlearnings? Should the potential poet and the
exceptionally able mathematician have opportunities to
pursue more intensive study of creative writing or of
advanced mathematics “at the expense” of the general
or basic education? The issues are essentially questions
of what constitutes a sound and appropriate general
education which can serve as a foundationorbasefor the
developmentof specialized talents and what comprises
the specialized curricula.
A closely related issue of curricular balance is that

of acceleration vis-a-vis enrichment—when and how to
accelerate learning and when and howto enrich learning.
For many years, literature on gifted education posed
acceleration and enrichment as opposing concepts and
the controversystill rages among some advocatesof each

process (see Chapter 20). Passow (1985b) has argued

that acceleration “enables the student to deal with more

advanced concepts at higher cognitive levels and thus

represents an enriching experience” while providing

opportunities for more advanced study in the area

being accelerated or in another area or areas (p. 37).

On the other hand, by providing “learning experiences

that enable the student to probe more broadly or

more intensively” using advanced resources “enabling
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gifted individuals to attain higher levels of insight,

understanding, performance, or product development”,

enrichmentalso involves acceleration (p. 37).

Both acceleration and enrichment have qualitative as

well as quantitative dimensions which make it possible

for gifted individuals to pursue differential experi-

ences through a greater variety of opportunities and

engagements. Thus, the issue is now beginning to

be reformulated, not in terms of acceleration versus

enrichment, but rather as the question: Whenis it more

appropriate to alter the tempo or pace of instruction

and learning and when is it more appropriate to alter

the breadth or depth of experience and howshallthis be

accomplished?

During the past two decades, mainly in the U.S.A.,

there has been a proliferation of systems and models

for designing programs for the gifted and talented

(Fox, 1979; Maker, 1982; Renzulli, 1986). These models

may focus on organizing for instruction (1.e., admin-

istrative models) or “consist of principles that guide

the instructional process and give direction to the

content, thinking processes and outcomesof learning

experiences” (Renzulli, 1986). Maker (1982) observed

that these models differ in terms of the theoretical

assumptions made, “both regarding the nature of the

learner (for example, learning, motivation, intellectual

and emotional characteristics) and the nature or effec-

tiveness of certain teaching methods”(p. 2).
Some ideas of the diverse foci, nature and compre-

hensiveness of the models and systemsthat are currently

being implementedin the U.S.A. can be gathered from

the followinglisting:
@ SMPY’s model for teaching mathematically preco-

cious students.
® The Autonomous Learner Modelfor the gifted and

talented.
@ The Integrative Education Model.
@ The Learning Enrichment Service (LES): A partici-

patory modelfor gifted adolescents.
@ The Purdue Three-Stage Enrichment Model for

Gifted Education at the Elementary Level.
@ The Purdue Secondary Model for Gifted and

Talented Youth.
® The Grid: A model to construct differentiated

curricula for the gifted.
® The SOI System for Gifted Education.
@ The Enrichment Triad/Revolving Door Model:

A schoolwide plan for the development of creative
productivity.

@ The Secondary Triad Model.
@ Cultivating simultaneous student growth in both

multiple creative talents and knowledge.
® Talents unlimited: applying the multiple talent

approach in mainstream and gifted programs.
@ The Enrichment Matrix Model.
e Fostering effective independent learning through

individualized programming.

@ The Cognitive-Affective Interaction Model for

Enriching Gifted Programs.
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are taking heedof the conceptof differentiated curricula

which are “adequate and appropriate ... in the first

place”. Educational plannersare giving more thoughtful

attention to the creation of a community of learners, to

problems of sequence andarticulation over the school

years, to the devising opportunities for individual-

ized/independent study, to meaningful implementation

of the concepts of acceleration and enrichment and to

integrating curricular elements for the gifted with the

total curriculum.
Moreover, increasingly planners are beginning to

think in terms of curricula and learning experiences

which extend beyond the classroom and into the com-

munity, using a broad array of relevant resources, both

school and nonschool. Mentorships and apprenticeships,

for example, relate students with talent potential to

talented adults who provide learning opportunities and

serve as role models (see Chapter 42).
There is, as yet, no certainty regarding appropriate

and adequate curricula for the gifted but gradually
the “busy work” and “fun-and-games” approaches to
educating the gifted are being eliminated and there
is increasing understanding and congruence between
operating concepts of giftedness, goals and objectives
and the design of learning opportunities and learning
environments.

Extracurricular Programs and Experiences

Learning experiences outside school are often necessary
and in any case very useful for the development of
giftedness and talent, especially creative productivity.
Because such individual activities are self-regulated
learning processes, special interests are supported in
an optimal way. Community facilities and opportunities
for individualized leisure time activities are very impor-
tant not only for the development of domain-specific
competencies (e.g. see Chapters 22 and 23) butalso for
the enhancementof self-concept and task commitment.
Furthermore, leisure time activities offer chances for
many relationships between gifted peers, which are
important for the development of giftedness and talent.
Therefore extracurricular programs like after school
working groups, Saturday and summer programs or
academics, olympics, competitions, etc. (see Chapter
33), provide gifted adolescents with a great variety of
challenging experiencies (Feldhusen, 1991).

Such learning opportunities are especially supportive
for the development of gifted or talented girls and
women (see Chapter 40). Inasmuch as the risk of
limited sozialization experiences, e.g. in the field of
technology, is quite higher in gifted/talented girls than
in boys, balancing leisure time activities are necessary
for girls in such fields. An affiliated problem is the
lower participation quota in competitions of girls in
comparison with boys. Hence group competitions offer
useful supplementary learning experiencesforgirls.
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Community Agencies and Institutions

As schools come to understand more about the nature

of giftedness and its nurture, community agencies and

institutions are being recognized as another essential

elementin talent development. Kough (1958) has argued

that there are manyspecialized areas that schools can

expose students to but often they cannot provide the

expertise needed for developing potential to a high

level as well as nonschool group and that “many of the

educational functions which are directed by the schools

can be enhanced by communityactivites” (p. 378).

Research and experience support the idea that educa-

tion, socialization and enculturation take place in many

different settings and that many agencies andinstitu-

tions, besides the school, teach. A second important

idea is that there are personnel and material resources
in nonschool agencies which can enrich the learning
opportunities and thus challenge gifted and talented
students far beyond that which the school can do (see
Chapter 43).
Community agencies and institutions often have far

more appropriate, up-to-date andstate-of-the-art equip-
ment than those that the school can provide. Such
agencies and institutions are not only sources for much
needed materials and equipment but, equally if not
more importantly, they are the places where practising
specialists—scientists, artists, musicians, researchers,

artisans, technicians, media personnel, writers, gov-

ernmentleaders, other professionals and othercreative
and productive individuals—are available who can serve
as mentors, teachers and role models for young persons
with talent potential (see Chapter 42).

Increasingly, the human and material resources of
nonschool individuals and groups are being used to
extend educational opportunities and challenges for the
gifted and talented. These resources are now recognized
as not being simply enriching but, in many cases, they
are absolutely essential and critical in talent nurturing
efforts. A sound mentoring experience, for example,
can have a significant impact on both the cognitive and
affective growth of the child.

Administrative and Organizational Arrangements

Curricula may be implemented and learning opportu-
nities for the gifted may be provided in a variety of
settings. These settings can be in or out of school,
within regular classes, special classes or special schools,
part-timeorfull time, beginning at and available in every
grade level.

Special groups maybe organized onthe basisof abil-
ity, achievement, aptitude, interests or motivation and
may involve students or the entire school population.
Groups may meet for a few minutes a day or for
the entire school day. The groups may be organized
for a variety of purposes such as practice for debate
or academic bowls, for drama or chess. Groups may



include special classes or sections, special schools or
school-within-schools.

Despite the various kinds of grouping used in pro-
viding for the gifted, the general practice—usually
called ability grouping or tracking—has a long and
controversial history on philosophical, psychological,
sociologi:al and educational grounds (see Chapter 32).
Because ability grouping has been an issue and been
Studied for almost a century, there is a considerable
bodyof r2search available but the controversy is hardly
resolved. In the UnitedStates,ability grouping/tracking
has been linked to provisions for the gifted and, from
time to time, has been condemned as “elitist” and
“undemocratic”, hindering both equity and excellence.
Currently the U.S. pendulum is swinging away from
ability grouping and there seems to be a growing
emphasis on cooperative learning.
Some gifted programs do separate the gifted from

other stuclents but, except for full-time special classes or
special scliools, complete isolation is rare. Research has
indicated that, depending on the circumstances, there
are positive outcomes from the stimulation of gifted
students iteracting with each other and the competition
as well as the cooperation that occurs in those settings.
Grouping and tracking are organization procedures

intended to facilitate teaching and learning. What
appears ti) be emerging is a consensus that the issue
is not one of grouping versus no grouping but rather
one of wiat kinds of grouping—together with other
elements of curriculum and instruction—are needed
to foster optimum learning for all children, including
those beli: ved to have talent potential. A balance needs
to be attained between learning experiences optimally
engagedir with intellectual and creative peers and those
that are bi st experienced with a broad mix of learners.
A variety of special schools for the gifted and tal-

ented, schools which usually have selected admissions
and which provide distinctive domain specific learning
opportunities, are still rare. Examples of such schools
are the Bronx High School of Science (U.S.A.), The
Israel Acudemy of Arts and Science (Israel) and the
Yehudi Menuhin Music School (U.K.). In Europe there
are many secondary schools for Dance, Music and the
Fine Arts. In the United States there has been a growth
of residential Governer’s schools which select students
from entire states who are gifted in specific areas:
The North Carolina High School for Mathematics and
Science, The North Carolina School of Fine Arts, The
Louisiana School for Arts, Science and the Performing
Arts and The Illinois Math and Science Academy
exemplify such state supported selective special-purpose
schools.

Despite the attainments of such schools, as with other
forms of grouping, they continue to be controversial.
The basic argument advanced for their supportis that
they provide the kind of stimulating environment and
appropriat > personnel and material resources which are
not possible in any othersetting. The argumentagainst
such specii:1 schools is that they are elitist, undemocratic
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and use scarce resources needed by other less able
students. Although the issue of special schools has
never been resolved to the satisfaction of all because
of the deep philosophical andpolitical differences, to the
extent that the student bodyis inclusive of minorities and
disadvantaged gifted—i.e., the equity question is dealt
with, special schools and special programs appear to be
more acceptable.
As the Year 2000 approaches, it seems likely that

the many controversies surrounding various kinds of
administrative and organizational provisions will not be
resolved, essentially because they are part of the larger
issue of equity and excellence. Planners of programs for
the gifted will need to draw onresearch for support of
special provisions butuse these insights in the context of
planning rich opportunities for learning for all (see also
Chapter 31).

Socto-Emotional Development, Counseling and
Guidance

Superior performance is determined by the interaction
of many factors, cognitive, affective and social. The
social and emotional issues, including self-concept can
release or inhibit the full use of an individual’s abili-
ties (Tannenbaum, 1983; VanTassel-Baska, 1989). How
an individual functions cognitively is affected by and
affects the individual’s affective functioning—cognitive
and affective systems are congruent and interactive.
Tannenbaum arguesthat:

Ability alone cannotfacilitate great accomplish-
ment. It also requires a confluence of various
nonintellective factors such as ego strength, dedica-
tion to a chosenfield of productivity or performance,
willingness to sacrifice short-term satisfactions for the
sake of long-term accomplishment and manyothers.
Thesetraits are integral to the achieving personality
regardless of the areas in which the talent manifests
itself (p. 88).

Regardless of specific interests or degree of tal-
ent, Opportunities are needed to foster such qual-
ities as self-direction and independence, intellectual
and emotional self-reliance, self-set goals and a love
of learning, a desire to create and experiment with
ideas and things—all affective behaviors. Opportunities
are needed to cultivate what Brandwein (1955) called
persistence a willingness “to labor beyond a prescribed
time . . . to withstand discomfort .. . to face failure”
(p. 10)—and questing “A dissatisfaction with present
explanationsof aspects of reality” (p. 11).
As a group, gifted children tend to be more

highly motivated, often have a strong desire for
self-advancement and unusual emotional depth and
intensity; they tend to have higher self-concepts and
stronger ego strengths; are inclined to be greater
risk-takers; tend to be moresensitive to the expectations
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andfeelings of others; often express idealism and a sense

of justice earlier and tend to be more independent, more

forceful and more competitive.

Byvirtue of their being “different”, the gifted often

encounter socio-emotional problems which can become

serious ones. For example, sometimes, the gifted

child’s cognitive development far outstrips his/her

affective developmentand adults expect equally “mature

behavior”, creating problems by such expectations.

Adult uncertainty about the nature of giftedness

can result in their pressuring a child to conform

or behave in particular ways or in their avoiding

or ignoring recognition of unusual ability. Excesses

in either direction can contribute to socio-emotional

problems which require guidance and counseling.

Classroom curriculum andinstruction can be boring

and unchallenging or the classroom climate and school

environmentcan influence student behavior and learn-

ing, positively or negatively.
Allen and Fox (1979) have categorized the affec-

tive problems of gifted children as environmental,
interpersonal and intrapersonal. Environmental prob-
lems arise in a school setting where lack of a
sufficiently interesting or challenging curriculum leaves
the child felling bored, resentful, hostile or disengaged.

School problems arise when mediocrity is accepted,
excellence is not recognized or rewarded and superior
performance is denigrated or ignored. Interpersonal
problems stem from the gifted child being perceived
as “different” by peers, teachers and adults whose
consequent behavior may cause the gifted student to
reject or deny his/her potential in order to become
“more acceptable”. Interpersonal problems may also
arise when parents, teachers, counselors and other

adults have unrealistic expectations regarding the

gifted child’s performance and behavior. The gifted

child’s intrapersonal problemsare thoseof self-concept,

self-esteem and self-acceptance which can lead either to

the development of appropriate coping strategies or to

developing dysfunctional behavioral responses.

In addition to these three classes of problems, the

gifted child also faces problems of educational and

career choice—decisions regarding higher education and

professional pursuits stemming from their greater poten-

tial and higher achievements. All of these problems

or potential problems call for guidance and counseling

which meets the particular needsof gifted children.

The still new history of the counseling of gifted

students includes few publications (St Clair, 1989).

Some of them are aimed at teachers, others at the

students’ parents. Some publications also focus on the

personality of the individual looking for counseling.

Need for counseling arises directly from giftedness or

talent when, for example, there is an inappropriate

interaction between the gifted child and the environ-

ment. Often age-related distributions of counseling
needsspecific to the gifted/talented can be found: These
age-related problems are frequently confounded with
gender-related socialization effects (Webb, Meckstroth,
& Tolan, 1984; Feger & Prado, 1986; Monks, 1987;

Stapf, 1990; Colangelo, 1991).
According to other recent statistics (e.g., Prado &

Wieczerkowski, 1990; Keller, 1992) the following per-

centage frequencies of counseling problems—related to
a Germancounseling clientele (Geisler, 1991)—may be
illustrative of the most frequent counseling needs (see
Table 1). Keller (1992), whostatistically evaluated the
gifted clientele of another counseling center, found

 

 

TABLE1

Percentual Frequencies? of Counseling Needs Specific to the Gifted (cf. Heller, 1992b)

Boys: Girls:

1) Search for nurturance possibilities 43.7% 1) Search for nurturance possibilities 54.5%

2) Academic achievement problems 31.3% 2) Identification of giftedness 45.5%

3) Identification of giftedness 31,0% 3) Educational counseling 24.2%

4) Boredom at school 22.3% 4) Skipping a class 21.2%

5) Doctor’s recommendation problems 12.6% 5) Academic achievement problems 15.2%

6) Skipping a class 11.7% 6) Boredomatschool 12.1%

7) Behavior problems 11.7% 7)

|

Doctor’s recommendation 6.1%

8) Discrepancy betweenintellectual and 10.7% 8)

|

Descrepancy betweenintellectual and 6.1%

social development social development

9) Educational counseling 8.7% 9) Psychological problems 6.1%

10) Concentration problems 4.9% 10) Discrepancy betweenintellectual and 3.1%

motivational development
 

aMultiple listings possible
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Creativity

In the lexicon of gifted education, the term creativity
looms large (see Chapter 30). For some researchers,
creativity is a basic componentof giftedness, a charac-
teristic or trait to be assessed in the processof identifying
and selecting gifted and talented students. Some writers
use the term as synonymouswith giftedness. For others,
creativity is a trait to be nurturedif talent potential is to
become talented performance. Some researchers write
of creative scientists, creative mathematiciansor creative
artists, for example. Others use the term creativity as
synonymous with productive thinking, divergent think-
ing, critical thinking and even problem solving and view
it as a quality to be stimulated and nurtured.

Clark (1992) suggests that “creativity involves the
synthesis of all functioning and still more. It includes
a spark from another dimension”(p. 49). To Clark,

Creativity is more than intelligence and results
from the synthesis of all of our brain’s functions,
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the knowing that is processed internally and that
which comesto us from outside our system. At least
four areas of creativity are being studied: creativity as
rational thought, as unique products, as high levels
of mental health and as intuitive spark. We must
understand all these areas if we are to understand
creativity, for it is the integration ofall these abilities
that allows us to create. Creativity is a holistic concept
(p. 68).

A numberof theories of the nature of creativity have
been advanced—e.g., psychoanalytic, humanistic, per-
sonal attribute, developmental stage and right andleft
brain, to cite a few (Tannenbaum,1983). These theories
attempt to explain the nature of creativity—some in
terms of creative processes or abilities, others in terms
of creative potential.

Research on creativity has focused on understanding
its nature and functioning, on proceduresfor assessingits
nature and on waysof stimulating or nurturing it. Each
focus has raised a numberof issues. One perennial issue
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variant of the discrepancy between actual attainment

and expected attainment. Tannenbaum (1983) observes

that “studies of underachievement show variations not

only in symptomsbutin etiology as well”(p. 224).

Explanations of the nature and causes of under-

achievementvary considerably. They include what Raph

et al. (1966) called “phenomenological factors related to

the underachiever’s self-concept, self-ideal, motivation

and adult models” (p. 181) as well as a variety of

home and family factors such as parental pressures,

expectations and attitudes as well as homeclimate and

support (Butler-Por, 1987). Other researchers focus on

school programs and classroom conditions as well as

personality characteristics (Rimm, 1986; Supplee, 1990;

Whitmore, 1980).
As the Year 2000 approaches, the seriousness of

the phenomenon of underachievement andits effects

on individuals and society are being recognized and
better understood. Because the probable causes of
underachievementare so diverse, the intervention stra-

tegies proposed for reversing it are diverse as well.
Suggested strategies include: changing the classroom
climate to affect “the teacher’s values, expectations,

educational aims and herability to establish accepting
and supportive relationships between her and the chil-
dren among the class members” (Butler-Por, p. 103);
“systematic curriculum work in basic subjects” together
with “stimulating curricula experiences” and curricu-
lum enrichment (Butler-Por, pp. 108-109); focused
counseling and guidance; and mentors and role models
from the community and school.

Underrepresented Populations—Gifted Minority and
Disadvantaged

Over the years, the under-representation of minority
groups in programsfor the gifted and in variousfields
of specialized talents has been a real concern for
educators and society at large all over the world (see
Chapter 39). The minority groups which have been of
particular concern in the United States, include African
Americans, Hispanic, Native Americans, Asian Amer-
icans and the disadvantaged—i.e., children wholive in
poverty. Some four decades ago, the Conservation of
Human Resources Project observed:

Superior performancein any society is limited by
the number of individuals with a high order of
intelligence but in our society the number of such
individuals could be substantially increased through
improving the opportunities for membersof the lower
socioeconomic classes to become interested in and
acquiring a good education (Bray, 1954, p. 51).

Research has not contradicted the belief that talent
potential is actually equally distributed across lines of
race, class and socioeconomicstatus.

Asstudies have shown, it is not simply a question of
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becoming “interested and acquiring a good edcuation”

but rather one of removing a variety of barriers to iden-

tifying and nurturing disadvantaged and minority gifted.

Passow (1986) identified these barriers as includirg, but

not limited to the following:
@ Attitudes and expectations of educators whooften

do not believe there is giftedness in culturally different

populations.
® Over-reliance on intelligence tests as the prime

criterion for identification.
e A rigid learning environment and an inflexible

curriculum whichfail to take into accountthe individual

needs andlearning styles of these populations.
e Failure to provide the necessary general education,

basic skills foundation and learning-how-to-learn skills
which are required for the further development of
specialized talents.

@ Failure of the schools to understand the significance
of a mother tongue other than English, denigrating
language habits and speech patterns and failing to
provide bilingual education where needed.

e Failure to create a learning environment and a
climate for learning in which attention is given to
both the affective and cognitive elements or talent
development.

@ Failure to select, assign and provide appropriate
inservice education to teachers, counselors, admin-

istrators and other educators who must create the
conditions for learning and who, by serving as the
gatekeepers for programs and services are critical in
talent development.

@ Failure to help culturally different students enhance
their self-esteem and recognize that systematic and long-
term discrimination contributes to lowerself-perceptions
(pp. 152-155).

In countries around the world, there have been
numerous programs aimed at increasing the partici-
pation of minority and disadvantaged populations in
talent identification and taleat development programs.
These are generally focused on the perceived barri-
ers and are aimed at using more appropriate multi-
ple techniques and procedures in the identification
processes, designing curricula and instructional stra-
tegies accelerating and enriching educational opportu-
nities for underrepresented groups, providing appropri-
ate counseling and other affective supports, rendering
guidance to families and building support, involving
community personnel as a way of extending resources
and enlarging learning opportunities, developing cul-
turally pluralistic, multicultural programs, creating a
“climate for excellence” in the school and community.
Several countries have extended the school day and the
schoolyearin order to provide enrichment experiences.

In the United States, the Jacob K. Javits Gifted and

Talented Students Education Grants Program provides
financial support to help build a nationwide capability
in meeting the special education needs of gifted and
talented students in elementary and secondary schools.
Since its passage in 1988, at least half of the appropria-
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articles and some 70 books on personality, intelligence, behavioral genetics, behavior therapy, and social

attitudes. Address: Professor Emeritus Hans J. Eysenck, University of London,Institute of Psychiatry,

DeCrespigny Park, Denmark Hill, London, SE5 8AF, U.K.

John F. Feldhusen, Ph.D., is the Robert B. Kane Distinguished Professor of Education at Purdue

University, West Lafayette, Indiana, U.S.A. He is also Director of the Purdue Gifted Education

Resource Institute. He has published widely in the field of gifted education, especially in the area

of identification and selection practices. He is the chief Editor of Excellence in educating the gifted

and a contributor to Comprehensive curriculum for gifted learners, edited by Joyce VanTassel-Baska.

Address: Professor John Feldhusen, Purdue University, Gifted Education Resource Institute, South

Campus Courts, Building G, West Lafayette, Indiana 47907-1446, U.S.A.

David Henry Feldman, Ph.D., is Professor of Developmental Psychology and Director of the Develop-

mental Science Group in the Eliot-Pearson Department of Child Study at Tufts University. He has

served on the faculties of Yale University, the University of Minnesota, and (as a Fulbright Scholar) of

Tel Aviv University. Author of more than 100 publications, Feldman was named Distinguished Scholar

of the Year 1988 by the National Association for Gifted Children. Address: Professor David Henry

Feldman, Eliot-Pearson Department of Child Study, Tufts University, Medford, MA 02155, U.S.A.

Chengde Feng is Associate Professor and a faculty member of the Oklahoma School for Mathematics

and Science, Oklahoma City, U.S.A. He was Director of Study of Mathematically Precocious Youth,

Tiianjin, P.R. China; the Senior Coach of the China Mathematics Association Olympiad Committee; and

a Visiting Scholar at the Study of Mathematically Precocious Youth (SMPY), Johns Hopkins University

until 1991. He is now a mathematics instructor at Oklahoma School of Science and Mathematics,

Oklahoma City, U.S.A. His research is on identifying and nurturing mathematically precocious

youth, and on secondary mathematics education. He has been actively involved in organizing special,

supplementary, accelerative mathematics courses for mathematically talented students, and in preparing

them for a wide variety of mathematics competitions, including the International Mathematical Olympiad

(IMO), since 1978. Address: Professor Chengde Feng, OklahomaSchoolof Science and Mathematics,

Department of Mathematics, 1141 North Lincoln Boulevard, Oklahoma City, OK 73104, U.S.A.
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Léonard J. Goguen, Ph.D., is Professor and current Chair of the Department of Educational Psychology

at the Université de Moncton in New Brunswick, Canada. Heis a researcher on the educationalrights of

exceptional children as wellas teaching and parenting children and youth qualified as behavior problems

or gifted. He is coeditor of Special education across Canada, and coauthor of Educational rights of

exceptional children in Canada. Address: Professor Léonard J. Goguen, Department of Educational

Psychology, Faculté des Sciences de Education, Université de Moncton, Moncton, N.B., E1A 3E9,

Canada.

Ban Eng Gohis Program Deputy Director of the Gifted Education Unit in the Ministry of Education,

Singapore. She is currently working on her Ph.D. in educational psychology at Purdue University. Her

research interests are in cross cultural studies on personality and gender differences in gifted and

nongifted children; family influences on cognitive functioning, creativity, and affective and emotional

needs of the gifted. Address: Ms Ban Eng Goh, Program Deputy Director, Gifted Education Unit,

Ministry of Education, EnvironmentBuilding, 40 Scotts Road, Singapore 0922, Republic of Singapore.

David Goldstein is Executive Director of the Duke University Talent Identification Program (TIP) and

Research Professor of Psychology at Duke University, Durham, North Carolina. He obtained his Ph.D.

in Psychology from Syracuse University in 1974 and subsequently served as an Associate Professor of

Psychology at Temple University (Philadelphia, PA) and a Visiting Professor of Psychology at the

University of California, Berkeley. Goldstein’s research interests and publications have focused on

individual differences in cognitive development, with a special emphasis on the learning disabled as

well as the academically talented. He is currently the President of the American Association for Gifted

Children (AAGC)as well as the Editor of the AAGC Newsletter. Address: Professor David Goldstein,

Talent Identification Program, Duke University, 1121 W. Main St., Suite 100, Durham, NC 27701,

U.S.A.

Miraca U. M. Gross coordinates undergraduate and postgraduate programsin gifted education at the

University of New South Wales in Sydney, Australia. She holds M.S.E. and Ph.D. degrees in gifted

education from Purdue University, U.S.A. She has 22 years experience as a teacher and school

administrator, including 12 years as a specialist teacher of the gifted. In 1987 her longitudinal research

on Australian children of IO 160+ won the Hollingworth Award, and in 1988 and 1990 she was awarded

MensaInternational Education and Research Foundation Awards for her research on the psychosocial

developmentofintellectually gifted children. Her book Exceptionally gifted children was published by

Routledge in 1993. Address: Dr Miraca U. M. Gross, Senior Lecturer in Gifted Education, University

of New South Wales, P.O. Box 1, Kensington, New South Wales 2033, Australia.

Ernst A. Hany is Assistant Professor at the Institute of Educational Psychology at the University of

Munich, Germany. Hereceived his degree in psychology in 1984 and his Ph.D. in 1987, under the

supervision of Professor Kurt A. Heller (with a thesis on identification of gifted children), both at the

University of Munich. Together with Kurt Heller, he is involved in many large-scale research projects

on giftedness and creativity, and together they organized the Third ECHA Conference in Munich

(October, 1992). His scientific interests and publications cover cognitive processes of thinking and

learning, expert system technologyin identification of the gifted, evaluation of programsforthe gifted,

and leisure experiences as a backgroundtocreative thought. Heis currently completing his post-doctoral

(Habilitation) thesis on diagnostic reasoningin complex systems. Address: Dr Ernst A. Hany, University

of Munich, Institute of Educational Psychology, Leopoldstr. 13, 80802 Miinchen, Germany.

Kurt A. Heller is Professor of Psychology and Director of the Institute of Educational Psychology at

the University of Munich. He received degrees in education, special education, and psychology, and
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his Ph.D. at the University of Heidelberg. After teaching postsin high and special educational schools(for the cleaf and speech disordered) and a post as Professorin Psychology for Special Education at theTeachers College/University of Heidelberg, he became a Professor of Psychology at the Universitiesin Bonn (1971-1975) and Cologne (1976-1981) before he was called to the University of Munich.Heller is a Fellow of the IAAP, ISSBD, Humboldt Society, and German Society of Psychology (GSP),and coeclitor of the GSP-journal Psychology in Education and Instruction and the monographseriesEducational Psychology. He has published over 200 books, psychological tests, chapters, and articlesin the field of psychology and (special) education. In the last decade his major research area washigh ability. For that he has received over 4 million marks in foundation and governmentgrants.He initiated and conducted the Munich Longitudinal Study of Giftedness and other projects, e.g., onmetacogniition, technical creativity including cross-cultural perspectives, or gifted counseling. Currentlyhe is involved in several evaluation studies related to state-wide enrichment and acceleration programs,and someinternational cooperative studies (with China, Korea and Russia). Address: Professor KurtHeller, University of Munich, Department of Psychology, Leopoldstr. 13, 80802 Miinchen, Germany.

Fathi A. Jarwan is employed in the Queen Noor Foundation in Amman, Jordan, where he is
working with the team developing the Jubilee School for the Gifted. Jarwan directed a study of
identification-selection practices in residential schools for able youth in the United States. He received
his Ph.D. from Purdue University with Professor John Feldhusen as his advisor. Address: Dr Fathi A.
Jarwan, Noor Alhussein Foundation, P.O. Box 926687, Amman, Jordan.

Eric D. Jones, Ed.D., is Associate Professor and Coordinator of Graduate Programs in Special
Education Programs at Bowling Green State University. He teaches courses in behavior analysis
and curriculum development. He has written several chapters and articles and presented many papers
on curriculum design, behavioral assessment and program evaluation and the acceleration of gifted
students. 4ddress: Professor Eric D. Jones, Bowling Green State University, Department of Special
Education, Bowling Green, OH 43403, U.S.A.

Lannie S. Kanevsky received her B.A. in Psychology and Kinesiology from the University of British
Columbia, her M.A. in Special Education, and her M.Phil. and Ph.D. from Columbia University,
Teachers College, in 1988 under the supervision of Professor Abraham J. Tannenbaum. She also
taught elementary school and in gifted programs, and coordinated such programs in Vancouver,
San Diego, and New York. From 1988-1991 she was on the Faculty at McGill University, and she
is now Assistant Professor of Education at Simon Fraser University in Burnaby, British Columbia.
Her applicd interests include assisting teachers with gifted children in regular classrooms and the
development of metacognitive awareness andskills in all students. Her research addresses the dynamic
assessmentof differences in learning ability and the flexible use of knowledge. Illustrative publications
include “Pursuing Qualitative Differences in the Flexible Use of a Problem-Solving Strategy by Young
Children” (Journal for the Education of the Gifted, 13, 1990, pp. 115-140) and “The Learning Game”in
A. J. Tannenbaum andP. Klein’s To be young andgifted (Ablex, 1993). Address: Dr Lannie Kanevsky,
Simon Fraser University, Faculty of Education, Burnaby, British Columbia, V5A 1S6, Canada.

Gerhard Lehwald, Ph.D., studied education at Berlin’s Humboldt University and afterwards worked as
a teacher. From 1968 to 1973 he studied psychology at the University of Leipzig, receiving his Ph.D.
in 1977 with a dissertation on diagnostic aspects of a differential learning psychology. He obtained the
Habilitation in 1983. He is now Professor of Psychology in Leipzig, where he directs many projects
concerned with cognitive and motivational developmentofgifted individuals; curlosity and exploratory
activity; learning in different environments. Address: Professor Gerhard Lehwald,Institute for the Study
of Human Environment, Bernhardt-Goring Str. 152, 04277 Leipzig, Germany.
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David Lubinski is Assistant Professor of Psychology at IowaState University, where he codirects the

Study of Mathematically Precocious Youth (SMPY). He received his B.A. and Ph.D. degrees in

psychology from the University of Minnesota and, subsequently, completed a two-year postdoctoral

training program in quantitative methods in the department of psychology at the University of Illinois.

Lubinski’s research interests involve assessing individual differences in human behavior, broadly defined;

and he is especially interested in identifying different kinds of intellectual giftedness in young adults

(e.g., the mathematical, spatial, and verbal talented) and finding optimal ways to enhance their

educational and vocational development. He has received two MENSA awardsfor research excellence.

Address: Dr David Lubinski, Iowa State University, Departmentof Psychology, Ames, IA 50011-3180,

U.S.A.

Judy L. Lupart, Ph.D., holds a joint appointment as Associate Professor of Educational Psychology

and Director of the Centre for Gifted Education at The University of Calgary. Long-term teaching

and research interests include special education, assessment and cognition and learning in general,

and giftedness and learning disability in particular. Current research focus is on the identification and

assessment of “at risk” gifted learners. Address: Professor Judy Lupart, The University of Calgary,

Center of the Gifted Education, 2500 University of Calgary, Calgary, Alberta, T2N 1N4, Canada.

Norah Maier, Ph.D., B.A., M.A., is Director of Academic Development, Faculty of Education, and

Memberof the Academic Board at the University of Toronto. She combines field-based experience

with theoretic investigations into teacher education in the field of the development of humantalent.

Among her publications as author and editor she produced Teaching the gifted: Challenging the

average, 1980. A pioneer in the teaching of thinking she is noted internationally for creative

thinking seminars to educational institutions, corporations, government agencies. Founding member

and President (1989-1993) of the World Council for Gifted and Talented Children (WCGT). Director of

the 10th World Conference of the WCGTin Toronto, August 1993. Address: Dr Norah Maier, President

of WCGT,University of Toronto, Faculty of Education, 371 BloorStreet West, Toronto, Ontario M5S

~ 2R7, Canada.

Netta Maoz is the Deputy Director of the Youth Activities Section of the WeizmannInstitute of Science

in Israel. She is active in many extracurricular science education programsfor gifted children and science

enthusiast—at the Institute and elsewhere—in which all the teachers are active scientists. She gained

her Ph.D. in Organic Chemistry at the Technion in Haifa and worked in chemistry research at the

WeizmannInstitute for Science for several years before joining the Youth Activities Section. Address:

Dr Netta Maoz, Deputy Director, Youth Activities Section at the Weizmann Institute for Science,

Rehovot 76100, Israel.

Gail Martino is a graduate student in the Department of Psychology at Boston College, U.S.A. Address:

Ms Gail Martino, Boston College, Department of Psychology, Chestnut Hill, MA 02167, U.S.A.

Yuri P. Masharov, Ph.D., is Head of the Department for Design of Infrastructure for Intellectual

Activities at the Siberian Branch of the Russian Open University, Novosibirsk, Russia. He graduated

from Novosibirsk University in 1992, and received his Ph.D.in artificial intelligence and pattern

recognition from the Institute of Mathematics of the Siberian Division of the Russian Academy of

Sciences. He came through the Novosibirsk system for selecting and training of gifted children and is

an expert in the area of development and managing of humanresources. He works with gifted persons

in Russia and is author and headofthe large-scale project aimedat the socialization of Russian talents.

He authored

a

series of papers andarticles on the role of talents in the development of various regions

and humancivilization as a whole. Masharov is a member of the World Council for Working with
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Gifted, and President of joint stock company “Experimental social-scientific complex”. Address: Dr
Yuri P. Masharov, Creative Union “Luchik”, PO Box 91, 630090 Novosibirsk, Russia

Emanuel J. Mason received his B.S. in 1965 (Psychology) at the City College of New York, M.Ed.
in 1969 (School Psychology, Educational Research), and his Ed.D. in 1972 at the Temple University,
Philadelphia, U.S.A. Mason was School Psychologist and Chairman of the Child Study Team,
Edgewater Township Public Schools, Edgewater Park, NJ, from 1969 to 1972. In 1972 he became
an Assistant, then an Associate and finally became Full Professor, and in 1989 Chairperson at the
University of Kentucky, Department of Educational and Counseling Psychology, Lexington, U.S.A.
He coauthored three books on educational research, one book on computers in schools, seven coedited
conference proceedings and monographs, and over 100 other scholarly worksincluding refereed journal
articles, book chapters, research reports, papers presented at professional meetings, book reviews and
nonrefereed articles, workshops, etc. Most writings deal with educational and behavioral research
methods, psychology applied in school settings, and cognitive approaches to gifted identification and
developrnent. Address: Professor Emanuel J. Mason, University of Kentucky, College of Education,
Fducaticnal Psychology, 245 Dickey Hall, Lexington, KY 40506-0017, U.S.A.

Franz J. Monks received the Ph.D. degree from the University of Bonn, Germany,in 1966. Professor
Monks joined the Department of Developmental Psychology at the University of Nijmegen, The
Netherlands, in 1967. In 1988 he was awarded a professorship on a newly established chair at the
Universiry of Nijmegen The developmentof the gifted child, and also becamedirector of the newly
founded Center for the Study of Giftedness (CSG) at the same University. He has published and
edited many books and numerousarticles in professional journals (Dutch, English, and German) on
developmental psychology andgifted education. In 1963 he wrote a review article entitled “Contributions
to the study of giftedness in childhood and adolescence” published in Archiv fiir die gesamte Psychologie
115, 362.-382. Since the early 1980s he has focused his research and teaching more and moreon the
development and education of the gifted individual. In October 1992 Monks waselected President of
the Eurepean Council for High Ability (ECHA). Address: Professor Franz J. Monks, Center for the
Study of Giftedness, University of Nijmegen, PO Box 9104, 6500 Nijmegen, The Netherlands.

Martha J. Morelock, M.A., is a doctoral candidate working with the Developmental Science Group
in the Eliot-Pearson Department of Child Study, Tufts University. She serves on the Advisory Board
for the Hollingworth Center for Highly Gifted Children and is a Contributing Editor for the Roeper
Review. Her publications have focused on extreme giftedness and the phenomenological realities of
gifted individuals. Address: Martha J. Morelock, Eliot-Pearson Department of Child Study, Tufts
University, Medford, MA 02155, U.S.A.

Adriano Pagnin graduated with a Philosophy Ph.D. In 1972 he became Assistant and 1983 Associate
Professor of Developmental Psychology at the University of Pavia, Italy. He also teaches social
psychology and developmental psychology in postgraduate schools of psychology and in neuropsychiatry.
He has published more than 50 articles and some books, mainly in the areas of adolescent psychology,
attitude formation, and creativity (see Vol. II pensiero creativo, La NuovaItalia, Firenze 1974;II gludizio
morale nzll’adolescenza, F. Angeli, Milano, 1983). Now heis working in the areas of moral andlogical
thinking in adolescence, attitude change, and moral developmentin the gifted with Ornella Andreani.
Hehaspublishedarticles and chapters in international journals and bookson this topic. Another topic
of research is social representation of war (about which he hasjust edited a volume, Pensare la pace, F.
Angeli, Milano, 1992). Address: Professor Adriano Pagnin,Istituto di Psicologia dell’Universita, p.zza
Botta, 6 -Palazzo S. Felice, 27100 Pavia, Italy.
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A. Harry Passow, Ph.D., is the Jacob H. Schiff Professor Emeritus of Education at Teachers College,

Columbia University. He began and directed the Talented Youth Project at Teachers College from

1954-1966. He has done considerable research on the gifted and written numerous books and articles

including: The gifted and the talented: Their education and development and Gifted young in science:

Promiseto potential (with P. F. Brandwein). Passow is an exPresident of the World Council for Gifted

and Talented Children, (1987-1992). He has lectured, consulted and worked on developing giftedness

and talent worldwide. Address: Professor A. Harry Passow, Teachers College, Columbia University,

New York, NY 10027, U.S.A.

Christoph Perleth received his degree in school psychology in 1985 and his Ph.D. in 1992, under the

supervision of Professor Kurt A. Heller (with a thesis on metamemory) at the same University. He

teaches and researches as an Assistant Professor at the University of Munich. He has been engaged

with Kurt Heller in the Munich Longitudinal Study of Giftedness. Besides giftedness research, his

major fields of interests are development of andinterrelations between cognitive abilities, cognitive

strategies, knowledge, metacognition, motivation, and achievementin children of all ability levels, but

also psychological diagnostics and research methods. His activities in these fields are documented in a

numberof publications. Address: Dr Christoph Perleth, University of Munich, Institute of Educational

Psychology, Leopoldstr. 13, 80802 Miinchen, Germany.

Robert Plomin is Distinguished Professor andDirector of the Center for Developmental and Health

Genetics in the College of Health and Human Development at Pennsylvania State University. After

receiving his Ph.D. in psychology from the University of Texas, Austin, in 1974, he movedto the

University of Colorado and, in 1986, to Pennsylvania State University. His research interests have

focused on the application of genetic research strategies to the investigation of behavioral development.
He is exPresident of the International Behavior Genetics Association and American Psychological
Association Distinguished Scientist Lecturer for 1993. Address: Professor Robert Plomin, Center
for Developmental and Health Genetics, S-211 Henderson Building, College of Health and Human
Development, Pennsylvania State University, University Park, PA 16802, U.S.A.

Tania M. Prado, Dipl. Psych., is research assistant and lecturer at the University of Hamburg,
Department of Developmental and Educational Psychology. Her research interests include diagnosis

of high ability, in particular cognitive abilities, and development and evaluation of counseling strategies
for the gifted. Results of her work are documented in a number of publications. In addition she is a
board memberof the Counseling Centre for the Gifted at the University of Hamburg, which is supported
by the William Stern Society for Research on Giftedness. Address: Ms Tania M. Prado, Dipl. Psych.,
Counseling Centre for the Gifted, Department of Psychology II, University of Hamburg, Von-Melle
Park 5, 20146 Hamburg, Germany.

Michael C. Pyryt, Ph.D., is an Assistant Professor of Educational Psychology and Coordinator of

Field-Based Research, Program Evaluation and Development of the Centre for Gifted Education at
The University of Calgary in Canada. His research involves the application of multivariate techniques
(discriminant analysis, factor analysis, path analysis, and multivariate analysis of variance) to topics in
gifted education such as the identification of gifted, factors predicting success in the Terman Study,
self-concept differences betweenintellectually gifted and average-ability adolescents and developmental

differences in the learning styles of gifted students. Address: Dr Michael Pyryt, Centre for Gifted

Education, The University of Calgary, 2500 University Drive N.W., Calgary, Alberta, Canada.

Nancy M. Robinson, Ph.D., a developmental and child-clinical psychologist, is Director of the Halbert

Robinson Center for the Study of Capable Youth. She graduated from Stanford University in 1958,
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and has served on the faculties of the University of North Carolina (1959-1969) and the University
of Washington (since 1969). Previously known for her work in mental retardation, her current interests
are precocity in language and mathematics, and family relationships of gifted children. Address:
Professor Nancy M. Robinson, Halbert Robinson Center for the Study of Capable Youth, University
of Washington, NI-20, Seattle, WA 98195, U.S.A.

Karen B. Rogers, Ph.D., is Assistant Professor of Gifted Studies in the Gifted and Special Education
Program of the Graduate School of Education, Professional Psychology, and Social Work at the
University of St Thomas in St Paul, Minnesota. She has published widely on research-supported
programpractices for gifted learners, research synthesis, curriculum systems, and arts education. She
was named “Early Scholar of the Year 1992” by the National Association for Gifted Children. Address:
Dr Karen Rogers, University of St.Thomas, Graduate School of Education, 2115 Summit Avenue,St.
Paul, Minnesota 55105, U.S.A.

Cheryl ¥!. Sanders is an Instructor of Psychology at the University of Colorado (Boulder). Address:
Ms Cheryl E. Sanders, Instructor of Psychology, University of Colorado, Department of Psychology,
Boulder. CO 80304, U.S.A.

Wolfgang Schneider received his diploma in psychology in 1975 and his Ph.D. in 1979, both under the
supervision of Professor Franz E. Weinert at the University of Heidelberg. After a visiting fellowship
at the department of psychology, Stanford University, in 1981 and 1982, he joined Professor Franz E.
Weinert and his research group at the Max Planck Institute for Psychological Research in Munich,
working as a Senior Scientist (until 1989) and an Associate Research Professor in the developmental
psychology research unit. He has been a full Professor of Psychology at the University of Wurzburg
since 1991. Schneider’s research interests include topics like memory development, metacognition,
knowlede acquisition, and the early prediction of reading and spelling. He has published several
books and about 100 articles on these issues. Address: Professor Wolfgang Schneider, University of
Wurzburg, Department of Psychology, Wittelsbacherplatz 1, 97074 Wurzburg, Germany.

Andrzej Sekowski, Ph.D., is an Associate Professor in the Department of Psychology at both The Maria
Curie-Sklodowska University and The Catholic University in Lublin, Poland. Hespecializesin the areas
of psychology concerning gifted people and rehabilitation. Since 1990 he has been a member of The
General Committee of the European Council for High Ability. He has conducted research in Poland,
the United States, Germany, and the Netherlands. He has published two books, and his articles have
appearecin several majorscientific journals. As a fellow of the Alexander von Humboldt Foundation,
he is currently a Visiting Professor in the Department of Educational Psychology at the University of
Munich (until 31 March 1994 c/o Prof. K. A. Heller, Munich). Address: Dr Andrzej Sekowski, Maria
Curie-Sklodowska University, Department of Psychology, 20-050 Lublin, Poland.

Bruce M. Shore received his B.Sc. with concentrations in Mathematics and Psychology, Teaching
Diploma in Mathematics and Science, and M.A. in Education from McGill University in the 1960s.
After teaching secondary school mathematics, he received his Ph.D. from the University of Calgary
in 1971, under the supervision of Professor Philip E. Vernon, formerly of the University of London.
He joined the faculty at McGill University in 1971, where heis currently Professor of Education, Chair
of the Department of Educational and Counseling Psychology, and Director of the McGill Giftedness
Centre. is research is on thinking processes underlying high performance in mathematical andscientific
thinking. on school experiences (e.g., research and inquiry) which enhance the development of such
thinking. He is also interested in the quality of the general knowledge base underlying practices
in gifted education and the interface between gifted and general education. Illustrative publications
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include: Recommended practices in gifted education, with Dewey Cornell, Ann Robinson, and Virgil

Ward (Teachers College Press, New York, 1991), and “Metacognition and flexibility as a part of a

redefinition of high ability” in F.D. Horrowitz and R.C. Friedman’s The gifted and talented: Theories

and reviews (Washington, American Psychological Association, 1993). Address: Professor Bruce M.

Shore, McGill University, Faculty of Education, 3700 McTavish Street, Montreal, Quebec, H3A 1Y2,

Canada.

Linda Kreger Silverman, Ph.D., is a licensed psychologist and Director of the Gifted Child Development

Center and the Institute for the Study of Advanced Development, in Denver, Colorado. Editor of two

journals: Advanced Development and Understanding Our Gifted, she has edited the new textbook,

Counseling the gifted andtalented (Love, 1993). For nine years she served on the faculty of the University

of Denver. Address: Dr Linda Kreger Silverman, Director, Gifted Child Development Center, 777 Pearl

Street, Denver, CO 80203, U.S.A.

Dorothy A. Sisk, Ph.D., has been intensely involved with the education of gifted and talented children.

She has been the coordinator of teacher training programs for gifted and talented students at the

University of Southern Florida and former Director of the Office of Gifted and Talented, Health,

Education and Welfare in Washington, D.C. She is the former Executive Administrator of the

Secretariat of the World Council for Gifted and Talented Children. Sisk specializes in the field

of creative behavior and leadership development. She has conducted numeroustraining sessions

throughout the U.S.A. and international seminars in Bulgaria, Brazil, Canada, France, Germany,

Israel, Mexico, Portugal, Hungary, Russia, the Philippines, Taiwan, and South Africa. Currently, she

directs the Center for Creativity, Innovation and Leadership at Lamar University, Beaumont, Texas.

Some of her clients include Xerox, Procter and Gamble, Parke-Davidson, Warren Lambert, AT&T

and Bell Laboratory. Sisk is author of Creative teaching of gifted; Children of promise and developing

leadership. She is also coauthor, with Doris Shallcross, of several books: The growing person;leadership;

making things happen andintuition, an inner way of knowing. Address: Dr Dorothy A. Sisk, Conn Chair
in Gifted Education, Lamar University, P.O. Box 10034, Beaumont, Texas 77710, U.S.A.

Marion R. Sortore is program Associate at the Center for Creative Learning in Sarasota, Florida. She
has workedat all educational levels, and has written publications on creativity and giftedness. Address:
Ms Marion Sortore, Center for Creative Learning, Inc., 4152 Independence Ct., Suite C-7, Sarasota,

FL 34234, U.S.A.

W. Thomas Southern, Ph.D., is Associate Professor and Coordinator of Gifted Education Programs

at Bowling Green State University, and serves as a consultant for the Office of Gifted Programsat

Indiana University. His research interests include: the effects of accelerative options; the efficacy

of simulations in instruction; and the identification and educational needs of special populations of

gifted and talented minority students. Address: Professor W. Thomas Southern, Bowling Green State

University, Department of Special Education, Bowling Green, OH 43403, U.S.A.

Pieter Span, Ph.D., is Professor Emeritus of Psychology at the University of Utrecht, The Netherlands.
His major investigations have been into individual differences in the development of cognitive styles,
with particular reference to the highly able. He has edited a variety of scientific research journals and
handbooks. He was part founder of the European Association for Learning and Instruction, and of

the European Council for High Ability, and has a private practice for highly able children. Address:
Professor Emeritus Pieter Span, University of Utrecht, Department of Education, Heidelberglaan 2,

3584 CS Utrecht, The Netherlands.
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Julian ©. Stanley, Ph.D., is Professor of Psychology and Director of the Study of Mathematically
Precocious Youth (SMPY) at Johns Hopkins University. Stanley had a distinguished career in the
fields of psychological testing, research methodology,andstatistics before devoting himself to working
on behalf of mathematically gifted youth. Since 1979, he has devoted himself almost exclusively to
work with boys and girls who before their thirteenth birthday had scored at least 700 on the
mathematical portion of the Scholastic Aptitude Test. Stanley and his staff have been seeking sorely
needed accelerative opportunities for these children. Address: Professor Julian C. Stanley, Study of
Mathematically Precocious Youth (SMPY)at the Johns Hopkins University, Department of Psychology,
430 Gilman Hall, 3400 N. Charles Street, Baltimore, MD 21218-2690, U.S.A.

Robert J. Sternberg is IBM Professor of Psychology and Education at Yale University. He was graduated
summa cum laude, Phi Beta Kappa from Yale in 1972, and received his Ph.D. at Stanford in 1975.
Sternberg is a Fellow of the American Psychological Society, and is currently editor of the Psychological
Bulletin. He is the author of over 300 books, chapters, andarticles in the field of psychology. He has
received. over $5 million in governmentand foundation grants to study intelligence and related topics,
and is currently involved in several projects in the schools, including the developmentof a program for
teaching practical and creative intelligence for schools to sixth-graders. Sternberg has won numerous
awards “rom various organizations, including the American Psychological Association, American
Educaticnal Research Association, Guggenheim Foundation, Society for Multivariate Experimental
Psychology, and the National Association for Gifted Children. Sternberg is married to Alejandra
Campos, and has two children, Seth (13) and Sara (12). Address: Professor Robert J. Sternberg, Yale
University, Department of Psychology, Box 11 A Yale Station, New Haven, CT 06520-7447, U.S.A.

Rena F. Subotnik, Ph.D., specialist in gifted education at Hunter College and research/curriculum
consultant to the Hunter College Campus Schools, has been awarded research and training grants
with the National Science Foundation, the Javits Grant program of the U.S. Department of Education,
and the Spencer Foundation. She was the winner of the 1990 Early Scholar Award of the National
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status of gifted education 815-31
se@also Australia; New Zealand

Australia

child advocacy 826
educational provision 820-27
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policies on gifted education 39-41, 817-19, 830
see also Australasia

Austria
child advocacy 874
status of gifted education 788

Botswana
status of gifted education 839

Brain research 115-27
cerebral hemispherelateralization 118, 119-22, 260, 265

child prodigies and idiots savant 177-79, 260, 265, 275
experimental methods 116-19
information processing 122-23
and intelligence 193-96, 428

IQ) 121-25
personality 125-26

Brazil
child advocacy 870
policies on gifted education 44, 870

program evaluation 606
special programs 851-57

gifted disadvantaged 853-55
higher education 853

status of gifted education 850-57

Canada
child advocacy 771, 776, 866, 874

program evaluation 606
status of gifted education 771-76

historical background 771
provincial policies 772-76

Career guidance 422, 535
mentors 421, 735, 738

Center for Talented Youth (CTY) 56, 428, 439

special programs 429-31, 436-38, 447, 594, 597-99
Central America

see Latin America
Chess

expert-novice differences 312-16, 318-19, 320-21

memory 313-14, 318
Child advocacy 235, 535, 865-77, 899

Africa 871-72
Australia 826
Austria 874
Brazil 870
Canada 771, 776, 866, 874
Eastern Europe 866-67
France 876
international and regional organizations 867-71
national organizations 866-67, 870
New Zealand 872
principles and practices 873-75

special populations 874-75
restructuring 871-73

cultural factors 872
teacher advocates 872

role and scope 865-66
United Kingdom 866
United States 866, 874

Child development
see Cognitive development; Developmental theories;
Moral development; Social—emotional development

Child prodigies 161-79, 283, 480, 671
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artistic 174-77, 254-62, 266-67
brain research into 178-79, 260, 265

cognitive development 162-63
co-incidence 164
definition 161
infants and preschool children 508-9
language skills 170-71, 260-61
musical 161-62, 170, 267-73, 276-77
and Piagetian theory 162-63

Chile
status of gifted education 857

China, People’s Republic of
acceleration 405, 811

art education 262-63, 275

historical background 7, 809

mathematics programs 405
science and technology programs 461-62, 464-66
status of gifted education 809-13

developmental issues 813
identification 809-10
programs 810-13

China, Republic of
see Taiwan

Christianity
cultural legacy 10-11

Cluster groups 587, 590, 591
Australia 821-22

Cognitive ability
and acquisition of expertise 311-22
basic ability 311, 314-16

role in exceptional performance 314-16
conceptions of 696
genetic influences 103-11, 311

sex differences 699-701
see also Cognitive processes

Cognitive development
child prodigies 162-63
infants and preschool children 512-13, 514-15
see also Developmentaltheories

Cognitive processes 133-44
educational implications 142-43
flexibility 138-39
memory 137
problem categorization 138
self-regulation 137
skills training 140-41
structure of intellect model 136, 141, 342, 517

triarchic theory 22, 92, 134, 136, 203, 342, 887

see also Intelligence
Co-incidence 163-64

and child prodigies 164
Colombia

status of gifted education 857-58
Commonwealth of Independent States (CIS)

mathematics programs 448, 783

science and technology programs 459-61
Computers

computerscience education 422, 423

and creativity 563
Counseling 421-22

career counseling 422
research into 62, 894-96
for social-emotional development 535-36, 631-45, 894-96

asynchrony and dyssynchrony 634-38
early work in 632-34
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goals of 644
theoretical framework for 642-43

underachievement 661-62
see also Social-emotional development

Creative writing 436-39
Philippines 801-2
see also Writing skills

Creativity 555-64, 896-97
characteristics of 115, 126

definition 3, 253, 349-50, 555
divergent thinking 557, 558
genetic influences 116
idiots savant 166
infants and preschool children 516
and intelligence 557
and IQ 1.4-15
longitudinal study 327-28, 562
mentors 563, 729
and protilem-solving 560-61
productive thinking model 555-57
research into 56-57, 58-59, 790

science 454-55
special programs 558-59, 760-61
strategie; for nurture 561-64
tests of 154, 327, 331, 557-58, 790, 897
theories of 345-46, 897

in teache:rs of gifted 624
underachievement 653
see also }:'roductive thinking

Cross-cultural studies 56-57
Curriculum development 365-83, 889-92

concepts of 367-68
differentiation 419-20, 758

gifted «lisabled 720-21
*dumpin; down” 759
language arts 374-80
mathema-ics and science 372-74, 378-80, 455-56, 468
minority zroups 381
national :urriculum (US) 378-80
research on 368-69
social—eniotional development 383
talent 382
theoretic: models of 370-72

content model 370
episten:ological model 371-72
proces:-product model 370-71

Deconstruction 24-26
Delinquency 718-19
Developmental theories 89-98

biologically oriented 90
and child prodigies 162-63
and gifte:! education 97-98
interacticnist 91
milieu oriented 90
psychodynamic 90-91
see also Cognitive development; Piagetian theory

Differential Aptitude Test (DAT) 243, 700, 701

Differentiat:on 419-20, 758

gifted disabled 720-21
Disabilities

see Giftec disabled
Disadvanta;ed

see Gifted disadvantaged

DNA 109-111, 116
Dyssynchrony 529, 635, 637-38

Early childhood
see Infants and preschool children; Young children

Eastern Europe
child advocacy 866-67
historical background 780
mathematics programs 448, 783
policies on gifted education 43—44, 781-83
science and technology programs 459-61
Status of gifted education 781-85

research 783-85
special talents 783
testing 782

Education
see Gifted education

Education for All Handicapped Children Act 1975 (Public
Law 94-142) 29-30, 34,
366, 772

Egalitarianism
and attitude to gifted education 11, 12, 63, 587, 590, 789,

883
Africa 835-36
Australasia 40, 402, 815-17
Eastern Europe 43, 781, 782
Hong Kong 42
Italy 786
Japan 404, 798-99, 800
Scandinavia 36-37, 785

United States 17, 18, 392, 763-64
Emotional development

see Social-emotional development
Emotional response 637

in idiots savant 166
Enrichmentactivities 22-23, 390-92, 418-19, 890
and ability grouping 590
and acceleration 392-406

debate on 396-401
international developments 401-5

Australasia 817, 818, 819, 820-21, 828
Brazil 854
Canada 775
early examples of 395
Enrichment Triad model 413, 415, 517, 720, 817, 890
exceptionally gifted 485
Hong Kong 797-98
Japan 404, 799
Korea 801
mathematics 447
Mexico 858
United Kingdom 418, 422

see also Extracurricular activities; Out-of-school programs
andactivities;

Special programs
Equal education

see Egalitarianism; Females; Gifted disabled; Gifted

disadvantaged; Minority groups; Sex
differences

Europe
status of gifted education 779-91

child advocacy 866-67, 874, 876

Eastern Europe 781-85
equality issues 789

955



Subject Index
 

extracurricular and out-of-school activities 789-80
females 790
gifted disabled 790
historical background 779-81
identification and diagnosis 790-91
political and organizational development 788-89
Western Europe 785-88

Excellence
criterion 185-86, 325

domains of 3-8
descriptions 4-6
perspectives on 3-8

prediction of 325-33
in higher education 328-29
methodological problems 325-26
in school 326-28
at work 329-31

Exceptionally gifted 473-87
acceleration and enrichment 485-86
definition 474-76, 886
early development of 481
early reading in 473-74, 481-83
examples of 473-74
IQ 475, 478
peer acceptance 484-85, 486, 487
play interests 483
research into 476-80

early studies 476-77
major studies 478-80, 632
methodology and measurement 477-78

optimum educational environment 699
social-emotional development 479, 480, 481

Expertise
acquisition of 59-60, 311-22

expert-novice approach 137-40, 312-21
models of 316, 321-22
practice 315, 316-18
role of basic ability 314-16
role of knowledge base 318-21

Expert-novice approach 59-60, 137-40, 286, 312-21

adult studies 312-18
athletics 319, 320

chess 312-16, 318-19, 320-21
child studies 318-21
memory 313-14, 315, 318, 319
music 317-18
problems of 313
teachers of gifted 625

Extracurricular activities 743-51, 892
Europe 789-80
Israel 744-49
Japan 799
mathematics programs 748—49
research and evaluation 749-51
science programs 603, 744-47
South Africa 842-43
see also Out-of-school programsand activities

Family influence 669-82, 756-57, 899-900
birth order 675
artistic gifted 258-59, 330
athletically gifted 330
China 813
eminent persons 329, 330
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genetic influence 670-71
gifted disadvantaged 680
homework 678
infants and preschool children 513-15
language 672-73
longitudinal research 677-81
motivation 675-76
musical gifted 272, 330
nutrition 670-71

scientists 329, 330

sex differences 678-79
social cognition 676—77
social-emotional development 532, 680-81

television viewing 678
underachievement 652-53, 657-58
young gifted children 301-2
see also Family relationship; Parent-child relationship;

Parentinfluence
Family relationship 532-33

family therapy 536
Females 21, 238, 633, 762, 892
Europe 790
mentors 731, 736

play interests 483
underachievement 654-55

fear of success 659
see also Sex differences

France

child advocacy 876
status of gifted education 788

Genderdifferences

see Sex differences

Genetic influences
on cognitive ability 103-11, 311
creativity 116
DNA 109-11

IQ. 106-7, 670

Genius
concepts of 631-32, 779-80
definition 3
studies of 108, 329, 342, 393, 632, 779, 884

Germany
academic competitions 595-97
historical background 780
mathematics programs 448-49
policies on gifted education 38, 586
program evaluation 606
residential programs 602-3
status of gifted education 787

Gifted disabled 237-38, 709-22, 762
artistic gifted 263-66
characteristics 711-12
child advocacy 875
definition 710
Europe 790
hearing impairments 716-17, 721
identification 237-38, 712-15

teacher judgment 714
incidence 710-11
learning disabilities 381, 712, 715-16, 721, 762, 875

underachievement 656-57
musical gifted 274-76

preschool 719-20
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retarded 717
social-emotional development 530, 711-12

emotional disturbances 718-19
special programs 720-21
see also Idiots savant

Gifted dis.dvantaged 237, 685-90, 898-99
Brazil 853-55
characte:ristics of 685-86
child aclvocacy 16, 875
family influence 680
identification 237, 686-88

Israel 588
mentors 731-32, 734, 736

programs and curricula 688-89
South Africa 841
Turkey 688
underachievement 655-56

Gifted ed.ication 19-20, 22~23

Africa 833-46
Asia 797-807
Austral:sia 815-31
Canada 771-76
China 309-13
cognitive: skills training 140-44
and devlopmental psychology 97-98
Europe 779-91

instructi nal strategies and models 417-19
ability grouping 420-21
counseling 421-22
differ:ntiation 419-20
mentors 421, 423, 468, 563, 727-38

out-o!-school activities 422
teachi1g—learning models 412-16
teachi1g strategies 417-19

Montess dri system 97-98, 517, 674, 891

moral d:velopment 548-59
theories of 339-59

creativity theories 345-46
giftedness theories 344-45
intelligence theories 341-43
relation to practice 348, 358-59
theory unification 350-58

see also Ability grouping; Acceleration; Curriculum
develc pment; Enrichmentactivities; Extracurricular

activil.es; Identification; Out-of-school programs

and a:tivities; Policy on gifted education; Program
admir.stration; Research; Special programs; Teacher
education; Teachersof gifted

Gifted haridicapped
see Gifted disabled

Giftedness
concepts of 49, 835, 886-88

educational perspective 212-14
criteria {>r 185-88
definitions of 3, 49, 69-72, 91-94, 115, 133~34, 234-35,

773-74 , 775, 830, 850, 886-88
achiev>ment-oriented 93-94

cognitive approach 93
Marland definition 30, 33, 235, 423, 492, 755-56, 774,
889

psychesocial approach 94
trait-oriented 92-93

and value systems 79-80

history of 3-26, 188-89, 631-32, 884
China 7

Christian influences 10-11

constraints 6-8

Greek influences 8—9

Jewish influences 9-10

models of 69-85, 284-86, 344-45
abilities 69-72

aptitudes 72-74, 285

catalysts 74-75
developmental theories 93-94, 95-96

differentiation from talent 72-76

expert-novice 286
information-processing 285-86

see also Genius; Intelligence; Talent
Girls

see Females

Greece

cultural legacy 8-9
Guatemala

status of gifted education 858

Handicapped
see Gifted disabled

Heredity
see Genetic influences

Higher education
Brazil 853
mentors 737
prediction of excellence in 328-29

Hong Kong
policies on gifted education 42
status of gifted education 797-98

identification 797
programs 797-98

Hungary
research on giftedness 784

Identification
Africa 839-41
artistic ability 261-62
Asia 797, 798, 801, 802, 804
China 809-10
decision theory and strategies 214~26
Europe 790-91
females 238
gifted disabled 237-38, 712-15
gifted disadvantaged and culturally different 237, 686-88
of intellectual potential 185-205, 888-89
infants and preschool children 510-12
IQ) 22, 115, 133-34, 153-54, 234, 332, 756, 860
and longitudinal research 155, 283, 303, 326-29, 330-31
methodological issues 209-27
musical ability 273
parent judgment 303, 333, 510
Peru 859-60
research needs 62
Revolving Door model 81, 210, 226, 239, 344-45, 612
for special programs 209-27, 233-48 __
Talent Search model 210-11, 390, 429, 823-24

teacher judgment 223-25, 303, 327, 333, 621-22, 651,
714, 791

underachievement 238, 650-51
young children 283-304
see also Tests
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Idiots savant 164-79, 717

artistic 171-74, 176-77, 263-66
brain research into 177-79, 265, 275

characteristics 165-66
definition 164-65, 253

incidence of 165
language skills 170
musical 166-70, 274-76
see also Gifted disabled

Independent study 413-14, 419, 891

Individual Education Plans (IEPs) 30, 31, 34, 141

Australia 821
Indonesia

policies on gifted education 42
status of gifted education 798

Infants and preschool children
child prodigies 508-9
cognitive studies 512-13
early school admission 519-20
early precocity 509-10
eminent achieverstudies 508
exceptionally gifted 481
gifted disabled 719-20
identification 510-12

parent judgment 510
psychometric measures 511
specific abilities 511-12

IQ 512
mentors 733-34
parent influence 513-17

cognitive development 514-15
family background 514
personality development 515-16

special preschool programs 517-19
evaluation of 518-19
selection for 518

underachievement 652
see also Young children

Information processing 766
and brain research 122-23
theories of intelligence 192, 203, 285-86

younggifted children 291-97
Intelligence

andartistic ability 259
and brain research 193-96, 428
and creativity 557
genetic influences 106-7, 116
identification of potential 185-285, 888-89
and musicat-ability 272
relationship to giftedness 77-78, 136, 756, 884
theories of 188-204, 341-43, 525-26

anthropological theories 198-200
biological theories 193-96, 342-43, 355

cognitive trait theories 341-42
computational/information-processing theories 192-93,

203, 285-86, 342, 353
epistemological/developmental theories 196-98, 343,

355
factor theories 342, 352
geographical theories 190-92 -
historical views 188-90
social interaction theories 343
sociological theories 200-2
systems theories 202-4

see also Cognitive processes; Giftedness; IQ; Tests
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IQ
brain research 121-25
and creativity 14-15
effect of nutrition 670-71
exceptionally gifted 475, 478
genetic influences 106~—7, 670
in identification of gifted 22, 115, 133-34, 153-54, 234,

332, 756, 860
infants and preschool children 512
intergenerational gains 25
see also Intelligence; Tests

Israel

extracurricular activities 74449
gifted disadvantaged 688
mentors 735-36
policies on gifted education 41-42
program evaluation 606
residential programs 603, 745-47
science and technology programs 467-68, 744-47

Italy

status of gifted education 786

Japan
acceleration 404-5

educational policy 585-86, 798-99
enrichmentactivities 404, 799

status of gifted education 798-800
Javits Gifted and Talented Students Education Act 1989

(US) 31, 366, 689, 765, 766, 874

Journals 826, 827, 866

researcharticles 51-54

Judaism

cultural legacy 9-10
family influence 302

Kaufman Assessment Battery for Children (K-ABC) 195,
243, 288-89, 290, 478, 688

Kenya
status of gifted education 839

Knowledge base 295
domain-specific 59, 311

impact on performance 318-21
and exceptional performance 311-21
and memory 137, 319-20

science 373-74
Korea

policies on gifted education 42, 800
program evaluation 606, 612
status of gifted education 800-1

academic competitions 801
enrichment 801
special schools 800-1

Language acquisition 298-99
Languagearts

curriculum development 374-80
collaborative learning 376-77
interdisciplinary applications 377
metacognition 376
multiculturalism 376

definition of verbal talent 428-30

nurturing talent in 427-40



creative writing 436-39, 801-2
reading 432-34
second language learning 434~36, 801
special programs 431-32, 436-39
speech communication 431-32

tests of verbal ability 429-30
see also Creative writing; Languageskills; Readingskills:

Writ. ng skills
Language skills
and artistic ability 260-61
child prodigies and idiots savant 170-71
family influence 672-73
see alsc: Languagearts

Latin America
status cf gifted education 849-63

overview 849-50
United States-sponsored schools 861-62

Leadershi))
Africa 846
behavicral strategies 494-503

gaining self-knowledge 499
goal setting 494-95
interpersonal competence 499-50
responding to the future 495-98
success syntax 498-99
value difference and conflict 501-3

concept: of 491-93
definition of 493-94
education for gifted 491-505
Texas Governor’s Honors Program 491, 494, 503-5

and moral development 547
and self-development 644
and social cognition 677

Learning }otential Assessment Device (LPAD) 202, 688,
841

Left-hand: dness 120, 260, 272-73

Legislatio:. 19, 29-45, 366, 765, 766, 771-74
and chili! advocacy 874
see also Policy on gifted education

Longitudinal studies 149-58
advance] placement 457, 458
creativity 327-28, 562
definitic’: of 149-50
expert-novice research 59, 321
family influence 677-81
gifted p:ogram outcome 154-55
andidentification 155, 283, 303, 326-29, 330-31
mentors 727, 729

methodelogical issues 155-57
Terman’;.research 150-51, 283, 311-12, 326, 330-31,

349, 293, 478-79, 525, 763, 780
see also ‘study of Mathematically Precocious Youth

(SMP'Y)

Marland Fieport 19, 29-30, 31, 33, 55, 70, 233, 492,
755-56, ‘765, 817, 889

Mathemati-ally gifted
China +05
concepts of mathematics talent 444-47
curriculum development 372-74

Eastern zurope 448, 783
extracurticular activities 748-49
German: 448-49
Israel 748-49

Subject Index

mentors 734
nurturing talents 443-50

acceleration and enrichment 447
programs in advanced mathematics 447-49

sex differences 693-96, 699, 701-5, 757
Taiwan 804
young children 300—1
see also Study of Mathematically Precocious Youth
(SMPY)

Mediated learning 22, 201, 517, 845
Memory

Chess 313-14, 318
idiots savant 166
and knowledge base 137, 319-20
musical 169-70, 268
skilled memory 315
visual 260
young gifted children 292-93

Mental disorders 24, 125-26, 631-32, 779-80
anorexia nervosa 529, 719

depression 530, 531-32

suicide 719
Mentors 421, 423, 727-38, 743, 748

Australia 825-26
career guidance 421, 735, 738

creativity 563, 729
females 731, 736
gifted disadvantaged 731-32, 734, 736
life-stage mentoring 737-38
longitudinal studies 727, 729
mentor—mentored relationship 727-30
parent role 732-33
teacher role 468, 733
Singapore 803
special programs 733-37

adolescents 734-36
mathematics 734
preschool 733-34
special populations 734
young adults 737

Metacognition 134, 140, 141, 845
idiots savant 166
infants and preschool children 515
language arts 376
young gifted children 295-97

Mexico
status of gifted education 858

Minority groups 16-17, 21-22, 685-90, 761-62, 898-99
characteristics of 685-86
child advocacy 535, 875
identification of gifted 236-37, 238-39, 686-88
mathematics 381
mentors 734, 736
programs and curricula 688-89
underachievement 655-56

Montessori system 97-98, 517, 586, 674, 891
Moral development 539-50

in gifted 539, 546-50
educational interventions 548-59
research on 546-47

moral motivation 544-46

theories of 539-43, 54446
structure of morality 543-44

Motivation

achievement motivation 515-16, 659, 893
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family influence 675-76
moral motivation 544-46
sex differences 704
young children 297-98

Multicultural education 26
Australasia 816, 824

language arts 376
leadership 504

Multiple intelligences model 70, 92, 202-3, 369, 517, 526
Multiple Talent approach 69, 345
Musically gifted 153, 166-70, 171, 267-77

adult achievement 276
Australia 823
family influence 272, 330
gifted disabled 166-70, 274-76
identification of 273
and intelligence 272
Korea 801
left-handedness 272-73
memory 169-70, 268

mentors 727-38
Poland 783
residential programs 746-47
role of practice 317-18
sleep 317
South Africa 842, 843
Suzuki method 274, 275

Taiwan 804

National Association for Gifted Children (UK) 37, 600,

786, 789, 866
counseling 421-22
Saturday clubs 422, 600

National Association for Gifted Children (US) 236, 351,

866, 899
Netherlands

historical background 780
status of gifted education 787-88

New Zealand
child advocacy 872
educational provision 827-30

organizations 829-30
primary 828-29
secondary 827-28

policy on gifted education 819-20, 827, 830
program evaluation 606
see also Australasia

Nigeria
status of gifted education 838-39, 871

Nutrition
effect on IQ 670-71

Oral expression
see Speech communication

Out-of-school programsandactivities 535, 593-603, 892
academic competitions 466-67, 594-97, 748, 749
after school and Saturday programs 422, 599-601

long-term courses 600-601
parent-initiated 599-600
parentself-help groups 600

Australia 826
Europe 789-80
residential programs 601-3
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Germany 602-3
Israel 603, 745-47
summerprograms (US) 601-2
science 603

selection for 593-94
South Africa 843-45
see also Extracurricular activities

Parent attitudes
identification of gifted children 303, 327, 510
infants and preschool children 510
sex differences 303, 652, 678-79

underachievement 653, 657-58

Parent-child relationship 532, 533
characteristics of good parenting of gifted 682
interaction and imitation 673-75, 682

parental pressure 679-80
younggifted children 302
underachievement 652, 658, 659, 663
see also Family influence; Family relationship; Parent

influence
Parent influence

infants and preschool children 513-17
parents as mentors 733
reading skills 673
see also Family influence; Family relationship; Parent-child

relationship
Parentparticipation 533-34

gifted disabled 721
out-of-school activities 599-600
self-help groups 600
special program planning 578

Peabody Picture Vocabulary Test (PPVT) 289, 290, 860
Peer acceptance 484-85, 486, 487, 529, 531
Perfectionism 516, 529

Personality 78-79, 813
exceptionally gifted 480
infants and preschool children 515-16

achievement motivation 515-16
creativity and risk-taking 516
perfectionism 516
self-esteem 516

and moral development 546—47
predictive validity of traits 332
problems 529-30, 531-32
psychophysiology of 125-26
science gifted 454
theories of 353, 354
underachievement 658-59

Peru
status of gifted education 858-61

identification 859-60
research 859

Philippines
policies on gifted education 43
status of gifted education 801-2

identification 801
programs 801-2

Piagetian theory 91, 119, 196-7, 343, 345, 355, 394, 439,
638
child prodigies 162-63
moral development 539, 541, 545, 547

testing 197-98 :
Poland
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musically gifted 783
Polish Children’s Fund 782, 783, 789
research on giftedness 784~85

Policy on gifted education 29-45
Australia 39-41, 817-19, 830
Austria 788
Brazil 44, 850, 870
Canada 771-76
Eastern Europe 43-44, 781-83
Germany 38, 586, 787

Hong Kong 42
Indonesia 42
Israel 41-42
Japan 798-99
Korea 42, 800
New Zealand 819-20, 827, 830
Philippines 43
Scandinavia 36-37, 785

Singapc're 42, 802-3
South Africa 38-39
Taiwan 42-43, 803-4

United Kingdom 37, 586, 786

United States 29-36, 763-66
see also Legislation

Preschool children
see Infants and preschool children

Prevalence
of giftecIness and talent 80-85

Prodigies
see Chil«! prodigies

Productive thinking 758-59
model o: 555-57
Productive Thinking Program 558
see also ‘Creativity

Program administration 569-81
administ.rator’s role 569-70
child advocacy 873-74, 876-77
implementation of programs 572-73, 578-80
initializa"ion of programs 572, 574-76
institutionalization of programs 573, 580

model for organizing gifted programs 570-73
planning, of programs 572, 576-78

parent: participation 578
vizionizing of programs 572, 573-74

Program evaluation 580, 605-616, 763, 800

problem: of gifted program evaluation 607-16
aptitucie-treatmentinteractions 614
compézirisons and standards 611-13
defining entire programs 609-10
definitions and descriptions 608-9
instrumentation 614-15
persorinel 613-14
setting priorities 610-11
threat and intimidation 607-8
utilization 616

preschoc. programs 518-19
status in gifted programs 606-7

Psychotheripy 535-36
family therapy 536

Public Law 94-142
see Education for All Handicapped Children Act 1975

Raven Propressive Matrices 195, 196, 243, 289, 635, 670,
687, 688, 701, 714, 782

Readingskills
curriculum development 377
exceptionally gifted 473-74, 481-83
infants and preschool children 511-12
nurturing talent in 432-34
parental influence 673
young gifted children 299-300

Research
ability grouping 588-90
acceleration 395
applied research 61-62
basic research 61
cognitive psychology approaches 57-58
counseling 62, 894-96

creativity 56-57, 58-59, 790

cross-cultural studies 56—57
curriculum development 368-69
developmentof gifted children 94-96

achievement-oriented research 96
cognitive componentresearch 95-96
psychosocial research 96, 153
trait-oriented research 95

early 884-86
Eastern Europe 783~85
evaluation studies 62
exceptionally gifted 476-80, 632
expert-novice approaches 59-60, 137-40, 312-21, 625
extracurricular activities 749-51
interdisciplinary approaches 54, 56
journal articles 51-54
moral development 546-47
needs 60-63, 766-67, 846, 900
Peru 859
psychometric approaches 57-59
social psychology 60
and social responsibility 63
teachers of gifted 621-26
topics 50-57
twin studies 105-6, 670

see also Longitudinal studies
Revolving Door model 81, 210, 226, 239, 344-45, 612, 828,
890

Risk-taking 516, 529-30, 894
Role models

see Mentors
Romania

research on giftedness 784

Savants
see Idiots savant

Scandinavia
policies on gifted education 36-37, 785

Scholastic Aptitude Test (SAT) 154, 242, 243, 326, 328,
390, 399, 405, 429, 430, 445, 449, 458, 464, 465, 599, 694,
701

Science
attitudes to 12-13, 18-19

Science gifted
China 461-62, 464-66
Commonwealth of Independent States 459-61
creativity 454-55
curriculum development 372-74, 378-80, 455-56, 468
extracurricular activities 603, 744—47
family influence 329, 330
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Israel 467-68, 744-47
Korea 800-1
nurturing talents 453-68

acceleration 456-58
competitions 466-67, 594

mentors 468, 730, 735
special programs 459-66, 467-68, 603

Philippines 801-2
and psychology of eminence 454-55
Taiwan 804
United States 462-63, 466

Second language learning
nurturing talent in 434-36, 801

Self-directed learning
see Independentstudy

Self-esteem 852
and ability grouping 590
infants and preschool children 516
and motivation 675

Sex differences 122, 152, 153, 155, 238, 678-79, 693-706, 895

cognitive abilities 699-701
counseling needs 894, 895
mathematics and science 693-96, 699, 701-5, 757

mentors 731
parentattitudes 303, 652, 678-79

preferences 701-4
life-style choices 703-4

professional achievement 331
spelling 700-1
see also Females

Siblings
birth order 675
environmental differences 669-70
relationship with 532
Saturday clubs 600

Singapore
policies on gifted education 42, 802-3
status of gifted education 802-3

identification 802
mentors 803
programs 802-3

Skill acquisition
see Expertise, acquisition of

Sleep
musically gifted 317
young gifted children 293-95

Social cognition
family influence 676-77

Social-emotional development 96, 153, 383, 525-36, 546,

681, 893-96
and acceleration 394, 397, 398-99, 400, 418

and child advocacy 535
counseling and psychotherapy 535-36, 631-45, 894-95

Dabrowski’s theory of emotional development 638-41

emotional education program 633
exceptionally gifted 479, 480, 481
gifted disabled 530, 711-12, 718-19
needs of gifted children 526-27
possible problems 527-33

asynchrony 635-37
avoidanceof risks 529-30
depression 530, 531-32
dyssynchrony 529, 635, 637-38
educational needs 531
family relationships 532-33, 680-81
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loneliness and isolation 680-81
multipotentiality 530
overexcitability 641-42
peer acceptance 529, 531
perfectionism 529
self-criticism 530
vulnerability 638

problem prevention and amelioration 533-35
career guidance 535
out-of-school activities 535
parent participation 533-34

socialization 643-44
see also Counseling

Socioeconomic background 634
scientists 329
younggifted children 301-2

South Africa
policies on gifted education 38-39
status of gifted education 837-38, 840-46

identification 840
programs 841-46
segregated education 837-38

South America
see Latin America
Spain

status of gifted education 786
Special programs

advanced mathematics 447-49
Center for Talented Youth programs 429-31, 594, 597-99

creative writing 436-39
mathematics 447

and child advocacy 873
creativity 558-59, 760-61

gifted disabled 720-21
gifted disadvantaged andculturally different 688-89
identification for 209-27, 233-48
language arts 431-32, 436-39

leadership 491, 494, 503-5

mentors 733-37
preschool 517-19
program administration 569-81
program effectiveness 154-55, 763
science and technology 459-66, 467-68
see also Enrichmentactivities; Extracurricular activities;

Out-of-school programsandactivities; Program
administration; Program evaluation

Speech communication
nurturing talent in 431-32

Sport
see Athletics

Sputnik
impact of 12-13, 14-15, 29, 369

Stanford-Binet Intelligence Scale 243, 287, 289-90, 478,

511, 636, 638, 670
Abbreviated Binet for Disadvantaged Students 687

Structure of Intellect model 136, 141, 342, 412, 414-15,

517, 890
Student interests 438, 750
Study of Mathematically Precocious Youth (SMPY) 23, 78,

120, 152, 154, 213, 326, 328, 345, 390, 403, 405, 406, 430,

456, 464, 465, 598, 670, 693-96, 697, 734, 890
sex differences 120, 465, 693-96

Suzuki method 274, 275
Switzerland

status of gifted education 788



Subject Index

 
fear of success 659
locus of control 658
school factor 660
self-concept 658

counseling 661-62
curriculum and teaching methods 660-61
definitions 649-50
emotional disturbances 718
identification of gifted underachievers 238, 650-51
preschool 652
school-centered intervention 662-63
verbally talented 428

United Kingdom
ability grouping 421
acceleration 402-4, 417, 422
child advocacy 866
differentiation 419-20
enrichment 418, 422
policies on gifted education 37, 586, 786
program evaluation 606
Status ofgifted education 786-87

United States
1950s 12-15
1960s 15-19
1970s 13-21
1980s 21-23
child advocacy 866, 874
legislation and policies 19, 29-36, 763-66

equity 763-64
educational goals 764-66
State policies 31-35

Status of ,ifted education 755-67
creativity 760-61
Current: issues 759-63
definitions 755-56
educational reform 759-60
family influence 756-57
females 762
gifted «lisabled 762
intelligence 756
minority groups 761-62
policy issues 763-66

964

research directions 766-67
school adaptations 757-59
underachievers 763

Venezuela
Status of gifted education 861

Verbalability
see Language arts; Languageskills

WechslerIntelligence Scale for Children (WISC-R) 243,
287, 288, 290, 448, 478, 635, 638, 687, 714, 715, 716, 717

Wechsler Preschool and Primary Scale of Intelligence
(WPPSI) 243, 287-88, 448, 478, 860

World Council for Gifted and Talented Children
(WCGT) 23, 867, 874, 877, 899
conferences 38, 50-51, 54, 784, 788, 816, 867-70, 873

Writing skills
curriculum development 377-78
young gifted children 299-300
see also Creative writing

Youngchildren
indicators of giftedness 283-304

approaches to 284-86
attention 291-92
family influence 301-2
habituation 292
information processing model 291-97
language acquisition 298-99
mathematics 300-1
memory 292-93
metacognition 295-97
motivational characteristics 297-98
psychometric assessment 286-91
reading and writing 299-300
sleep 293-95

see also Infants and preschoolchildren

Zone of proximal development 201-2, 872
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Taiwan
policies on gifted education 42-43, 803-4

program evaluation 612

status of gifted education 803-5

identification 804
programs 804

Talent
anomaloustalents 6, 70
classifications of 75
concepts of 49, 70, 884

curriculum development 382

definitions of 3, 5-6, 49, 69-72, 235

models of 69-85
differentiation from giftedness 72-76

prevalence 80-85
quota talents 5-6, 70
research into 49-63
scarcity talents 5, 70

surplus talents 5, 70

see also Giftedness
Talented Youth Project 13-14

Talent Search model 210-11, 390, 429, 823-24

see also Center for Talented Youth

Talent Unlimited model 70, 345, 369, 416, 559, 873

Tanzania
status of gifted education 839

Teacherattitudes 625, 626-28

Brazil 851
identification of gifted 223-25, 327, 333, 622, 791

underachievement 651, 661

Teacher education 142-43, 579, 622, 626, 627

Australasia 827
Europe 789
Philippines 801
South Africa 838
Taiwan 805
underachievement 663

Teachers of gifted 621-28

characteristics of 623-28
child advocacy 872

creativity 624
gifted disabled 714
mentors 468, 733
and program evaluation 613-14

research on 621-26
present trends 623-26
research methodologies 622-23

stress and burnout 624

Technology gifted
see Science gifted

Television viewing 678

Tests 22, 191-92, 193, 195-96, 199-200, 201-2, 203-4, 810

Amerian College Test (ACT) 237, 238, 599

artistic ability 261-62

Bayley’s Scales of Infant Development 289, 511

Binet’s 189-90, 780
brain research and test performance 122-23

creativity 154, 327, 331, 557-58, 790, 897-98

culturally relevant 840-41

Differential Aptitude Test (DAT) 243, 700, 701

Eastern Europe 782

Galton’s 188-89
for gifted disabled 713-14

infants and preschool children 511

Kaufman AssessmentBattery for Children (K-ABC) 195,

243, 288-89, 290, 478, 688

Learning Potential Assessment Device (LPAD) 202, 688,

841
moral development 542
musical ability 273
Peabody Picture Vocabulary Test (PPVT) 289, 290, 860

Piagetian 197-98
predictive validity 153-4, 326-27

Raven Progressive Matrices 195, 196, 243, 289, 635, 670,

687, 688, 701, 714, 782
Scholastic Aptitude Test (SAT) 154,242, 243, 326, 328,

390, 399, 405, 429, 430, 445, 449, 458, 464, 465, 599,

694, 701
selection for special programs 241-48

achievementtests 243-44
aptitude tests 243
characteristics of tests 241-42

intelligence tests 242-423

multiple selection criteria 245-47

rating scales 244-45

Stanford-Binet Intelligence Scale 243, 287, 289-90,

478, 511, 636, 638, 670

Abbreviated Binet for Disadvantaged Students 687

Torrance Test of Creative Thinking (TTCT) 154, 327,

331, 558, 688
verbal ability 429-30

Wechsler Intelligence Scale for Children (WISC-R) 243,

287, 288, 290, 448, 478, 635, 638, 687, 714, 715, 716,

717, 782
Wechsler Preschool and Primary Scale of Intelligence

(WPPSI) 243, 287-88, 448, 478, 860

for young gifted children 285, 286-91

see also Identification; IQ

Thailand
status of gifted education 805-6

Thinking processes
see Cognitive processes

Torrance Test of Creative Thinking (TTCT) 154,327, 331,

558, 688
Tracking

see Track system

Track system 587, 589, 590, 799, 883, 893

Triadic model 94, 153, 412, 824, 890

Triarchic theory 22, 92, 134, 136, 203, 342, 887

Turkey
gifted disadvantaged 688

status of gifted education 786

Twin studies 105-6, 670

Underachievement 610, 649-63, 763, 897-98

at-risk children 652-57

children of divorced parents 653

culturally different 655-56

females 654-55

highly creative 653

learning disabled 656-57

unwanted andrejected children 652-53

causes of 657-58

characteristics of underachievers 658-60

achievement need 659
affiliation need 659

behavioral characteristics 659-60

963


