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Foreword

Mention the phrase “longitudinal studies” to gifted educators, and
immediately Lewis M. Terman'’s Genetic Studies of Genius comes to
mind. This response has become so automatic and spontaneous
that educators constantly need to be informed that Terman'’s, albeit
one of the most important, is not the only longitudinal study that
has been conducted in the field.

In his first report in 1925, Terman suggested that as more is
learned about giftedness and how gifted children should be edu-
cated, more is learned about expanding the talent reservoir:

When the sources of our intellectual talent have been determined, it is
conceivable that means may be found which would increase our sup-
ply. When the physical, mental and character traits of gifted children
are better understood it 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 educator are still terra incognita. It is time to move
forward, explore, and consolidate. (pp. 16—-17)

In recent years, Terman’s study has been criticized and his find-
ings questioned because of its geographically and socioeconomically
limited sample and its research methodology. Whatever our con-
cerns and reservations about the Terman studies, they do not de-
tract from the seminal importance of his work and the impact it has
had on research, theory, program, and practice in gifted education.
A major significance of Terman's work is that it has spawned re-
search and development that has led us “to move forward, explore,
and consolidate.” To assert that the field of gifted education has
moved “beyond Terman” is to acknowledge the importance of Ter-
man and his colleagues while recognizing the distance we have come
from those beginnings.

Beyond Terman: Contemporary Longitudinal Studies of Gifted-
ness and Talent is an important contribution to the literature in
two fields—those of gifted education and educational research. It is
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significant for the former in terms of the insights and understand-
ings it provides about giftedness and its nurture. It is important for
the latter for its elucidations of the methodology associated with
longitudinal research. The editors point out that

[the] volume presents recent collected works that demonstrate the fit
between longitudinal methodology and the central issues of gifted
education. Collectively, the studies investigate the early determinants
of later academic and career achievement and creativity while employ-
ing varied identification practices, perspectives, theoretical orienta-
tions, and populations.

The studies described vary along many dimensions, including
research problem, sample size and character, length of study, data
collection procedures and sources, and longitudinal orientation
(i.e., emergent/developmental or retrospective). The studies deal
with a variety of talent areas, such as academic achievement, sci-
ence, technical creativity, music, creative and productive thinking,
and career development. The samples include gifted and talented
children, youths, and adults, both males and females. Although
most of the studies deal with identified gifted/talented individuals,
one is a retrospective look at the achievements of graduate students
in a university-level leadership education program. Studies originat-
ing in Germany and Israel add an international flavor and, more
importantly, remind us that there is good research being conducted
beyond the borders of the U.S.

By having each of the contributors follow a similar format in their
presentations, the editors—both of whom report on their own longi-
tudinal studies—made it easier for the reader to view the studies
cumulatively so that when the last chapter is reached, the “Lessons
from the Collected Studies” are clear and make good sense.

Having been involved in two major longitudinal studies myself,
one on the effects of ability grouping and the other on bright under-
achievers (neither of which are included in this volume because they
were published in 1966 and consequently do not qualify as “contem-
porary”), I resonate to the contributors’ expressions of the joys and
pitfalls of longitudinal research. The grouping study was of two
years’ duration, focusing on the effects of having gifted pupils pre-
sent or absent, and incorporated more variables than any such
study before or since. The problems of attrition coupled with the
mass of data on more than 2,200 students were constant reminders
of the pleasures and pain of such research. The bright under-
achiever study was of three years’ duration, and the findings
differed in each year of data collection: First the controls did better,
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then the treatment group did better, and finally, neither group did
very well! Had the study not been longitudinal, we would have re-
ported very different findings and arrived at very different conclu-
sions, as short-term studies may yield findings that are transitory
and ephemeral. Certainly inherent problems of subject attrition,
missing data, and changing outcomes exist, but there can be no
question that, in the end, the findings are more meaningful, endur-
ing, and significant than a good deal of the short-term research
reported in the literature.

Rena Subotnik and Karen Arnold have broken ground by taking
us Beyond Terman. One hopes that the field of gifted education will
profit from the undertaking and reporting of other longitudinal
studies inspired by this volume.

A. Harry Passow
Jacob H. Schiff Professor
Emeritus of Education
Teachers College, Columbia University
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Longitudinal Study of Giftedness
and Talent

Rena F. Subotnik
Karen D. Armold

We have seen that intellect and achievement are_far from perfectly
correlated. Why this is so, what circumstances affect the fruition of
human talent, are questions of such transcendent importance that
they should be investigated by every method that promises the
slightest reduction of our present ignorance.

—Terman and Oden, 1947, p. 351

Lewis Terman heralded the field of gifted education in the United
States by tracing the development of high-IQ children from their
childhood in the 1920s to midlife and beyond (Burks, Jensen, &
Terman, 1930; Oden, 1968; Terman, 1925; Terman & Oden, 1947,
1959). Terman and his research team posed the following questions
about intelligence and achievement: Do precocious children become
exceptional adults? Do high-IQ adults exhibit a disproportionate
degree of mental health problems? Are brilliant children also physi-
cally superior? Does having a high IQ correlate with excellent school
performance? Can gifted children be expected to display exceptional
adult career achievements as eminent scientists, scholars, artists,
and leaders? If high-ability children become extraordinary adults,
what can be learned from the personal and educational antecedents
that seem to nurture their development?

The contemporary field of gifted education, building on the work
of Terman and others, presumes that gifted children become excep-
tional adults. Educators of the gifted further assume that highly
intelligent children benefit from and may even require special edu-
cational opportunities that nurture their considerable potential. In
the rush to identify and provide services to the exceptional child,
however, gifted education has moved away from empirical investiga-
tion of the long-term effects of early promise and special educational
opportunities.
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This volume contains recent longitudinal studies of gifted indi-
viduals, highlighting the advantages of studying the same subjects
over time. Longitudinal research offers the opportunity for critical
examination of the way gifted children and adolescents are identi-
fied and illuminates the characteristics and experiences that affect
sustained achievement.

Controversies over methods of identification point to the need for
predictive validity studies to support labeling and services for excep-
tional people. Thus far there exists little empirical evidence that our
interventions are accomplishing long-term educational goals. In-
deed, educators of the gifted rarely set explicit goals of developing
and sustaining achievement over the life span. Such goals may be
too overwhelming for a classroom, school, or special program. They
are certainly beyond the scope of most evaluation studies. At a time
when educational policy issues are on the national agenda, resource
and policy decisions must rely on research that demonstrates the
efficacy of gifted education in providing adult national leadership.
The National Research Center for Gifted Education has called for
longitudinal studies as a top priority in the field (Reid, 1991). Only
long-term studies can directly address whether or not gifted educa-
tion is finding the right people and doing the right things.

This volume presents recent works that demonstrate the fit be-
tween longitudinal methodology and the central issues of gifted
education. Collectively, the studies investigate the early determi-
nants of later academic and career achievement and creativity while
employing varied identification practices, perspectives, theoretical
orientations, and populations.

This introductory chapter provides the reader with a brief synop-
sis of early retrospective and longitudinal research in gifted educa-
tion, a discussion of the strengths and weaknesses of longitudinal
methodology, and a brief overview of the volume’s other chapters.
The studies in Part I investigate individuals identified as gifted on
the basis of early demonstrated accomplishments—in academic
achievement, science, music, and technical creativity. Part II pre-
sents reports on populations identified as gifted on the basis of
intelligence and achievement test scores, leisure time activities, or
tests of creativity. Included in Part Il are long-term follow-ups of
participants in gifted programs organized around conceptions of
giftedness such as those proposed by Renzulli (1977, 1986) and
Feldhusen and Kolloff (1979; Feldhusen, 1986), or multidimension-
al identification processes not directly tied to a single theory of
giftedness. A final chapter summarizes the collected research and
proposes areas for future investigation.
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The diversity represented in this collection will allow researchers,
policy makers, and practitioners to compare long-term effects of
different identification procedures. Not only do researchers focus on
different domains of talent, they follow individuals through varied
points in the human life span: childhood, adolescence, and adult-
hood. Some studies include males and females, others one gender
only. Investigations take place within schools and outside of aca-
deme. Samples comprise gifted individuals of different racial, ethnic,
socioeconomic, and national backgrounds. The variety of domains
and samples presented in this volume allows for the application of
results to a wide array of populations.

A final dimension on which the studies vary reflects the type of
data. Some investigators collected survey data, others conducted
interviews, and still others observed subjects involved in specific
activities. Most employed more than one form of data collection,
triangulating their methods to increase the explanatory power of
each. All of the researchers represented in this volume investigated
factors that have an impact on the realization of promise among the
gifted. Factors of interest included gender, family background, cog-
nitive characteristics, and personality. In short, this comprehensive
set of studies represents a wide range of research designs within the
framework of longitudinal methodology of gifted individuals.

EARLY RESEARCH

Long-range studies comprised a significant proportion of important
early investigations in gifted education. In order to put the present
set of studies into a historical context, earlier important retrospec-
tive and longitudinal studies with gifted groups are briefly described
below.

Retrospective Studies

Goertzel and Goertzel (1962) conducted a study of the emotional and
intellectual family milieu in which eminent people of the 20th centu-
ry were reared. Their subjects had made outstanding contributions
in politics, social reform, music, and art. The investigators studied
biographies of these individuals in order to explore the role played by
parents in the development of their child’'s talent. Almost all the
parents had their own strong drives toward intellectual or creative
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achievement and encouraged the development of their child’s talent,
sometimes at the expense of their own personal fulfillment.

Roe (1953) interviewed eminent artists about alcoholism in the
world of the arts. In the process, she became interested in studying
famous scientists in order to explore the relationship between per-
sonality and vocation. She identified 23 male scientists and con-
ducted a retrospective study of their life histories including family,
schooling, and outside interests. Roe traced the development of
these men'’s careers in terms of postsecondary schooling and profes-
sional experience. She concluded that the ability to absorb oneself in
one's work was a central factor in achieving recognition in science.
Also essential was the skill of identifying a good scientific question.

The concept of “accumulation of advantage” (Merton, 1968) in the
achievement of scientific eminence was examined by Zuckerman
(1977) in a retrospective study of 74 Laureates who won the Nobel
Prize between 1901-1972. Through extensive interviews, Zucker-
man identified the process by which this select group of talented
individuals was labeled “comers” and thereby gained privileged ac-
cess to resources and mentors. A majority (59%) of the Laureates in
the study attended one of 15 elite undergraduate institutions. For
their doctoral degrees, 74% of her subjects attended either Harvard,
Columbia, Berkeley, Johns Hopkins, or Princeton. According to
Zuckerman, more professional advantage was provided by the nov-
ice scientists’ choice of post-secondary school than their social ori-
gins. Over half of the Laureates had worked either as students,
postdoctoral fellows, or junior collaborators under previous Nobel
Prize winners. Through that apprenticeship they received an orien-
tation to scientific standards and modes of thought, including the
feel for elegant solutions or important problems.

From 1935 to 1940, Leta Hollingworth served as the educational
advisor to a special enrichment program for high-IQ students at the
Speyer School in New York City. Twenty-eight members from the
population of 90 enrichment program participants were located in
1981, and 20 completed questionnaires designed to examine the
impact of the program on their adult achievement and values (White
& Renzulli, 1987). Eight subjects were selected for in-depth inter-
views, including three from among the children described in Hol-
lingworth’s (1942) Children Over 180 IQ. Criteria for selection of the
interviewees included gender, geographic accessibility, and willing-
ness to participate. The subjects reported that the school provided a
highly enriched experience which led to lifelong love for learning,
pleasure in independent work, and joy in interacting with similarly
high-ability students.
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Other long-term retrospective studies of high-1Q individuals were
conducted by Subotnik, Karp, and Morgan (1989) and Subotnik,
Kassan, Summers, and Wasser (1993). The subjects were graduates
of Hunter College Elementary School from 1948 to 1960 with a mean
IQ of 159. The purpose of the investigation was to compare the
responses of the Hunter group at mid-life with those reported by the
Terman (1959) cohort in the volume The Gifted Group at Mid-Life:
35 Years’ Follow-Up of the Superior Child. Both sets of subjects had
evolved into productive professionals with stable interpersonal rela-
tionships and good mental and physical health. However, gender
differences were far less significant in the Hunter cohort in terms of
reported life satisfaction and values associated with success.

Bloom (1985) and his associates conducted a retrospective inter-
view study of high achievers in six talent areas. Ranging in age from
late adolescence to their mid-30s, subjects were athletes (world-class
tennis players and Olympic swimmers), artists (concert pianists and
prize-winning sculptors), and intellectual achievers (research neu-
roscientists and prize-winning mathematicians). Investigators
identified subjects according to criteria appropriate to each talent
area, seeking individuals who could be classified at the top of their
field by early adulthood. Interviews focused on the role of childhood
experiences, family support, teachers and mentors, and the develop-
ment of the subjects’ personal identity as up and coming “stars.”

Bloom and his colleagues reported a common pattern across tal-
ent areas, in which intrinsic interest gave way to intensive technical
study and subsequent recapturing of initial enjoyment as the stu-
dent reached mature mastery of the talent area. This common pro-
gression was made possible by an interpersonal network of support
and challenge featuring, successively, parents, personally nurturing
teachers, technique-oriented teachers, and master teacher/mentors.
These relationships, as well as increasing public recognition, fos-
tered an identity in the talent area that helped the gifted achiever to
persist.

A small body of empirical research has investigated the relation-
ship between grades and adult attainments such as employment
level and income (Baird, 1985; Cohen, 1984). This literature found a
positive relationship between academic success and adult career
measures. Academic performance explains very little of the variation
in adult career outcomes, however, and grades appear to influence
career attainment only indirectly. Of particular difficulty, however,
is the problem of separating the contribution of individual charac-
teristics, such as motivation and ability, from the increased access
to opportunities that results from high academic performance.
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Longitudinal Studies

Retrospective studies of high achievers offer insight into the devel-
opment of giftedness. However, such studies suffer from the distor-
tions of hindsight. Furthermore, retrospective inquiry fails to illu-
minate the process by which eminent individuals develop differently
from their peers who showed equally high potential at an earlier age.
True longitudinal studies address those limitations by collecting
data at multiple points in the process of subjects’ development.
Below are brief reviews of the few true longitudinal studies of gifted
individuals available in the literature.

This chapter opened by recognizing the important questions ad-
dressed by Terman'’s research. A review of longitudinal studies of
giftedness should begin with his findings. Terman and his col-
leagues followed the lives of a cohort of California school children
who scored in the top 1% on the Stanford-Binet IQ test he had devel-
oped. Beginning in the 1920s, Terman followed subjects through
clinical interviews and a variety of intelligence and personality tests
(Terman, 1925). As adults, the Terman group generally reported
outstanding health, social adjustment, freedom from delinquency
and mental illness, educational attainment, and vocational achieve-
ment (Terman & Oden, 1947, 1959). The group was comprised
overwhelmingly of middle- and upper middle-class Anglos whose
superior life adaptation was probably attributable, in some part, to
enriched home backgrounds.

Although Terman'’s subjects demonstrated variability in all mea-
sured outcomes, Terman and his colleague Oden maintained that
intellectually superior children become gifted adults. The vast ma-
jority of male subjects were professionals, higher level businessmen,
and occasionally semiprofessionals. The most frequently repre-
sented professions in the group were law, engineering, college teach-
ing, science, and medicine. The group was well represented in Who's
Who, in scholarly and scientific publications, and among presti-
gious award recipients. Oden (1968) wrote that “all the evidence
indicates that with few exceptions the superior child becomes the
superior adult” (p. 50).

Although the generalizability of the Terman studies is reduced by
the single-cohort design, the reliance on IQ scores for identification,
and the absence of vocational involvement by most female partici-
pants, the research demonstrates a relationship between early intel-
lectual promise and life attainment. Terman'’s work reassured edu-
cators and parents that extremely high IQ levels were not inevitably
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accompanied by social maladjustment. Further, his later work par-
ticularly underlined the importance of personality and motivation
factors in realizing high ability. In a review of Terman, Baird (1982)
concluded: “Perhaps the most striking aspect of these results is the
expectedly small role of intelligence scores, compared to the influ-
ence of social class, educational level attained, and personality traits
reflecting personal stability, social impressiveness, and ambition”
(p- 33).

The Grant Study of Adult Development traced the lives of 258
male Harvard undergraduates beginning in the early 1940s
(Vaillant, 1977). Subjects were identified on the basis of their aca-
demic achievement and emotional stability. Vaillant, the most re-
cent study director, reported on psychological defense mechanisms
that appeared to relate strongly to the life satisfaction, health, and
career attainments of the Harvard men. Of particular interest is his
conclusion that the volume and severity of actual difficulties in the
lives of gifted adult men is far less important in determining life
outcomes than their repertoire of coping mechanisms. The Grant
Study is a good example of a well-designed single-cohort investiga-
tion. Interviews, health and psychiatric records, survey data, and
behavioral evaluations were all utilized in subjects’ profiles. As a
single-cohort study of males, the research is subject to historical
effects that limit its generalizability to populations of different time
periods, to women, and to nonwhite, nonelite gifted populations.

Getzels and Csikszentmihalyi (1976) published the results of a
longitudinal study that identified problem finding as a key variable
in the prediction of success in the art world. The two investigators,
working with male fine arts students at a prestigious art institute in
Chicago, observed subjects creating a problem from a given set of
objects. The number of objects manipulated, the uniqueness of
those objects, and the length of time that problem closure was
deferred were all quantitatively reported. Getzels and Csikszent-
mihalyi classified the art students into problem finders and non-
problem finders. Seven years later, problem finders were evaluated
as more successful artists than the comparison group by directors of
major art galleries, art critics from influential national newspapers,
and peers. Other variables that had earlier distinguished subjects
from one another, such as values and personality traits, were not
found to be predictors of long-term success. Between the 7- and 18-
year follow-ups, however, problem finding was discovered to play a
less prominent role in predicting recognition within the artistic
community (Csikszentmihalyi, 1990).
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A few large-scale national longitudinal studies have included
gifted subsamples within their research populations. These data
sets are ideal for comparing outcomes of gifted and nongifted indi-
viduals; however, they were not formulated as investigations of gift-
edness and leave unexplored many variables of interest. Below are
selected examples of such studies.

Three studies of heterogeneous student populations include in-
vestigations of gifted and talented subgroups. The first, Project
Talent, began in 1960 with the collection of varied data on the per-
sonal characteristics, achievement, and aptitude of approximately
100,000 secondary school students throughout the United States.
Researchers periodically collected follow-up data on subsamples of
these subjects. Among the Project Talent findings of interest to
educators of the gifted was Astin and Myint's (1971) report that
scholastic aptitude, especially in mathematics, and high education-
al aspirations were the best predictors of girls’ career orientation in
5,000 female Project Talent subjects. A second study using the
Project Talent data bank investigated differences in achievement in
relation to early potential (Card, Steel, & Abeles, 1980). Card and his
associates found gender differences favoring the achievement of
males and attributed these findings largely to career and family
conflicts for women. For high-potential males, achievement predic-
tors included socioeconomic status and job-related experiences.

A third study analyzing a subgroup of talented subjects is a recent
Educational Testing Service (ETS, 1991) project using data from
two large-scale longitudinal surveys, the National Longitudinal
Study of the High School Class of 1972 and the High School and
Beyond study (high school class of 1980) to compare the educational
pathways of high- and average-ability high school seniors. The re-
port described the top quartile of 1980 high school seniors as some-
what more likely to begin undergraduate study than 1972 high-
ability seniors. No progress was made in college graduation rates
over this period, however. Only half of the high-ability seniors from
each cohort had earned a bachelor’s degree and only 12% were
enrolled in graduate study seven years after completing high school,
leading the ETS researchers to conclude “There are large losses of
this talent at the higher levels of postsecondary education™ (p. 30).

LONGITUDINAL RESEARCH AS METHODOLOGY
Longitudinal research follows the same persons over time. (Pre-post-

test type studies generally focus on a limited number of observable
behaviors, and use control groups to strengthen their validity. They
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are usually too limited in duration to be considered true longitudi-
nal studies.) Two variations of cross-sectional design stand between
single-measurement studies and true longitudinal research. The
first calls for simultaneous cross-sectional measurement of two
or more different age groups in order to impute developmental
changes. A more common design in the gifted field is the retrospec-
tive study in which eminent achievers are investigated cross-sec-
tionally and asked to reflect on their development. Cross-sectional
and retrospective investigations cannot assess intraindividual
change or the effects of early factors on later achievement.

In contrast, two major types of questions are ideally suited to
longitudinal study: First, how do people change as they age? Sec-
ond, what are the consequences of early experiences and charac-
teristics on later functioning (Schaie, 1983)? The investigation of
changes associated with aging draws from a developmental life-span
perspective, usually tracing one or more life stages of infancy, early
childhood, adolescence, and adulthood. The developmental ap-
proach is not only theoretically rich, but is essential in disentan-
gling effects of maturation, personal and sociocultural experience,
and aging. Longitudinal studies can demonstrate individual change
over time and document the consequences of earlier experiences.

Researchers and educators interested in identifying and nurtur-
ing gifted individuals seek access to information about personal
qualities and behaviors of school-aged children, adolescents, and
young adults. They draw on such information, within a theoretical
framework, to design programs for gifted individuals. The efficacy of
identification procedures and educational services is best demon-
strated by following individuals longitudinally and monitoring their
experiences.

Longitudinal work captures variability in individuals over various
occasions and life stages, whereas a cross-sectional view reveals only
a moment in time. Take, for example, the case of one of the high
school valedictorians in Arnold’s study (Chapter 2). This valedic-
torian, “Ellen,” turned down prestigious colleges to attend a small
Christian fundamentalist institution in the South. A snapshot of
her achievement at age 18 might have led to the conclusion that
Ellen was unlikely to realize her enormously high academic potential
as a graduate of a limited-curriculum, low-prestige undergraduate
institution. A snapshot at age 20 would have yielded a far different
prediction. Three years after high school, Ellen graduated early as a
biology major with a perfect grade point average and planned to
attend medical school. Ellen never became a doctor. A snapshot at
age 23 showed her as the wife of a seminary student, taking courses
in elementary education and contemplating a career as a teacher to
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alternate with full-time child raising. Ellen’s traditional values, re-
searchers might have concluded, would take precedence over using
her ability in a high-level career. Ellen’s story is still unfolding,
however. Her most recent snapshot at age 28 shows Ellen as a
minister’s wife who is also a full-time doctoral student in science
education.

There are several lessons about longitudinal inquiry that can be
derived from Ellen’s story. First, cross-sectional views of individuals
can be limited and misleading. Ellen’s snapshots were each incom-
plete; a full picture shows a rather consistent pattern in which she
demonstrates both her traditional values and her intellectual and
achievement strivings. Second, Ellen’s participation in a longitudi-
nal study provides rich contextual information for understanding
her choices and perceptions of her own development. Third, the
complexities of Ellen’s life course have been captured only with
multiple contacts over time.

Educators, developmental psychologists, and other longitudinal
researchers follow the same general process of inquiry. After estab-
lishing the focus of a study, the researcher identifies and samples an
appropriate population. A sample size large enough to address sub-
ject attrition and small enough to manage multiple contacts with
subjects is needed. Like single-measurement studies, data may be
qualitative or quantitative, collected using quasi-experiments, eth-
nography, survey, or other social science approaches. Some re-
searchers, including those represented in this book, triangulate
their methods and data sources, combining interviews, for example,
with survey data, or standardized test scores with observations of
program participants. Chapters by Moon and Feldhusen (Chapter
14) and Delcourt (Chapter 15) provide examples of triangulation
methods used in evaluating the effects of special gifted programs.
After identifying a sample, contact is made with potential study
participants and, in some cases, schools, parents, or testing com-
panies, to request their cooperation over the proposed study period.
The number of contacts varies, although most longitudinal studies
contain more than the two measurement points of a conventional
pre- and posttest design. The data sources can be paper-and-pencil
test administrations, interviews, observations, or examination of
creative products such as scientific reports or artworks. Interim
data analysis and interpretation normally occur following each data
collection point. Researchers trace paths of individuals as well as
patterns among groups and subgroups.

As the study progresses, the issue of subject attrition inevitably
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arises. Researchers attempt both to locate study members and to
understand potential differences between active study participants
and nonrespondents. Unique to longitudinal research, the focus or
even the purposes of a study can change as the research progresses.
Although limited to a certain extent by their initial designs, re-
peated-measures studies can expand to include new variables that
reflect changes in the researcher’s understanding and in the life
stage or experiences of the study members themselves. Of particular
value, participants can reflect back on their own experience from
different vantage points and assist with the interpretation of their
own data profiles.

The majority of longitudinal studies involve repeated personal
contacts between researchers and their study members. Multiple
contacts provide the opportunity to clarify and follow up on previous
information. The close rapport and lengthy period of contacts with
gifted and talented individuals is one of the joys associated with this
methodological approach.

The pleasure of keeping in contact with talented people is bal-
anced with the frustrations of keeping track of mobile individuals. A
wealth of data can prove overwhelming in volume, complexity, and
cost. Fleming and Hollinger (Chapter 12), for instance, found their
data were too extensive for the local computing facility to process.
They were forced to drive a car, sagging noticeably from the weight
of innumerable IBM punch cards, to another state’s flagship univer-
sity for data analysis. Improvement in computing equipment and
the obsolescence of punched data cards enabled the researchers to
be reunited with their data several years later. Many researchers
persist in spite of the pitfalls in order to investigate issues that can
only be answered by studying the same individuals over time.

WEAKNESSES OF LONGITUDINAL METHODOLOGY

Those who have survived or are presently enduring the doctoral
dissertation or the tenure processes will probably read with special
understanding Wagner and Sternberg’s (1986) discussions of tacit
knowledge as a component of the Triarchic Theory of Human Intel-
ligence. Their discussion focused on the decisions professionals
must make based on a field’s accumulated yet unwritten wisdom.
When it comes to doctoral or pretenure academic research, it is
considered unwise, for example, to select a research problem that
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cannot be addressed within a year or two because of the consequent
delay this would have on the conferral of a degree or the acquisition
of a publication. Longitudinal studies take time, particularly when
data points are several years apart. A compensating element to keep
in mind is that if all goes as planned, one does have a cohort of
subjects from which to gather data over the course of years. This
advantage is not something to be taken lightly given the difficulties
associated with getting access and permission to study new groups
of children or adults.

Overall, the commitment essential to conducting longitudinal
research is immense, both in terms of time and money. Time is
required for tracking down individuals who move and fail to send
forwarding addresses, and for setting up interviews. Gifted individ-
uals, such as the subjects of the studies described in this book, are
often busy and active. Arranging time for a conversation can be
extremely frustrating, especially within the constraints of a re-
searcher’s own schedule. Time is also needed to organize, code, or
quantify the data needed to make comparisons across collection
points. Finally, time is required for travel to meet with study sub-
Jjects and to write funding proposals to continue the study.

Funds are needed to pay for transcriptions, mailing, copying,
telephone bills, and travel expenses. Transcriptions of audio or vid-
eotapes alone can cost thousands of dollars. Some researchers
might choose to purchase equipment to do their own transcription.
One could also play the interview tapes repeatedly to extract anec-
dotal material verbatim and to classify the rest into categorical
schemes or quantifiable variables. Some funding agencies, like the
Spencer, Sloan, or the National Science Foundations, will support
longitudinal research if they are interested in the study population.
Although it is hard to predict what will be of interest to funding
agencies in the future, work related to groups which are underrepre-
sented in science, mathematics, and technology are current priori-
ties, particularly if the proposed study’s focus is on how to remove
obstacles to active participation in these fields.

VALIDITY IN LONGITUDINAL RESEARCH

Schaie (1983) noted that, although longitudinal research offers sig-
nificant advantages over cross-sectional designs, it suffers from
methodological difficulties that can threaten the validity of the stud-
ies. (See Schaie for a more technical explanation of validity issues in
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longitudinal research.) We have already noted one potential threat to
the internal validity of longitudinal studies: bias introduced by re-
peated exposure to researchers and to instruments. Campbell and
Stanley (1963) referred to these as “testing effects,” comprising
practice effects and reactivity. Practice taking a certain test or com-
pleting a certain task might cause subjects to perform differently
than if they had no prior exposure to the instrument or task. Sim-
ilarly, participation in a study that encourages reflection or empha-
sizes given types of achievement might affect subjects’ habits of
reflection, insight, self-view, or even their subsequent decisions and
behavior. The extent to which study members are affected by their
participation in an ongoing research project cannot be measured
and varies according to characteristics of individual study members
and researchers and the nature of the contacts between them.

Difficult issues can arise in longitudinal research when, as is
common, subjects ask researchers for advice or assistance. Occa-
sionally, a researcher will feel it necessary to take an advocacy role
for a study subject or gifted program. At other times, an investigator
might act on information about a health or life-threatening situa-
tion or help a subject negotiate an obstacle to achievement. Such
interventions, although rare, obviously contaminate study findings
for affected individuals. Like many qualitative investigators, longi-
tudinal researchers normally deal with concerns of researcher inter-
vention and subject reactivity by acknowledging them to readers as
potential sources of bias.

Subject attrition, or “experimental mortality,” is a consistent
threat to the internal validity of longitudinal studies. Subjects are
lost through death or through geographic moves that leave them
unreachable by researchers. Research on subject attrition suggests
that experimental mortality of study participants is not random
(Arzi, 1989). Subjects may withdraw when they perceive their lives
are not going well: when they are unhappy, not achieving highly, or
not leading the kind of life they think the research project values.
Virtually every investigator represented in this book can describe
specific instances of cases where subjects dropped out for one or
more of these reasons.

Dealing with experimental mortality is difficult. Holmesian detec-
tive techniques are often required to find missing subjects (Call,
Otto, & Spenner, 1982). (There are agencies that will trace research
subjects for a fee.) Again researchers can, at a minimum, acknowl-
edge attrition as a source of uncontrolled variability. Other ap-
proaches include matching the original study group with a more
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complete same-age control group, or extrapolating from subjects
who rejoin studies the differences that might exist between study
dropouts and persisters.

A third concern about validity in longitudinal research involves
the generalizability of longitudinal study findings to other popula-
tions. The intensive study of highly unusual persons can make
construction of control groups conceptually or logistically very diffi-
cult. Davidson and Scripp (Chapter 6), for example, use a control
group in their investigation of musical reasoning development in
gifted and nongifted preschoolers. It is unclear, however, how a
control group could be formed for their second study, an investiga-
tion of musical thinking as it relates to performance of conservatory
music majors (Chapter 7). Sample size and resources are already
limited by the demands and costs of longitudinal inquiry; some-
times adding a control group is not practicable. The lack of compari-
son groups, however, confounds the effects of maturation with the
effects of early characteristics and experiences. Further, as in all
gifted research, the singularity or rarity of some highly gifted study
samples prevents ready generalization, even to other gifted groups.

A related problem is the typically small sample size employed by
many longitudinal studies of the gifted. Large sample designs, like
those reported by Perleth and Heller (Chapter 4) and by Lubinski
and Benbow (Chapter 10), require enormous resources from grant-
Ing agencies. Some behaviors or abilities associated with giftedness
or eminence are rarely exhibited and selective groups provide only
small numbers of subjects for follow-up.

The validity of single-cohort longitudinal studies is threatened by
historical effects. Single-cohort studies involve a research sample
whose members are approximately the same chronological age.
Since members of the same age group, or cohort, have experienced
similar societal conditions (cohort effect) and identical historical
events (time-of-measurement effect), their individual and group pro-
files might reflect their maturation in a common milieu rather than
the impacts of the study variables. Another cohort with a different
sociohistorical context might vary in its patterns of development.
Fleming and Hollinger (Chapter 12), for instance, studied the ca-
reers of women who were high school students in the mid-1970s.
Without question, the professional expectations and opportunities
these women experience are different from those of their mothers or
their daughters. Generalizing from the career development of the
Project Choice subjects to women of other cohorts might be unwar-
ranted. Single-cohort studies of programs for the gifted, like those of
Delcourt (Chapter 15) and Moon and Feldhusen (Chapter 14), may
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suffer threats to validity from inconsistencies in the way programs
are implemented as well as by a particular societal context.

Again, researchers use several means to deal with the threats to
validity posed by single-cohort longitudinal studies. The best way, of
course, is to replicate a longitudinal study with multiple cohorts.
Subotnik, Karp, and Morgan (1989) created a multiple-cohort study
by comparing their subjects with counterparts in Terman's study on
matched IQ and survey instruments. In this volume, Lubinski and
Benbow (Chapter 10), Perleth and Heller (Chapter 4), and Cramond
(Chapter 9) used multiple-cohort longitudinal design. Other re-
searchers compare longitudinal panels of same-age subjects from
different sociocultural contexts. Single-cohort longitudinal studies
can be justified in the case of populations that are previously un-
studied and in intensive qualitative designs (Vaillant, 1977). Such
studies generate information, questions, and hypotheses that serve
as a foundation for future research using other cohorts, more lim-
ited variable sets, and larger samples. Care must be taken, however,
to avoid generalizing single-cohort study findings to other popula-
tions with different surrounding circumstances.

STRENGTHS OF LONGITUDINAL METHODOLOGIES

We have presented a rationale for avoiding this time-consuming,
expensive, and exhausting approach to conducting research. Now
we want to convince our readers that the best way to answer vital
educational questions is to extend, sometimes dramatically, the
collection of data points used to measure the effects of an education-
al treatment or to determine the predictive validity of a standardized
measure.

As responsible professionals, we want to be able to offer sound
advice to children, teachers, and parents who pose questions that
are of great concern to them. For example, how much of a role does
doing well on an IQ or SAT test play in students’ later accomplish-
ment? How can we best assist students who achieve extremely high
grade point averages to capitalize on the very academic talent and
motivation that made them high school valedictorians? If winning a
prestigious award for creative achievement in high school does not
ensure outstanding accomplishment during early adulthood, what
distinguishes the experiences of those who do fulfill their potential
from those who do not? What role does gender play in the develop-
ment of talent? These questions speak to the goals and expectations
we have for young people in taking an active, constructive, and
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satisfying part in our society. The answers vary according to the
developmental stage of the study subjects, as well as by societal
expectations, historical events, and personal psychological predis-
position. Longitudinal study, because of its sweeping chronological
reach, can offer meaningful insights into the outcomes of earlier
educational policies and help us plan interventions that more clearly
fulfill societal and individual needs.

Maintaining control over constantly changing address lists of
study participants can be frustrating, yet reuniting with individuals
over more than one data collection point is extremely rewarding.
Follow-up interactions result in strong bonds between researcher
and subject, and the thrill of observing a growing and changing
individual encountering the various challenges that are part of the
developmental life span helps overcome some of the more frustrating
aspects of the methodology. Interviews, whether in-person, on the
phone, or in writing, offer a context for the quantitative data that
usually serve as the structural base for a research project. For exam-
ple, in the course of monitoring the educational decisions made by
Westinghouse Science Talent Search winners, Subotnik and Steiner
(Chapter 3) noted that the largest proportion of their subjects left
the science pipeline during the first 2 years of college. They as-
sumed, based on national reports on postsecondary science educa-
tion, that this attrition was due to the large, impersonal, and de-
manding introductory classes traditionally designed to weed out
those students not prepared to jump through intellectual and tra-
dition-bound hoops to join the ranks of professional scientists.
Indeed, the interviews supported this reasoning, but also showed
how most undergraduate institutions systematically refused stu-
dents opportunities for participation in research, the dimension of
science that was most attractive to these students and for which
they had achieved the most recognition. Furthermore, Science Tal-
ent Search winners were afraid to insist on being able to continue
working at research because they now saw themselves as lowly
freshman in a sea of equally talented individuals.

Follow-up interviews provide richer data by virtue of the height-
ened rapport between study participants and researchers, and in-
creased comfort and openness of study members in talking or
writing about themselves. Abundant anecdotal material aids inves-
tigators in triangulating data collection methods, thereby creating
a three-dimensional view of study findings, enlivening written re-
ports, and underlining the individuality of gifted persons.

Longitudinal researchers have seen teachers, gifted programs,
and even school systems affected positively as a result of their on-
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going research contacts. Terman enjoyed a warm relationship with
many members of his study cohort. In fact, his interactions with
them could be described in some cases as interference. He offered
advice, made connections, and served as a reminder that they had
been labeled as gifted. Similarly, Davidson’s work on critical think-
ing in music in a Massachusetts school district resulted in expan-
sion of the professional music staff in the schools (Davidson, 1992,
personal communication). The impact of such relationships, which
are inherent to the methodology, certainly compromises the rigor of
the studies, but the rewards for both subjects and investigators are
extraordinary.

OVERVIEW OF CHAPTERS AND THEIR
ARRANGEMENT

The chapters in this volume have been organized into three catego-
ries based on the standard by which the study subjects were identi-
fied. The first cluster is organized around the criterion of demon-
strated performance. Arnold (Chapter 2) identified Illinois high
school valedictorians of the class of 1981. Her focus in this volume is
on the career patterns and adult achievement aspirations of the
males in the group. Subotnik and Steiner’s study subjects (Chapter
3) were 1983 Westinghouse Science Talent Search winners who at
age 17 competed successfully for America’s most prestigious second-
ary school science prize. The investigators discuss the variables that
differentiate those who have persisted in the field of science over
time from those who have chosen a different path.

The region formerly called West Germany has an active scholarly
community studying the development of talent in German young-
sters. Two chapters in this section written by researchers from the
University of Munich address the outcomes of experimental multi-
dimensional identification procedures. Perleth and Heller (Chapter
4) report on a combined longitudinal and cross-sectional study of
giftedness and achievement of German students from ages 6 to 18.
Their large-sample, multiple-cohort study includes noncognitive,
personality, and environmental determinants of educational
achievement. Chapter 5 describes Hany’s investigation into the de-
velopment of technical creativity in German students.

Davidson and Scripp are musicians and scholars affiliated with
the Harvard Project Zero, a developmental study associated with
Gardner’s (1983) theory of Multiple Intelligences, and the New En-
gland Conservatory of Music. They have contributed two chapters
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that explore musical giftedness. Chapter 6 looks at musical reason-
ing among preschool aind early elementary school students. Chapter
7 introduces the evolution of advanced musical reasoning among
performance majors at a distinguished conservatory. Finally, Mil-
gram and Hong, in Chapter 8, report on an Israeli study that intro-
duces the notion of leisure-time activity choice as a significant
variable in predicting adult creativity and achievement.

Our second category of studies explores the predictive validity of
various standardized tests that have been used extensively to identi-
fy giftedness. Cramond (Chapter 9) provides us with the historical
context for the design of the Torrance Tests of Creative Thinking
and a rationale for their continued use to recognize creative children
who might otherwise be overlooked by IQ measures. Lubinski and
Benbow (Chapter 10) have directed a comprehensive, multicohort
study of individuals who reason extremely well in mathematics. The
criterion of identification is a superior score on the SAT-M before
the age of 13. In our only study of comparative identification pro-
cedures, Albert (Chapter 11) describes his work with high-IQ males
and same-age males who were identified as math or science tal-
ented.

Our third section addresses the long-range effect of participation
in gifted programs with unique identification procedures and pro-
grammatic designs. Highly able girls were the subjects of an experi-
mental program in career development designed and conducted in
1977 by Fleming and Hollinger (Chapter 12). Their chapter de-
scribes the career patterns of women at the most recent data collec-
tion point. Rudnitski (Chapter 13) conducted a follow-up of Gradu-
ate Leadership Education Project (GLEP) fellows, all of whom had
been labeled as potential leaders in the field of gifted education and
were provided with a special experience by a consortium of univer-
sities. The Purdue Three-Stage Model was developed by Feldhusen
and Kolloff as a pull-out enrichment program for gifted students.
Moon and Feldhusen (Chapter 14) have conducted an investigation
into the effects of the program on a group of its earliest graduates. A
wide-spread enrichment program in the United States is the Ren-
zulli Enrichment Triad which employs the Three Ring conception of
giftedness as its identification method. Delcourt (Chapter 15) de-
scribes a 5-year follow-up of students in a program that imple-
mented the Triad design in order to address the impact of the
program on participating students.

The final chapter in this volume includes a synthesis of the re-
ported research, identifies common themes, and suggests areas for
future exploration. In that chapter we assess how far longitudinal
research in gifted education has moved beyond Terman.
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Chap Study Sample Data Collection Primary Focus Data Sources
-ter Points
The Nlinois Vale- Male high school Began: 1981 Determinants of Interviews,
2 | dictorian Project valedictorians and Data Waves: academic and career | college entrance
(Amold) salutatorians annually 1981-1985 achievements in examination scores,
N=35 1990 academically talented | questionnaires
males
Adult Manifestations | 1983 Male and female | Began: 1983 Identification of Interviews,
3 | of Academic Talent in | Westinghouse Science | Data Waves: variables associated | questionnaires
Science Talent Search 1984 with retention and
(Subotnik & Steiner) | Winners 1988 attrition of science
N=98 1990 talent
Munich Longitudinal | German elementary Began: 1985 Identification methods | Tests;
4 | Study of Giftedness and secondary school | Data waves: for gifted children and | questionnaires;
(Perleth & Heller) students identified by | 1986 adolescents; Testing | interviews (of selected
teacher screening and | 1987 of multidimensional subjects)
test scores 1988 theoretical model of
N=1414 giftedness; genesis of
achievement
Development of German elementary Began: 1988 Identification methods | Tests,
5 | Technical Creativity | and secondary school [ Data waves: and testing of performance
(Hany) students 1988 theoretical model of | assessments,
N=195 1989 technical creativity academic records
1990

Figure 1.1. Overview of collected studies
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Musical Giftedness in

First born preschool

Began: 1978

Course of musical

Observations;

6 Pre-School Years children ages 1-6 Data waves: development in early | tapes and
(Davidson & Scripp) N=9 Twice monthly childhood; develop- transcriptions of
1978-1982 ment of musically children's song
gifted children singing
Giftedness and Male and female Began: 1985 Relationship between | Observations:

7 Musical Training in music conservatory Data waves: music performance tapes and trans-
Conservatory Students | students Each cohort, twice and cognitive criptions of sight-
(Scripp & Davidson) N=120 yearly for two years structures of singing and playing

Cohort I: 1986-1987 | musical understanding | exercises; student
Cohort 11:1988-1989 reflective writing
Creative Thinking and | Male and female 1973 | Began: 1973 Predictive validity of | Tests of creative

8 | Performance in Israeli high school Data waves: creativity test and thinking: academic
Adolescents as seniors 1973 leisure-time activities | records: measures of
Predictors of’ Adult N=67 1990 in predicting adult activities and
Creative Attainments accomplishment accomplishments
(Milgram & Hong)

Torrance Tests of 1958-1964 Minnesota | Began: 1958 Development of Tests of creativity;

9 Creative Thinking: elementary and high | Data waves: creativity; measure- indices of creative
Design and Predictive | school students 1958-1964 ment of creative achievement
Validity (Additional small- 1969 potential; predictive
(Cramond) cohort samples) 1971 validity of Torrance

N=500 1979-1980 Tests of Creativity
Mathematically Five cohorts of 12-13 | Began: 1972 Determinants of SAT test scores,
10 | Precocious Students | year-olds scoring Data waves: achievement in Psychological and

(Lubinski & Benbow)

highly on the SAT test
in mathematics
N=5000

Each cohort studied at
ages 13, 18,23

science and mathe-
matics among
mathematically gifted
students

ability tests,
questionnaires,
interviews (of selected
subjects)

Figure 14. Continued
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Gifted Boys and their | High-1Q and Began: 1977 Effects of family, IQ and mathematics

11 | Families mathematically gifted | Data waves: cognitive, personality, | test scores;

(Albert) twelve year-old boys [ 1977 and creative factors on | test battery;
=52 1982 career choice and interviews
1986 adult eminence
Project Choice: Gifted | 1976 high school girls | Began: 1976 Determinants of Tests;
12 | and Talented Women | ages 15-16in 2 Data waves: career achievements | academic records:
(Fleming & Hollinger) | public, 2 private, and [ 1976 among gifted women; | questionnaires
2 parochial high 1978, 1979 Outcomes of career
schools 1982 program for girls
N=268 1990
A Generation of 1977-1981 Five Began: 1977 Determinants of Interviews,

13 | Leaders in Gifted cohorts of gifted Data waves: leadership in gifted academic and career
Education education graduate 1977-1981; education; Outcomes | achievement records,
(Rudnitski) student fellows at 1990 of Graduate Leader- admissions materials

seven universities ship Education Project
N=38
PACE Program: A Elementary school Began: 1980-1985 Outcomes of Family interviews

14 | Follow-Up Study Ten [ students who Data waves: theoretically-driven questionnaires,
Years Later participated in PACE | 1980-1985: elementary gifted
(Moon & Feldhusen) | gifted program and 1990 program

parents of students
N=23 students
N=22 parents
Characteristics of High school students | Began: 1987-1988 Determinants of Document analysis,

15 | High Level Creative | (grades 9 to 12) from | Data waves: creative and student interviews,
Productivity multiple schools/states | 1987-1988; productive behavior: | questionnaires related
(Delcourt) who had been iden- 1991 Outcomes of to school, student, and

tified according to the
Renzulli Three-Ring
Conception of
Giftedness

N=18

theoretically-driven
gifted program

parent characteristics

Figure 1.4. Continued
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The lllinois Valedictorian Project: Early
Adult Careers of Academically
Talented Male High School Students®

Karen D. Arnold

OVERVIEW AND BACKGROUND OF STUDY

The earliest competition involving nearly all members of society
takes place in the academic arena. The label “valedictorian” rewards
the best grade earner in high school and constitutes a lifelong
marker of success. The Illinois Valedictorian Project is in the thir-
teenth year of a projected 15-year study of high school valedic-
torians. The Project follows the academic and nonacademic lives of
top high school achievers in order to understand academic suc-
cess—its antecedents, prices, rewards, and relationship to career
and personal life adaptation.

Aside from a yearly flurry of newspaper profiles and countless
retrospective anecdotes, little is known about what really happens to
high school valedictorians. No systematic study of valedictorians
appears in the education or psychology literature. What are the con-
sequences of graduating as the best student in a high school? Does
stellar academic performance as a high school student translate into
high achievement in postsecondary education? More importantly,
what does scholastic achievement have to do with success outside
academics? Such questions guide the longitudinal research which
seeks to investigate the relationship between high school academic
achievement and undergraduate and career attainment.

*The lllinois Valedictorian Project has been conducted since 1981 with Dr. Terry
Denny, Professor Emeritus, University of Illinois at Urbana-Champaign. Partial fund-
ing for the study has been provided by the North Central Regional Education Labora-
tory, Boston College, and the University of Illinois Bureau of Educational Research.

24



THE ILLINOIS VALEDICTORIAN PROJECT 25

The Project began with the identification of 82 valedictorians and
salutatorians who graduated in 1981 from high schools throughout
the state of Illinois. Researchers attended each of the graduation
exercises of the participants, met with them, and conducted five or
six extended interviews with each of the study members. Question-
naires, telephone conversations, letters, and other information sup-
plemented the semistructured interviews.

Longitudinal Design

Following valedictorians through college and into early careers al-
lows researchers to observe the change and continuity of individuals
and group values, accomplishments, personality, and aspirations.
Longitudinal study design also illuminates influences on achieve-
ment and issues of importance to students. Study members relate
their perceptions and experiences as they occur, not in the tidied
frame of retrospection. The participants’ conception of their experi-
ences over a crucial 15-year life period provides a developmental
picture of academic achievers that is significantly richer and fuller
than a cross-sectional view of a group of former high school valedic-
torians.

Single-cohort longitudinal studies such as the Illinois Valedic-
torian Project are vulnerable to time-of-measurement effects. In oth-
er words, the particular sociohistorical context surrounding Illinois
high school students in the early 1980s may render this group
incomparable to top achievers of a different time, region, culture, or
age group. As the population of valedictorians is apparently un-
studied, however, investigation must begin with intensive descrip-
tive efforts. In addition, a single-cohort study can be useful in ex-
tracting information about a unique population (Schaie, 1983).
Researchers conducting the longitudinal Grant Study of Harvard
men, for example, extrapolated principles of optimal mental health
and adaptive functioning from their highly atypical, intensively
studied group (Vaillant, 1977). Similarly, the in-depth study of aca-
demically successful adolescents may provide patterns of successful
adaptation that apply to more heterogeneous groups.

Related Research

The longitudinal Illinois Valedictorian Project draws from the litera-
ture of developmental psychology, particularly theory on meaning-
making through intensive life-story narrative (Guba & Lincoln,
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1989; Kegan, 1982; Lincoln & Guba, 1985). In addition, the re-
search on high academic achievement is informed by other longi-
tudinal studies of gifted individuals.

The developmental levels of late adolescence and early adulthood
center on identity formation, which is related closely to the clarifica-
tion of vocational purpose (Chickering, 1978; Erikson, 1968; Perry,
1970). An individual’s approach to identity issues affects the rela-
tionship between educational achievement, career aspirations, and
early vocational behavior through the way that individual makes
meaning of his or her world (Kegan, 1982). Self-efficacy and cogni-
tive development, for example, affect the formation of an adult work
identity and mediate the direct relationship between academic and
career attainment. Young people’s perceptions of themselves and
the world converge in the construction of a scenario or game plan for
their future, a narrative picture of what they hope and expect from
life (Whitbourne, 1987). Such narratives crystallize goals and offer a
yardstick for measuring progress (McAdams, 1990). The longitudi-
nal interview design of the Illinois Valedictorian Project elicits the
development of these narratives over time.

Developmental theory provides a framework for the study of in-
dividual lives but longitudinal research on the gifted relates more
directly to the valedictorian population. Despite several decades of
studying the correlates of early achievement, present knowledge is
not sufficient to understand fully, much less to predict, the achieve-
ment of outstanding individuals. Even Terman's widely quoted
study of genius children included adults who worked as unskilled
laborers (Oden, 1968). Longitudinal studies of the gifted offer a
particularly rewarding insight into the development of outstanding
human achievements.

Longitudinal research on the gifted focuses on intellectual ability
and creativity as well as on outstanding performance in a single
talent area. This volume includes, for instance, longitudinal studies
of mathematically gifted adolescents (Lubinski & Benbow, Chapter
10) and scientifically talented high school students (Subotnik &
Steiner, Chapter 3). The Study of Mathematically Precocious Youth
(SMPY) is an example of a study whose gifted population was identi-
fied on the basis of tested ability, rather than school grades (Benbow
& Stanley, 1983). Two major goals of the related educational efforts
are early entrance into postsecondary education and facilitation of
advanced, specialized work in mathematics and science. The mathe-
matically talented students in the SMPY studies are frequently inel-
igible as high school valedictorians because of their early exit from
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high school. SMPY students and Westinghouse competition winners
are encouraged to pursue talent areas rather than to excel in the
complete range of high school subjects. In a retrospective study of
top performers in athletic, artistic, and intellectual fields, Bloom
(1985) reminded educators that exceptional talent development oc-
curs with intense specialization. Such specialization normally takes
place outside of, and sometimes in opposition to, the normal de-
mands of group-oriented, multisubject schooling.

The longitudinal Grant Study, mentioned above, used identifica-
tion procedures that resembled the valedictorian definition of talent
as general academic excellence. The Grant Study of Adult Develop-
ment followed the lives of 100 Harvard men for over 40 years, begin-
ning in their college days in the early 1940s (Vaillant, 1977). The
Grant Study identified subjects who seemed mentally and physically
healthy—men who could be expected to make the best possible
adaptation to life. The study followed the men’s lives through ques-
tionnaire self-reports and interviews. The men were similar in intel-
lectual achievement, physical and mental health, and stability of
family background. Each man held the Harvard success label. Vail-
lant found that the differences that dramatically separated these
men four decades after their identification as the best and the
brightest were neither single traumatic events nor abundant prob-
lems. Instead, Vaillant concluded that adults change significantly
over time and that eventual life success and adjustment results from
superior abilities to adapt to the world.

The homogeneity of the Grant Study sample resulted in un-
answered questions that can be profitably studied in a contempo-
rary longitudinal study of more heterogeneously talented youth. The
Grant Study defined giftedness as optimal adaptation. This defini-
tion of giftedness is not equivalent to academic performance; how-
ever, the Grant Study comes closer to a performance depiction of
talent than most gifted studies that identify subjects on the basis of
tested intelligence and ability.

An important example of a highly talented sample selected on the
basis of measured intelligence was the longitudinal Terman study of
1,000 gifted California school children (Oden, 1968; Terman, 1959;
Terman & Oden, 1947). Terman'’s group was selected in the 1920s
from the top 1% in tested intelligence, contained males and females,
and used clinical interviews and a variety of intelligence and person-
ality tests. The findings from Terman’s group and Grant's sample
were similar on several counts. The principal differences occurred in
academic achievement and career success, with Terman’s group
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lagging behind the Grant group. The most apparent reason for these
differences was the selection criterion of academic achievement pres-
ent in the Grant study and absent in the Terman study. Terman’s
subjects varied widely on school performance, the identifying label
of talent for the valedictorians. Findings from the Terman studies
are only tangentially applicable to the valedictorian study because of
the definition of giftedness as measured intelligence and the dis-
similar historical context.

Few studies directly address the relationship of academic and
adult attainment. It is unclear from the mixed results of these
studies how closely high school and college grades relate to career
success (Astin, 1977; Baird, 1982; Hoyt, 1966; Munday & Davis,
1974; Watley, 1971). Some indications are that scholastic perfor-
mance does make a difference, for high academic achievers in gener-
al (Astin, 1977), and for women with high IQs (Sears & Barbee,
1977). Other studies found that success, especially life success but
career achievement as well, related more closely to nonacademic
factors such as extracurricular activities (Munday & Davis, 1974) or
mature coping mechanisms (Vaillant, 1977).

A final category of related research is sociological and social psy-
chological literature concerning determinants of adult vocational
behavior. Basic status attainment models, for instance, hold that
occupational attainment results from an individual's family socio-
economic level, educational level, and ability (Blau & Duncan, 1967),
and from the influence on achievement of race, gender, and eth-
nicity. Social psychologists point to the importance of achievement
motivation in determining academic and career behavior (Ames &
Ames, 1984; Dweck & Elliot, 1983; Spence & Helmreich, 1983).
Although achievement motivation has been shown to relate to real-
world attainment, achievement behaviors are mediated by a constel-
lation of other factors, including ability, personal values, and the
actual and perceived occupational structure of opportunity (Astin,
1984). Sociological and achievement motivation research offer addi-
tional insight regarding adult behavior; however, such literature
rarely highlights gifted populations.

Some definitions of gifted learners are stated in terms of abilities
to make wise and personally rewarding adaptations to world de-
mands (Sellin & Birch, 1981). How the valedictorians cope with
these demands over time and, indeed, whether the research on
talented and gifted applies appropriately to a group that achieves
within the system are fascinating central questions to our study.
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SAMPLE AND METHOD

The study members are 46 women and 35 men who were the best
grade earners of their high school classes. The 51 valedictorians, 20
salutatorians, and 9 top honor students graduated in 1981 from
public and private high schools in rural, town, city, and suburban
[llinois. (The students will be referred to as “valedictorians” for the
sake of conciseness.) The educational background and occupations
of the students’ parents vary considerably. The predominantly white
group includes five African-American and three Latino/a students as
well as one Asian-American student.

Sampling Procedure

The sample was drawn from a list of 270 Illinois high schools that
publicly recognized valedictorians at commencement. The list of
schools was obtained in response to letters of inquiry to all Illinois
high school principals, half of whom responded. The scheduled
times of the graduation exercises had a direct bearing on the sam-
ple, as a researcher attended the commencement ceremonies of each
of the study participants.

Within the logistical constraints of attendance at graduation,
high schools were chosen to include large and small schools; city,
rural, and suburban; parochial and public; and schools with an
African-American and Latino/a majority. Whenever a conflict arose
in which more than one school was scheduled for a commencement
ceremony at the same time, schools were chosen to provide the
demographic characteristics which were otherwise underrepre-
sented in the study. In this manner, 33 schools were selected, in-
cluding six Catholic, one Lutheran, two nondenominational private,
and 24 public high schools. Study members graduated at the top of
classes of 25 students in farming communities and at the head of
650 students in suburban and city high schools. They achieved top
high school honors in inner-city Chicago, in central and southern
Illinois cities, and in university towns. One valedictory address was
given in Spanish.

After attending the commencement exercises, letters requesting
participation were sent to 90 students. Eighty-three replied, one of
whom could not be convinced to join the study. Another died soon
after the initial interview. In this fashion, the current 81 students
were selected. In the first 10 years after high school graduation, all
of the valedictorians remained active in the study.
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The sample, in short, was designed to include students who were
matched by a common criterion of publicly recognized academic
success but who represented the widest range of possible settings
for that success. Although the geographical distribution of the 33
schools roughly corresponds to the concentration of the state popu-
lation in the Chicago area, the sample overrepresents Illinois stu-
dents from high schools outside Chicago, from private high schools,
and from predominantly African-American and Latino/a institu-
tions.

The Participants

In addition to 51 valedictorians, participants include 20 salutator-
ians and 9 top honor students. Salutatorians were included on the
urgings of members of a pilot study of high school valedictorians. A
few top honor students were also included on the advice of infor-
mants who identified them as the actual top student at the school.
Continued inclusion of these students has rested on analyses that
show them to be similar to the rest of the group in ability, back-
ground characteristics, and college academic performance. Seventy-
two of the valedictorians are white, five are African-American, three
are Mexican-American, and one is Chinese-American. The parents
of the valedictorians work in diverse occupations, from unskilled
laborers to farmers, business owners, and professionals. Most of the
valedictorians grew up in stable two-parent families. Only four stu-
dents grew up in single-parent households because of divorce (n =
2) or death of a parent (n = 2). Parents were educated to the sixth
grade in some instances, beyond the PhD in others. As they gradu-
ated high school, religion was at the center of some of the valedic-
torians’ lives and outside of others. Among the believers are Catho-
lics and Protestants, Baptists, Nazarenes, Mormons, and Jews.
Some of the study group speak English as a second language; other
native speakers of English speak a second language in the home.

Commencement Exercises

The sample was limited to high schools that recognized a valedic-
torian publicly with the traditional commencement address. Wit-
nessing the moment of public anointment as valedictorian was,
therefore, an important initiation to the Illinois Valedictorian Proj-
ect. A Project researcher attended each of the 33 high school com-
mencement ceremonies to get some sense of that significant day in
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the lives of the students as well as to introduce the study to them.
Each valedictorian provided the Project with a copy of the valedic-
torian address. With a very few notable exceptions, these speeches
were uninspired accounts of high school experiences, gratitude to
adults, and vague calls to future leadership. In the first year of the
study, researchers used the addresses and the field notes from
commencement to initiate discussion about the background, mean-
ing, and experience of being high school valedictorian.

Data Collection: Interviews and Quantitative Data Sources

The valedictorians participated in five or six semistructured inter-
views. In addition, questionnaire data were collected in 1981, 1984,
1985, and 1988.

In the academic year following their high school graduation, each
valedictorian was interviewed about their high school and family
experiences. Subsequent interviews dealt with adjustment to col-
lege, choice of major, and relationships. As the students left college,
the focus of the interviews shifted to graduate school and early
careers as well as dating, marriage, and parenthood. All the inter-
views feature questions aimed at identifying the participants’ need
to achieve and the source(s) of that need, influential experiences
related to their academic achievement, and a sense of their general
attitudes toward themselves, their families, their careers, and the
future. Among the several questions that are repeated at each inter-
view are queries about the students’ ultimate goals, their struggles,
and the meaning they give to having been valedictorian or salu-
tatorian. Interviewers also read excerpts from past interviews to
solicit current reactions of study members to earlier thoughts, feel-
ings, and aspirations.

During the first year of the study, the Project collected survey
information about student lifestyles and values that replicated items
from a national sample of over 16,000 1981 high school seniors
(Bachman, Johnston, & O’Malley, 1981). The same questions were
posed to the study members in 1990. Researchers administered
other normed survey instruments over the years that have facili-
tated the comparison of the high-achieving study group with na-
tional samples of heterogeneous and gifted age peers. In 1985, stu-
dents completed instruments measuring gender role expectations
and achievement motivation (Personal Attributes Questionnaire,
Spence, Helmreich, & Stapp, 1974; Work and Family Orientation
Questionnaire, Spence & Helmreich, 1983). Finally, study partici-
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pants have completed Project-designed surveys regarding educa-
tional and employment experiences, and personal and occupational
values.

FINDINGS FROM THE FIRST 5 YEARS

Participants in the Illinois Valedictorian Project identified them-
selves as top students long before high school. Half of the valedic-
torians considered themselves high academic achievers by the 5th
grade, 75% by the 8th grade. Although Bloom (1985) found talent
was developed by individualized instruction outside the school, aca-
demic achievers excelled in classroom group learning within school.
In the first year of the study, it became apparent that the conception
of the high school valedictorian as socially backward and excep-
tionally studious was a myth. Valedictorians were high school cheer-
leaders, football stars, and class officers. They played in school
bands and wrote for school newspapers. Unlike Bloom'’s talented
youth, who subordinated school to talent development, these aca-
demic achievers performed within the system of schooling and, for
most, school was at the center of their lives. The valedictorians were
not extraordinarily dedicated intellectuals, nor did they escape the
materialism and vocationalism of their cohort (Levine, 1980). As
they left high school, the valedictorians exhibited a low incidence of
idealism and a high priority on materialism. For most, making a
contribution to society and working to correct social and economic
inequalities were not important goals. Instead, the majority of the
valedictorians expressed their adult goals in terms of children,
houses, and financial security.

As they left high school, both male and female valedictorians
expressed basic insecurities about their abilities. A male valedic-
torian said: “I've never thought myself intelligent. I've always
thought myself very stupid.” A female honor-roll student at an elite
institution told researchers: “I fear flunking out. I always fear that.”
Many students agreed with the study member who said: “I'm not the
smartest student in my high school. I just know how to get good
grades.” Nearly all of the valedictorians were confident of their aca-
demic ability, yet most felt they were not actually the most intelligent
student in their high schools.

Undergraduate Education

All of the valedictorians attended college in the Fall term following
their May 1981 high school graduation. The group scattered across
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the country to attend public and private institutions of widely vary-
ing selectivity and prestige. Most (70%) graduated in 4 years. One
male and three females did not attain undergraduate degrees and
have no plans to resume undergraduate study. Two other stu-
dents—one male and one female—are unsure whether they will re-
turn to college. For each of these individuals, personal rather than
academic reasons led to dropping out. Their situations included
financial problems, pregnancy, early fatherhood, and dissatisfac-
tion with career plans.

Sixty percent of the group completed their undergraduate work in
one of three fields: business (24 %), engineering (19%), and science
(19%). Only six women and three men changed their majors during
college. The valedictorians excelled academically in college, earning
a mean grade point average of 3.6 on a 4-point scale. Three of four
study members received one or more academic honors during col-
lege. At least a dozen study members graduated Phi Beta Kappa,
three were cited as the outstanding student of their graduating
class, and six received all As in college.

Undergraduate Gender Differences

The first five years beyond high school showed significant gender
differences in intellectual self-esteem and career aspirations for the
former high school valedictorians. The first major gender difference
emerged in the area of intellectual self-esteem. Although men and
women participants received equally high college entrance examina-
tion scores and college grade point averages, women lowered their
estimate of their intelligence over their college years. The first drop
in self-estimated intelligence in relation to peers occurred between
the senior year of high school and sophomore year of college. The
women, but not the men, showed a sharp decline in their own
estimations of their intelligence. By the senior year of college, some
women had raised their self-ratings. Still, a significant difference
remained favoring males’ intellectual self-estimate. Not one female
college senior said she was far above average in intelligence com-
pared to her peers, while a quarter of the men said they were far
above average.

A second gender difference was women’s concern about combin-
ing career and family. As college sophomores, six of the valedictorian
women abandoned their medical school aspirations, anticipating
the interference of professional demands on future marriage and
childraising. Women in all majors raised concerns about the merg-
ing of family and career, although none were married or engaged at
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the time. Male study members did not raise these issues in relation-
ship to their own educational and professional paths.

A third gender difference was the striking divergence in labor
force participation plans of male and female valedictorians. As col-
lege seniors, two-thirds of the women valedictorians planned to
reduce or interrupt their labor force participation to accommodate
marriage and childraising. All of the men planned continuous, full-
time labor force participation.

Finally, women's professional expectations as college seniors were
more vague than those of the men in the study group. Women were
also more likely than men to list multiple career possibilities when
they reported their goals.

Gender Differences in Careers

The early research focus on gender differences masked the differ-
ences in career aspirations within genders. In the fifth year of the
study, therefore, analyses concentrated on the career-related differ-
ences among the women. Two distinct vocational groups emerged
among the female valedictorians. Discriminant analyses showed
that women who aspired to high vocational levels were distin-
guished from less professionally ambitious women by work and
family values, rather than by ability, family background, and college
experiences. Valedictorian women'’s job values, mother’s education,
planned timing of marriage and childbearing, and job experience
correlated with their 1986 professional level. These variables sepa-
rated the two female vocational groups very accurately.

The variables that clearly separated women into two career
groups, however, failed to explain men’s vocational patterns. The
current assessment looks more closely at the factors which appear to
account for differences in the career attainment and aspirations of
the male valedictorians.

POSTCOLLEGE STATUS: 1989
Marriage and Children
Nine men and thirteen women were married by January 1989,
about one-third of the males and one-third of the females. One man

was divorced, and one man and one woman were engaged to be
married. Two men and four women were parents, including two of
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the study women who were not married. The three men who married
before completing college were all parents and each was among the
least vocationally and educationally achieving students in the study.
For two of the three, the economic necessity of supporting a family
clearly reduced educational and employment possibilities. The third
chose a rural life centered on his family’'s fundamentalist Chris-
tianity. The first valedictorian woman to marry was the only study
participant to plan not to participate in the labor force.

For valedictorians who married after college graduation, marriage
has not been an equally dramatic factor in their professional lives.
Of interest, however, is the fact that only one of the women pursuing
a PhD or MD degree was married in 1989. One woman in a PhD
program told us that she is not involved in a relationship because
she is busy and needs to be geographically flexible. “Who has the
time? I have had some opportunities, but right now school is my
first priority. Also knowing I would be moving, I didn't want to get
involved and then deal with a long distance relationship.”

Graduate Study

The valedictorians now work and study around the country. Table
2.1 shows the activities of participants in 1989. One man completed
college in 1989 under an engineering co-op program. In 1986, the
year following their college graduation, women were more likely than
men to be in graduate school. The percentage of men and women in
graduate school in 1989 was relatively similar, with 20% of each
group pursuing graduate degrees. However, the graduate fields still
showed a gender difference. Men entered law school in greater num-
bers. Women only attended medical school. (One male study mem-
ber was considering medical school.) Male PhD students were study-
ing mathematics and science; women study members were also
studying English, agriculture, political science, and Divinity. Seven
women completed terminal Master’s degrees or were enrolled in
terminal Master’s programs. In sharp contrast, only one man com-
pleted a Master’s degree program.

Graduate school proved inspirational for some valedictorians and
trying for others. Valedictorians entered programs at prestigious
graduate institutions including the Wharton and Kellogg Business
Schools, MIT, and the Harvard Law School. One male told us that
the best part of the past two years was: “The discovery that I could be
intellectually challenged and stimulated by legal work and realizing
that [ have the preparation and the ability to do very well profession-
ally.” A woman wrote that the best for her was: “Being recruited by
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Table 2.1. Male and Female Valedictorians:
Occupations in 1988

Males Females
Business:
Accountancy, insurance, 1" 7
retail management (32%) (15%)
Technical:
Agronomist, architect, 10 5
computer science, engineer (29%) (11%)
Graduate study:
Law, medicine, 7 10
Ph.D.,MA. (20%) (22%)
Helping professions:
Nurse, physical therapy, 0 13
K-12 teacher (28%)
Nonprofessional and 1 4
homeworker (3%) (9%)
Farmer 1 0
(3%)
Unknown 4 7
(12%) (15%)

professors for a PhD; finding out from my MS adviser and other
professors that I do have what it takes to make it as a woman in this
field. For a while I was doubting my abilities and this helped to boost
my confidence. Pleasant surprise when they actually come out and
say it.” Other students found graduate school personally difficult. A
male law student wrote that “competition at school makes me realize
I'm no longer a big fish—just one of the masses.” Another male law
student was looking for a summer job when he wrote: “After 20 years
of education, 7 of it ‘higher,’ they finally broke my spirit this spring.
Problems because my record is not great on paper, but my references
and my work are very good. Tough to break in. Also, my grades have
suffered because of the need to work my way through school.” Three
students left graduate programs without degrees. One woman left a
prestigious PhD program in chemistry and was teaching in a private
high school. A male study member left a top MBA program after 3
weeks, saying “the program was just not for me.” Another man left a
PhD chemistry program at a top university after he “suffered a
mental meltdown . .. Nothing serious really, just burned out on
chemistry and took a leave of absence. A trying time.”

Most graduate students wrote about their progress without com-
menting about extreme satisfaction or dissatisfaction. Many looked
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forward to completing their graduate programs and beginning to
work in their professions.

Occupations

Male and female valedictorians were participating in male-
dominated professions of science, math, business, engineering, and
law. Although many females were pursuing male-dominated career
fields, the group generally reflected the sex segregation of occupa-
tions found in the work place. Women only were employed in female-
dominated jobs in precollege teaching, nursing, physical therapy,
and secretarial work. No men were working in female-dominated
professions. Sixty percent of the study men were working in busi-
ness and technical fields. Two men majored in education; both were
employed in business. Three study members were temporarily em-
ployed while they searched for something in their field of interest.
Four men were working in insurance companies as accountants.
One man managed a chain of four video stores; another was develop-
ment director of a nonprofit institution. Three men and two women
were certified public accountants with major accounting firms.

MALE VALEDICTORIANS

Combining employment and family has emerged as central to the
career aspirations and attainment of gifted female academic
achievers, as noted above. Men, however, have uniformly expected
continuous full-time labor force participation. Most male valedic-
torians omitted family considerations in interview discussions of
their professional plans and goals. The variables which accounted
for women’s early career paths failed to explain career differences
among men. The early career patterns of the valedictorian men,
therefore, merit separate attention and analysis. The analysis is
based on a 1988 update of professional and personal activities.
Male valedictorians were not as distinctly separated into vocation-
al groups as were females. A few men stood out as outstanding
achievers in graduate education and employment. One law student
was a clerk for a federal judge prior to joining a prestigious Chicago
law firm. Another had completed a highly selective special MBA
program and was one of the youngest account executives at a major
advertising firm. A third man was teaching at a selective liberal arts
college while he completed his PhD in mathematics. A few male
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valedictorians were working at distinctly lower occupational levels
than most of the group. One college dropout was working as a
nonprofessional for a delivery company. Another man was farming
at a marginal profit level. Most of the male valedictorians, however,
were working at responsible entry-level and mid-level jobs. They
were computer scientists, engineers, accountants, and business
managers.

Another trend which emerges from the findings on the male study
participants is the early consistency of men’s career choices. Most of
the study group majored in technical areas. The first few interviews
established the value placed by the men on choosing college majors
that would prepare them for prestigious, high-paying, secure ca-
reers. Since high school graduation, the valedictorian group as a
whole has been practical and career-oriented, rather than creative
and intellectually oriented. As high school seniors, the valedictori-
ans were largely uninterested in becoming active in their commu-
nities or working to change social and economic inequalities. In
1988, as several times before, each valedictorian discussed their
ultimate goals. Some study members listed only professional aspira-
tions. Many spoke of marriage and family goals as well as careers.
Only one man, an African-American engineer, listed community
service.

In this career-oriented, practical group, almost all of the men were
working in the fields of their college majors and following the plans
they articulated in their first year beyond high school. Some of the
men were delighted with the reality of their early choices. The vale-
dictorian-who worked making training films for an insurance com-
pany had the job he wanted in the location he desired. This student
described to an interviewer during the sophomore year of college his
dream job as a media director of a company in a midsized mid-
western city. In 1984, he described his professional expectations as
“producing and directing educational videos.” He wrote in 1986:
“It’s nice to slip into a job which fits perfectly the expectations I
had.” The student expected to move up in his current organization
over the next several years. He married in the summer of 1988 and
listed his ultimate goal as “a healthy, happy family and work that
makes it a pleasure to get up in the morning.” An architecture
student expressed to us during college his ambivalence about the
business aspect of architecture and design. In his junior year of
college, he indicated an interest in urban planning. In 1988, this
student was working as a project leader in a Chicago architectural
firm. “I have a lot more responsibility in my work than most my age.
Some of it was luck, but I'm starting to allow myself to respect my
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success.” The student was still uncomfortable about the business
side of architecture. “I'm still struggling with the conflict of art and
business in architecture. Working now, I've come to detest some of
the insensitivity and irresponsibility and simple boorishness of
many of our clients. I'm becoming increasingly interested in urban
planning and social issues. As you can see, I still can’t commit to
anything.”

The architecture student represented a group of male study mem-
bers who were considering job changes within the same basic area
or cluster of occupations. Six of the men specifically stated their
current goal as owning their own business. (Two of the study wom-
en listed owning their own business as a professional goal.) One
began his entrepreneurship as an undergraduate student at his
prestigious west coast university, establishing two successful busi-
nesses and working in the summers at a venture capital firm. This
valedictorian was employed in 1988 as chief fundraiser for an orga-
nization in Chicago and planning to begin an MBA degree.

One-third of the valedictorian men either planned to advance in
their current professional or academic field or to move from estab-
lished businesses to owning their own business. A PhD student in
medicinal chemistry wrote that he planned to “take a job in the
~ pharmaceutical industry in Chicago, Indianapolis, Cincinnati, or
the North Carolina area—have a couple of kids, house, you know,
the WASP dream.” In 1986, he named the company he wanted to
join; speaking of his ultimate goal as “the means to support wife and
kids and our parents (if they need it) and provide those ‘sane’ things
which were given to me when I was growing up.”

Another third of the men had entered tentative career paths
which they were considering and evaluating for the future. One man
in this group worked as an insurance analyst, planning to “evaluate
my career direction. I would like to move out of the insurance field,
probably into management consulting, if the opportunity arises. I'm
working for something that I hope I would thoroughly enjoy. Also, I
would like to think that serious relationship possibilities would
arise.” A PhD student, teaching mathematics at a college and folk
dancing at a community center, saw the future as “. . . unclear. I
have a wide variety of things I like, far more than I could do. One of
my biggest highs is teaching people something so that they really
learn it. In the long run I would like to be in a position where I could
teach, say, math and folk dancing, but still be involved in challeng-
ing learning experiences and travel. [ also expect to have a family at
some point.” An engineer wrote: “I hope to get married in a couple of
years. I'm planning to take courses in education, possibly thinking
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about teaching at some point. I have to do some more soul searching
before I decide if electronics is my star. I plan on joining a different
department at [his current companyl, a venture which will lead to
increased independence and self-confidence in teaching and train-
ing others.” The men in this group had not yet committed them-
selves to specific occupational goals but did have professional di-
rection. They were optimistic about the future, accumulating
professional experience and weighing options before reaching final
decisions about their career goals.

The final third of the male valedictorian group were either entirely
unsure of their career direction or were very dissatisfied with their
current activities. One Ivy League graduate cast his professional
expectations in terms of his college major of philosophy: “If only the
oracle would reveal the latent and benighted truth! (Or is a truth
something already revealed? I think Plato might have problems with
that one!)” Two public accountants with prestigious firms expressed
the desire to leave accountancy and coach high school sports. Nei-
ther had any immediate plans to move toward their ultimate goal.
One of the two wrote: “I don’t like my job and work. Too many hours;
consequently, my personal life is the pits . . . Part of my problem is I
have no plan. I would say the immediate future involves finding a
new job. I also plan to get involved in some type of coaching (on a
volunteer basis) within the next year. I feel once I get a job I like,
plans will flow much freer.” For this student, the ultimate is: “To be
happy. I realize this is vague, but given how unhappy I am, I long to
be at peace with the world and myself. I'm sure that happiness will
involve being part of a family I love and who love me.” In 1984, as a
college junior, this man discussed his ultimate goal as follows: “It's
hard to say. If I follow my dream I'll be a high school history teacher
and coach.”

Two men wrote especially poignant statements of regret about
their career choices. One student, who graduated from law school in
1988, told us that the worst thing about the past two years was:
“Deciding on law school, because I finally realized, two years after
graduating, that I should have been an engineer.” A chemist wrote
that his ultimate was: “Death of course. The penultimate would be
to have enough guts (and talent) to write fiction for a living. Sadly, I
lack one of the two, if not both.”

The sense of being unable to reverse or modify early choices or to
seek ideal goals was echoed by five men who expressed rather dis-
turbing views of the future. One of these men returned after college
to his rural hometown to work as a civil engineer with the state
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highway department. As a high school senior, this valedictorian
chose not to enroll in the university where he had been accepted
because he feared he couldn’t measure up. He enrolled instead in a
local community college, where he earned all As. He then transferred
as a junior to the same university he had considered as a high school
student, almost dropping out in the first few weeks of the university
term because he felt he did not belong there. Much to his surprise,
he earned all As in his first semester in engineering. Having
achieved his educational goal with distinction, the engineering
graduate took a job in his field. Two years later, he had a stomach
ulcer, “caused by a stressful work situation compounded by a nag-
ging, nontrusting new supervisor.” Asked in 1988 to state his ulti-
mate goal, the engineer wrote: “Cruising a faraway highway, good
tunes up loud, in a restored muscle car, while catching admiring
stares.” An accountant in a prestigious firm also spoke of escape,
writing that the ultimate for him was: “winning the lottery, quitting
my job, driving down to the Keys, and not coming back.” A law
student wrote that the ultimate for him was to “recapture the youth
I lost or never had.”

MALE VOCATIONAL PATTERNS

The first four years of the Illinois Valedictorian Project concentrated
on differences between the male and female academic achievers. The
focus of the research subsequently moved to career-related differ-
ences among the study women. The analyses in this chapter focus
on career differences among the gifted men.

Analyses relied on both qualitative and quantitative data. First,
men were classified into two vocational groups according to a defini-
tion of vocational achievement which included aspiration level, pro-
fessional and educational status in 1986, and professional and edu-
cational status in 1988. The men, unlike the women, uniformly
planned continuous labor force participation and the combination
of marriage and parenting with full-time employment. Labor force
participation plans were therefore excluded from determination of
the two male vocational groups. The classification into groups was
initially carried out independently by three raters who had worked
with the study group for a minimum of five years. Quantitative
measures of the classification criteria were then used in a discrimi-
nant analysis to determine the appropriateness of the group assign-
ments and to reveal the combination of variables which maximally
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differentiated the groups. This technique addresses directly the
question of how exceptionally high-aspiring men differ from other
men.

Three raters independently assigned the valedictorian men to
groups using specified criteria: level of professional goal, level of
professional or graduate school activity in 1986 and 1988, and
expectations for graduate study. Raters also drew on interview and
questionnaire data in assigning men to groups. The resulting
groups classified 20 men as high vocational achievers/aspirers—the
A group. The remaining 14 men fell into the B group of men who are
planning lower levels of professional and educational attainment.
(The analysis method follows Terman’s comparisons of an A and a C
group, representing the 100 most and the 100 least vocationally
successful men in his sample; Oden, 1968).

The discriminant analysis which quantified the raters’ classifica-
tions did an accurate job of predicting the a priori group member-
ship. The discriminant analysis which quantified the raters’ group
assignments correctly classified 97% of the men in their a priori
groups. One man who had been placed by the raters in the A, or high
group, was classified by the discriminant function analysis in the B,
or low group. He had attended a premier private technological uni-
versity but left college after his sophomore year to concentrate on his
burgeoning computer software consulting activities. At age 19, he
was working with national firms around the country to develop
business computer systems. This valedictorian found the theoreti-
cal emphasis of his college coursework frustrating and irrelevant to
his computer consulting. The young entrepreneur saw the college
degree as an irritating credential to show his capability for what he
felt he could do without more formal education. Raters felt this
study member was likely to achieve significant vocational success;
the discriminant analysis evidently classified him in the low group
based on his educational attainment and graduate school expecta-
tions.

The defining variables confirmed the group classifications of the
three raters who had known the study members for 5 to 8 years. The
first analysis, then, defined the groups more precisely. A second
analysis addressed the more critical question: What pattern of vari-
ables is associated with membership in the A and B groups? Or, in
the discriminant function language: What linear combination of
variables separates the two vocational groups to the maximum ex-
tent? The variables for the analysis were chosen in response to
theoretical and empirical considerations. The research literature
suggests that the adult career attainment of men relates to the



THE ILLINOIS VALEDICTORIAN PROJECT 43

socioeconomic status (SES) of the family of origin, individual abili-
ty, and educational and job opportunities (Blau & Duncan, 1967).
Achievement motivation also contributes to academic and nonaca-
demic attainment (Spence & Helmreich, 1983).

The salience of intellectual self-esteem in the valedictorian study
led us to include this measure in the analysis. A questionnaire item
that measured optimism about reaching one’s goals was included in
response to the finding that many study males were dissatisfied
with their current ability to move toward desired career ends. Fi-
nally, measures of work values were included in the analysis. Work
values items showed strong bivariate correlations with current pro-
fessional level and with career aspirations.

The variables and their associated labels which were included in
the discriminant analysis were:

Background measure: Socioeconomic status of family of origin
(SES)

Ability measure: American College Testing Service college en-
trance examination score (ACT)

Education and college work experience measures: Selectivity
of college or university according to institutional average
ACT score (COL ACT); intellectual self-esteem according to
self-estimate of intelligence in relation to peers in 1985 as
college senior (SMART); professionally related work expe-
rience during the college years as an intern, paid employ-
ee, or college teaching or research assistant (JOB)

Achievement motivation measures: Work and Mastery sub-
scales of the Work and Family Orientation Questionnaire
(Spence & Helmreich, 1983; WORK, MASTERY); perceived
ability to reach one’s goals (GOALS)

Job values measures: Importance of prestige in choosing job
(PRESTIGE); importance of using one’s best talents in a
job (TALENT)

The discriminant function, presented in Table 2.2, separated A
men and B men with a significant discriminant function. The func-
tion, which accounted for 71% of the variability due to groups,
placed the centroid of A men above the centroid of B men. The
function showed high positive contributions from the ACT score,
desire for career prestige, and professional job experience during
college. Lesser positive contributions were made by college selec-
tivity, intellectual self-esteem, motivation to master challenging ma-
terial or tasks, and optimism about one’s ability to meet personal
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Table 2.2. Discriminant Analysis for A: High Vocational Level Men (n=20)
and B: Medium and Low Vocational Level Men (n = 14)

Eigen Canonical Cor- Wilk’s Chi- Degrees

Value relation Coefficient Lamda Square of freedom p
26 .85 28 34.27 10 .0002
Standardized Group Centroids

Discriminant Function

Group A (2)= 129

SES .06 Group B ()= —1.85

ACT .61

COLACT 42 Predicted Group versus A Priori Group
SMART 38 Predicted Group

JoB 73 A B

WORK -.02 o

MASTERY 34 No. % No. %

GOALS 33 APrioi A 1 (05 19 (.95
PRESTIGE 62 Group B 13 (.93) 1 (.07)
TALENT M

Percent correctly classified: 94%

Note. Abbreviations are as follows: SES: Socioeconomic status of parents; ACT: College
entrance examination score; COLACT: Average ACT at college attended; SMART: Self-
estimate of intelligence in relation to peers; JOB: Professionally related work during college;
WORK: Work motivation; MASTERY: Mastery motivation; GOALS: perceived ability to reach

personal goals; PRESTIGE: Desire for high prestige career; TALENT: Desire for career that
utilizes best talents.

goals. The A and B men were not separated by SES, motivation to
work hard, or desire to use one’s best talents in careers.

The variables separated the two male groups very accurately: The
discriminant function correctly predicted the group membership of
94% of the study men. One man whom raters classified with the A
group was classified by the analysis as a B group member. He
worked as a systems representative for a Chicago computer compa-
ny, reporting his ultimate goal as “owning and operating my own
business and still having time to travel and enjoy work.” Raters
classified this former valedictorian in the high vocational group
because of his steady advancement and high salary in his company
and because he definitely planned to attend graduate school. He was
not among the most promising A-group men, however, and his goals
were not particularly focused or ambitious.

The second man whom the analysis misclassified was the Ivy
League philosopher who whimsically awaited divine revelation to
indicate his career path. Clearly among the few incontrovertible
intellectuals among the males in the valedictorian study, raters
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classified him as a B-group member because his career plan was
highly uncertain. This valedictorian has high career potential, how-
ever, based on his privileged family background, his high ability,
and his degree from an elite private university. (Indeed, in 1990,
researchers found him working from his parents’ home as an off-
the-floor commodities trader.)

The earlier analyses of the female valedictorians demonstrated
that family expectations and related work participation plans accu-
rately forecast gifted women's early career attainment and aspira-
tions. Gifted men’s patterns were unrelated to these family and
participation factors. Instead, we now find, the valedictorian males
were beginning their careers and forming their professional aspira-
tions on the basis of those factors which have historically been
associated with adult male career attainment. The 26-year-old male
academic achievers were separated by ability, by early work experi-
ence, and by the desire for prestigious careers. As compared with
lower achieving men, high career achievers attended more selective
colleges, had higher intellectual self-esteem, were more highly moti-
vated to master tasks, and felt more optimistic about reaching their
goals.

DISCUSSION

Standard measures of career achievement seem to apply to the early
adult lives of the male valedictorians. Ability, motivation, job expe-
rience, and college prestige accounted for differences in the male
valedictorians’ educational and professional activities seven years
after high school graduation. Unlike the female valedictorians, the
professional lives of the male young adults were not defined by
expectations of marriage and parenting choices.

In particular, the male valedictorians were not affected at age 26
by the actual or anticipated need to balance career and family. This
gender difference relates to the finding that the men formed a more
homogeneous group than the women in their early career activities.
The three independent raters who placed the males into vocational
groups had greater difficulty determining the group assignments
than was the case for the females. The differences between the two
male vocational groups were not as striking or as clear as the differ-
ences among the female valedictorians. With few exceptions, the 26-
year-old men were working full time in male-dominated professions
closely related to their college majors. All the males anticipated
continuous full-time labor force participation; all considered em-
ployment as a central focus of their lives.
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The most interesting patterns in the early careers of the male
valedictorians emerged in the qualitative interview and survey data.
First, and perhaps most surprisingly, the top high school students
were not achieving exceptional levels of early career attainment.
Eighty percent had not gone on to graduate study. Only three male
study members were pursuing PhD degrees. Only one of the three
anticipated a career as an academic and none entered medical
school.

Nearly all of the male valedictorians were beginning solid profes-
sional careers. All but two graduated from college and nearly all were
working in positions which required their college degrees. Even the
nonprofessionals were potentially high adult achievers. One of the
nonprofessionals, in fact, was among the highest earners in the
group, as a supervisor for a delivery company.

As a group, then, most of the male valedictorians began adult life
with solid but not outstanding career prospects. Although the cur-
rent activities of four or five men still placed them among the top
levels of early professionals, the male valedictorians as a group did
not appear to be the intellectual or professional leaders of the future.
Should we have anticipated a different profile from the valedic-
torians in their mid-20s? What does this finding indicate about
school achievement and the practice of recognizing valedictorians?

Two possible interpretations might account for these findings.
First, the study was conducted in the state of Illinois in the early
1980s. Few of the students grew up in highly intellectual families,
and all were products of an age group which valued a college educa-
tion for job and income enhancement. The students entered the
fashionable college majors of their college generation: business and
engineering. The liberal arts were out of vogue, as were the college
tasks of developing a philosophy of life and redressing social ineq-
uities. These trends, amply documented by Alexander Astin and
others, were perhaps more pronounced in the midwest than on
either coast (Astin, Green, & Korn, 1987; Bachman, Johnston, &
O’Malley, 1981; Levine, 1980).

Second, these students were gifted as academic performers. The
college entrance examination scores of the men varied far more than
their high school or college grade point averages. The valedictorians
were talented in school performance. Achieving a high grade point
average requires organization, dutifulness, and comfort with struc-
ture and authority (Bloom, 1985). This performance definition of
giftedness overlaps but is not identical to conceptions of giftedness
as intellectual or creative ability. Always dutiful, perhaps these men
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were continuing to achieve within established social structures and
within defined social pathways.

That these academic achievers were subscribing to the careerism
of their generation and continuing to be solid contributors inside
the system is an observation, not a criticism. However, important
questions emerge from this interpretation. What does the valedic-
torian story mean in terms of school achievement and the practice of
recognizing valedictorians? Are educators recognizing the right
group of young people as the top achievers? Are they rewarding the
right things in school performance? Should adult leadership be
associated with school achievement? Is education’s appropriate aim
the training of solidly able individuals to make significant but not
exceptional adult contributions?

Another set of questions emerges from the finding that many of
the valedictorian men appeared extremely disillusioned for 26-year-
olds who had arrived exactly where they aspired to be. What can
high school and universities do to encourage academically talented
men to explore their options fully? How can educators help young
people to avoid the traps of narrow careerism?

The most fundamental question of the valedictorian study con-
cerns the connection between school and life, and academic perfor-
mance and adult attainment. The first decade of the Illinois Vale-
dictorian Project demonstrated a strong connection between top
academic achievement in high school and outstanding academic
performance in college. The years after high school graduation also
demonstrated that these former valedictorians were apparently not
headed for stellar career achievements. Early adult achievements of
this group of high school valedictorians reflected the influences of
gender and social context rather than ability and academic perfor-
mance.

LONGITUDINAL RESEARCH ON ACADEMICALLY
TALENTED STUDENTS

Longitudinal methodology is uniquely suited to the exploration of
change and continuity in development. The repeated measures de-
sign of the Illinois Valedictorian Project has proven valuable in trac-
ing the early adult attainments of academically talented students.
Cross-sectional study of the valedictorians would have obscured
both the process and the substance of their career development. A
snapshot of former valedictorians five years after high school, for
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example, would have found an unemployed philosophy major, an
African-American college dropout, and a female doctoral student in
agriculture. Within the next few years, however, the philosopher
would become an aggressive commodities trader, the dropout would
enter an engineering program at a historically Black college, and the
agriculture student would leave graduate school and take a non-
professional job. Qualitative longitudinal research illuminates both
the antecedents and personal meaning of such apparent discon-
tinuities. The research design also uncovers the personal turbu-
lence that may accompany an apparently smooth career path.

Longitudinal research of the gifted offers the ability to see beyond
short-term choices and adjustment to immediate circumstances.
Researchers can also develop themes that originate from the valedic-
torians themselves. Admittedly, the Project’s longitudinal design
also poses some unique difficulties. First, the logistical demands
and expense of repeated personal interviews of 81 mobile young
adults is a constant challenge. The resolve of the researchers is
regularly tested during the days on the telephone and the long drives
home. Second, attrition is a constant concern in longitudinal re-
search. Study participants move, change their names, or fail to
respond to queries. The Valedictorian Project has lost subjects for
periods of time. As researchers fear, attrition is not random. Vale-
dictorians have stayed away from the study when they have dropped
out of school, made a bad marriage, or suffered from alcoholism. All
eventually returned to the study, usually as a result of immense
effort on the part of the researchers. This high retention rate may be
attributed to the bonds interviewers have created with the valedic-
torians and to the wealth of information about families, schools,
and work places that we can use in locating participants.

The strong bond between researchers and valedictorians is both a
strength and a possible methodological weakness of the study. From
recurrent intensive discussions of their experience and feelings,
participants come to know the researcher, the nature of the inter-
view, and certain repeated questions. They become socialized to the
mode of reflecting and articulating that the interviews elicit. It is
impossible to estimate the magnitude of these practice effects in a
repeated interview study or to understand what effect might result
from periodic intensive review of one’s life. Efforts to contain bias
from interviewer and practice effects include the use of more than
one interviewer and triangulation of interview information with
quantitative data sources.

Longitudinal study offers the researcher an unparalleled oppor-
tunity to trace over time the personal meaning of achievement and
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the consequences of early academic success. The Illinois Valedic-
torian Project explored the meaning of achievement in the lives of
academically talented students and addresses the fundamental edu-
cational issue of the relationship of school performance to life at-
tainment. Such basic questions about academic talent are uniquely
suited to longitudinal investigation.

AREAS FOR FURTHER INVESTIGATION

The valedictorian story is incomplete. The valedictorians are 81 in-
dividuals from one period of time and one state. Nine years beyond
high school graduation, their plans and current activities did not
reveal their actual life attainment. The valedictorians were talented
at earning high grades but were not necessarily the most intellec-
tually gifted high school students. Extremely talented students
might have accelerated their schooling and been absent by their
class commencement (Benbow & Stanley, 1983), or developed their
talents outside of formal schooling (Bloom, 1985). The Illinois Vale-
dictorian Project omits a control group of less highly performing
students of equal intelligence, and the sample size precludes author-
itative findings concerning the influence of socioeconomic, commu-
nity, and school characteristics. These limitations suggest direc-
tions for further research. Needed are larger sample studies and
multiple-cohort studies, investigations that compare students iden-
tified by ability and by performance measures, and research that
singles out limited variables of interest. Whenever possible, such
future research efforts should incorporate longitudinal methodology
and the use of both qualitative and quantitative data.

In 1992, the Illinois Valedictorian Project received funding for two
additional interview waves. Extending the study to a 15-year span
will further illuminate the relationship between academic perfor-
mance and occupational outcomes for gifted students.
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Adult Manifestations of Adolescent
Talent in Science: A Longitudinal
Study of 1983 Westinghouse Science
Talent Search Winners*

Rena F. Subotnik
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OVERVIEW AND BACKGROUND OF THE STUDY

The Westinghouse Science Talent Search was established in 1941
during a period when American corporations were becoming inte-
grally involved with secondary science education (Duschl, 1990).
The Talent Search was designed to recognize and reward adoles-
cents who were creatively gifted in mathematics and science. Over
the course of the last 50 years, it has become the single most
prestigious secondary school academic award. Science Service, the
agency employed by the Westinghouse Corporation to conduct the
Talent Search, has reported intermittently on the number of signifi-
cant prizes won by former finalists. The most recent list includes
five Nobel Prize winners, two Field Medalists, two National Medal of
Science recipients, eight MacArthur Fellowship winners, and two
Albert Lasker Basic Medical Research awardees. However, the pro-
cess by which these eminent scientists and mathematicians evolved
from this pool of talented adolescents has not been documented.
The objective of this'longitudinal study is to monitor the academic
growth and development of a cohort of Westinghouse Science Talent
Search winners as they move from secondary school through the
postsecondary experience into the development of their careers.

*This project was supported by grants from the Spencer Foundation and the
Professional Staff Congress of the City University of New York. The authors would like
to give special thanks to Karin Baerwald Johnson, Debra Kaplan, and Sylvia Schaind-
lin for their contributions to the study.
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Each year 300 semifinalists are identified by Science Service on
the basis of a technical paper describing an original and rigorously
conducted science or mathematics project. From among that group,
40 are selected as finalists and invited to interview for ten scholar-
ship awards. The semifinalist cohort was selected as the population
for the present study because criteria for distinguishing finalists
from semifinalists were not available to the public or the research
community, and also to provide a large enough sample to withstand
the attrition that might take place over the years. The study began
in 1984 with the 1983 Westinghouse cohort. During the next eight
years, members of this group participated in a series of surveys and
interviews designed to identify the variables that lead to retention in
the fields of science or mathematics. We also wanted to explore if
and how the subjects had been encouraged to develop their creative
talents within those two fields.

LONGITUDINAL DESIGN

The most direct way to investigate long-term outcomes is to study
the same individuals over time. The drawbacks to longitudinal de-
sign, however, include threats to validity in the areas of maturation
and attrition. Maturation refers to difficulty in identifying whether
change is a result of natural development rather than a given experi-
ence or treatment (Campbell & Stanley, 1966). Typically, this poten-
tial problem is addressed by using a comparison group. In the case
of the Westinghouse Science Talent Search cohort, finding a mean-
ingful comparison group was problematic in that no other forum
existed for adolescents to demonstrate, at a national level of compe-
tition, creativity in science. Looked at in another way, maturation
could be redefined as the focus of longitudinal study, becoming,
therefore, an important variable of interest rather than a handicap
(Arzi, 1989).

Subject attrition, on the other hand, is a serious obstacle to the
development of valid conclusions about a population. Attrition
tends to be selective, with those discontinuing participation in a
study being the ones most likely to have veered from what they
interpret as the investigators’ expectations for them (Arzi, 1989), in
this case, a career in research or applied science or mathematics. We
are therefore relatively confident that our report reflects the popula-
tion of those who stayed in science more accurately than the sub-
group that has left science for other majors and later careers.
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The longitudinal design allowed us to explore the attitudes and
experiences of 1983 Talent Search winners during a period of tran-
sition between their school and occupational lives. Is the Talent
Search indeed a proving ground for future science researchers? Is
the undergraduate and graduate academic environment as suppor-
tive as the one encountered in high school? What role did mentors
play in the development of participants’ creative gifts? Are there
significant differences between the experiences of Talent Search
men and women in their pursuit of success in careers and school?
Longitudinal research describing the development of creatively
gifted adolescents may help to answer these questions and provide

insights into stemming the flow of talent out of the academic pipe-
line.

REVIEW OF RESEARCH
Reasons for Retention

Literature on the career development of scientists supports the role
of mentors as catalysts in the process of movement from novice to
expert. The influence of a mentor has been even more dramatically
demonstrated in keeping women in the science pipeline (Berg &
Ferber, 1983: Kenschaft, 1981; Lewis, 1991; Light, 1990; Widom &
Burke, 1978). The master may serve as a role model, intellectual
sparring partner, emotional supporter, or guide to important people
in the field (Jacobi, 1991). The mentor advises the novice on how to
recognize a good scientific question and an elegant solution (Kanig-
el, 1986), which areas get funded, and which methodologies should
be used (Aikenhead, 1985).

The mentor typically begins to influence his or her mentee by
setting high standards and acting as a role model of the professional
scientist. Instruction in scientific “taste” transpires via example,
discussion, and guidance. The novice learns to identify deep prob-
lems and elegant solutions and gains access to the nonacademic or
tacit knowledge acquired by “insiders” in a professional field (Wag-
ner & Sternberg, 1986). Finally, the mentor provides access to
needed resources, both human and material, to conduct research
and advance in one’s career. At each stage, the mentor provides
opportunities for the novice to successfully test him or herself
against the best competition so as to develop the confidence needed
to tackle big problems (Zuckerman, 1983).
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The mentor-apprentice relationship tends to be less unidirection-
al at the postsecondary level. Mentorship programs for young adoles-
cents often involve matching an active scientist with an aca-
demically talented or motivated high school student. At the graduate
or professional level, however, mentors select students or appren-
tices who might be good investments of their time (Jacobi, 1991).
Simply having a mentor may in fact not be a determining factor in
predicting success at the graduate or professional level. Rather,
whether a powerful mentor identifies a young scientist as having
talent and invites that individual to work or study with him or her
may be the better predictor (Jacobi, 1991; Zuckerman, 1983).

Reasons for Attrition

Poor quality instruction at the undergraduate level can serve as an
obstacle to retention in science and mathematics. Women have
responded more negatively than men to the lack of feedback for
course assignments or lack of recognition for their individual ac-
complishments (Lewis, 1991). Course content, particularly in phys-
ics, has been described by both men and women as rules applied
mechanically to a set of problems embedded in a distastefully com-
petitive environment. In contrast, courses in the humanities and
social sciences appear more intimate in size and more respectful of
students’ intellectual contributions (Tobias, 1990).

Even if undergraduates successfully negotiate these introductory
courses and experience work in an active research laboratory, with-
out the appropriate socialization, the lifestyle of the research scien-
tist can appear to be overly isolated, requiring superhuman dedica-
tion and delayed gratification (Frieze & Hanusa, 1984). Recognition
of less obvious social and intellectual rewards can be provided by an
emotionally supportive mentor, graduate student, or more experi-
enced peer.

After graduate school, scientists encounter a profession with slow
promotion rates and low pay (Kahle, 1985). Women are not pro-
moted as rapidly as men, even when matched by number of publica-
tions and the quality of the degree program from which they gradu-
ated (Cole, 1987). Overall, women scientists tend to publish less
than their male colleagues (Cole, 1987). Further research is needed
to explain the source of these gender differences. Zuckerman (1987)
proposed that future investigations be conducted on whether the
diminished success of women scientists is due to self-selection,
discrimination, or accumulation of advantage by men. Cole and
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Singer (1991) described a “kick” phenomenon in which lack of
success in important career milestones such as acceptance of pa-
pers, getting grants, or admission into a chosen PhD program affect
women by causing them to remove themselves from the “fast lane."

Sample and Method

The study members are 146 men and women who were among the
300 semifinalists and finalists of the 1983 Westinghouse Science
Talent Search. As noted above, they became winners by submitting
a technical paper on an innovative and rigorous mathematics or
science project conducted on their own or under the auspices of a
mentor. A panel of judges made up of highly respected scientists
reviewed the papers and recommended the winners to Science Ser-
vice.

Since the time they were recognized as Talent Search winners,
the subjects have been contacted three times by the primary investi-
gator. The original study cohort of 146 completed a mailed survey in
1984; 94 of these students completed a second mailed survey in
1988. Brief reports of the study outcomes of the first two collection
points are described below. The current study describes the analysis
of telephone and personal interviews conducted during 1990-1991
with 94 members of the original (1984) cohort and one additional
1983 Talent Search semifinalist who did not participate until 1988.
Seven members of the original cohort joined the group after being
“found” in 1991, but were absent from the 1988 collection point.

The interview consisted of questions related to the following is-
sues:

Career choices;

Feelings toward science;

The degree to which undergraduate and graduate institutions
recognized and nurtuied their exceptional talent in science or
mathematics;

4. Participation in research;

5. Involvement with mentors;

6. Reasons for remaining or leaving the fields of science or mathe-
matics (from the social sciences, only experimental branches of
the social sciences were included in the category of science).

WN -



ADULT MANIFESTATIONS OF ADOLESCENT TALENT IN SCIENCE 57

BRIEF SUMMARIES OF RESULTS FROM PREVIOUS
COLLECTION POINTS

1984 Questionnaire

One hundred and forty-six subjects (96 males, 50 females) com-
pleted a questionnaire exploring self-image as scientists, the qual-
ities admired in scientific heroes, and personal motivations for
conducting scientific research (Subotnik, 1988a, 1988b). Every
member of the cohort group was attending college in 1984 and all
but five (97%) planned careers in applied or research science or
mathematics. These young men and women were recognized as
creatively talented in science; however, most (61%) were not yet pre-
pared to generate research questions entirely on their own. As sec-
ondary school students, they had selected an area to work on within
the domain of questions being investigated by a mentor or advisor,
usually a laboratory director, university professor, or high school
teacher. Competing in the Talent Search served as a period of ap-
prenticeship and initiation into the world of science although, as
discussed later, this novice stage was experieced differentially by
males and females.

Subjects’ self-images as scientists were investigated as they began
college, using a scheme devised by Mitroff (1974) for categorizing
the intellectual and creative orientations of Apollo moon scientists.
Members of the Talent Search cohort were presented with Mitroff's
four categories: the “abstract theorizer” who likes to build theoreti-
cal models; the “humanistic scientist” who concerns him- or herself
with the application of scientific discoveries; the “rigorous experi-
mentalist” who indulges in carefully detailed experimental work and
hard data gathering; and the “intuitive synthesizer” who speculates
and extrapolates on existing data. While males were fairly evenly
distributed over the four categories, 55% of the females described
themselves as rigorous experimentalists, an outcome that reflected
a limiting view of their place in the scientific enterprise. Ironically,
Mitroff observed among his subjects a tacit hierarchy in which the
rigorous experimentalist and humanistic scientist were ranked as
less prestigious than the other two categories.

Sixty-one (42%) of the subjects responded positively to the ques-
tion “Do you have a mathematical or scientific hero or heroine?”
They were then asked to indicate the quality they found most admi-
rable in their hero or heroine. The male respondents to this ques-
tion (n = 41) distributed themselves evenly across a spectrum of
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descriptions including intelligence, overcoming adversity, creativ-
ity, ethical principles, and dedication to work. None of the females
identified creativity as the quality most admired, and only two indi-
cated that intelligence was primary. Of the 20 females who had a
hero or heroine, 12 selected “dedication to work” as their hero’s
most admirable quality. Persistence and effort rather than intellec-
tual or creative expression seemed to be the behaviors women asso-
ciated with fulfillment in science or mathematics. Fifty-eight per-
cent of the participants could not think of anyone they admired and
wished to emulate. When asked to identify their primary motivation
for conducting research, a majority of respondents (78%), both male
and female, chose curiosity as their primary motivation over pres-
tige, aesthetics, or bettering the human condition.

The following quotations derived from the questionnaires give a
flavor of the self-reflection of these adolescents. When asked what
advice they would give to other young people interested in pursuing
a career in science or mathematics, they focused on the essential
role of strong academic preparation, adult and peer support, and
commitment to one’s chosen field.

Take something other than the typical series that goes from algebra to
geometry to trig to calculus as soon as possible: i.e., number theory,
graph theory, logic, group theory, etc. The “normal” math taught in
the schools is simply techniques of calculation. Real creative math
allows you to explore patterns and learn to ask good types of ques-
tions. (Female, mathematics major)

Find a teacher who is interested in sponsoring you for science or math
fairs, and get involved with any science or math clubs at your school.
Also if you have the opportunity, work with a professional in your
field, either as a job or summer program. Finally, and most impor-
tantly, never give up. My project was hardly recognized at the local
science fair, but I surprised a lot of people when I was chosen as a
Westinghouse finalist. (Female, biochemistry major)

Be prepared to work alone. High school administrators do not wish to
waste their time helping out innovative students. Other students will
make fun of your ideas and research. Do not allow them to ridicule
your project, show them you have other interests. Do not make friends
with competitors, they will turn on you, and do not trust anyone but
your parents. (Male, criminal justice major)

Find a topic that interests you, learn all you can about it, and you will
always still have unanswered questions. If you can't locate the answer
in a book, but your intuition somehow tells you what it is, use all
available resources to prove it. (Male, computer science major)
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Take all the science or math courses offered, enter science projects in
science fairs and symposia. Pursue the “connections” that you get by
entering these contests and try to get involved in “real” research at a
hospital or college. Talk to these people about career opportunities
and necessary educational requirements. (Male, biochemistry major)

1988 Questionnaires

In 1988, 94 (57 males, 37 females) of the original cohort group
completed a survey designed to serve as a follow-up to the questions
posed on the instrument mailed in 1984. The objective was to moni-
tor changes and consistencies in decisions to pursue or not pursue
science as a field of study, area of research, or possible career (Sub-
otnik, Duschl, & Selmon, 1993). At this data collection point, 22 of
the participants (23%) had already chosen occupations or fields of
study outside of science, including law, diplomacy, journalism, and
creative writing. Of those 22, 15 were female.

The subjects were approximately 23 years old at this point.
Twenty-two were employed full time and not attending school. Of
this group, 10 were involved in physical or life science-related oc-
cupations, six in social science occupations, and six in other areas.
Fifty-eight subjects were attending graduate school, 34 in applied
science (medicine, engineering), 10 in social science (psychology),
and 14 in life or physical science research programs (for example,
PhD in the natural sciences). Fourteen were still completing their
undergraduate studies in science. None were college dropouts (see
Table 3.1).

Table 3.4. Employment and Educational Status in 1988

Males: Females:
Science Science
and and

Males: Science Science Females:

Other Related Related Other

Fields Fields Fields Fields
Status (n=28) (n = 50) (n = 22) (n = 15)
Employed Full Time 4 7 3 8
Graduate School: 1 26 8 4

Applied Fields

Graduate School: 2 9 5 3

Research Track
Undergraduate — 8 6 —
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Those subjects continuing to conduct science research described
their motivation as derived from intellectual curiosity more than a
need to help humanity, fulfill creative needs, meet academic require-
ments, or acquire prestige. In contrast, sociological studies of pro-
fessional scientists report a motivational pattern based on compe-
tition for prestige, recognition, and grant money (Ghiselin, 1989;
Knorr-Cetina, 1981; Ziman, 1980). It is possible that some of the
subjects thought that “curiosity” was the most socially acceptable
response. Whether the source of the response was social desirability
or genuine feeling, the outcome revealed that the subjects had not
yet been inculcated into the value system of the academic world of
science.

There were no gender differences in the number of publications
and awards achieved since high school within the group that stayed
in science (n = 72). The mean number of awards among group
members was 3.1 as compared to 1.7 in the nonscience group.
Twenty-five of the subjects still in science had published at least one
article (M = 2.1), while only three of those not in science had
received public recognition via publication of their creative work.

Subjects who stayed in science were somewhat more likely than
those who left to have had enthusiastic science professors who
encouraged them to participate in competitions and projects leading
to the development of a publication. All but one were able to identify
an individual who served as a mentor. Those mentors were able to
provide advice concerning research topics, access to equipment and
facilities, and introductions to professionals in the field.

For anyone who wants to pursue a career in science, I feel it is
extremely important to work for at least a month or two with various
different labs or professors before deciding on one area to pursue.
Once that decision is made, it's good to try and find an advisor or
mentor with whom to work at length on some in-depth project. It's
important to try and work as closely as possible with this person, have
regular meetings and make some definite long-term goals, like prepar-
ing papers, theses, presentations, etc. (Male, medical student)

There were no significant gender differences in the quality of
relationship experiences with mentors. That is to say, whether the
mentor or mentee was male or female, the relationship served the
same purposes and provided the same access to some of the non-
academic, “tacit,” or insider knowledge associated with success in
any professional or academic field (Wagner & Sternberg, 1986).

[ think it's important to become an expert in a couple of subfields and,
my personal bias, of course, make sure you are VERY strong in mathe-
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matics. Seek out faculty members early on, particularly ones whose
work and whose intelligence you admire, and learn how they think,
how they approach problems and do research. (Female, mathematics/
computer science graduate student)

Half of those who left the field of science to pursue creative expres-
sion in other fields had not found adequate role models in science
for either emulation or support during their college experiences.

After beginning graduate school, I became very disillusioned with
science and decided to switch from science to international relations
and economics. The prospect of being paid by the Department of
Defense for the rest of my life seemed quite unpleasant, and the
humanism [ had hoped to find in the scientific community was
strangely lacking. Not only that, but many of the graduate students
and professors were narrow to the point of being boring, and for me it
seemed that this was not the type of environment I wanted to work in.
(Female, international relations graduate student)

In sum, those individuals who had left science were much less likely
to have been encouraged during their undergraduate years or pro-
vided with mentoring at least equal to that provided during high
school, including exposure to nonacademic advising about “making
it” in the world of scientific research (Subotnik, Duschl, & Selmon,
1993; Subotnik & Steiner, 1994).

CURRENT STATUS OF THE GROUP

In 1990, the cohort was contacted again and 98 interviews were
conducted over the course of the next one and one-half years. Forty-
nine of the remaining 60 male participants, now approximately 26
years old, could still be categorized as scientists or mathematicians
because of their study or employment in scientific research or ap-
plied fields. Of the remaining 38 women, 25 were still in the science
pipeline. The other 13, or over 34%, pursued other interests (see
Table 3.2). The questions posed in the interview explored the role of
mentors in their lives, reasons for retention or attrition in science,
and the effects of labeling as a Westinghouse Science Talent Search
winner.

Males Not in Science

Eleven male members of the study cohort were no longer involved
with applied or research science at the time of their last interview
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Table 3.2. Employment and Educational Status in 1991

Males: Females:
Science Science
and and
Males: Science Science Females:
Other Related Related Other
Fields Fields Fields Fields
Status (n =11 (n = 49) (n = 25) (n = 13)
Employed Full Time 6 18 4 8
Grad School: 2 8 8 4
Applied Fields
Grad School: 3 21 10 1
Research Track
Undergraduate — 2 3 —

(1990-1991). Five subjects were in graduate school: One subject was
in a doctoral program in social science, two were in humanities
doctoral programs, and two more were in law school. Three other
subjects identified themselves as businessmen. The remaining
three included a novelist, a counselor for victims of bias crime, and a
professional athlete.

Five of the 11 men reported having mentors in their lives after
high school, although none in the science area. These five had
experienced different relationships with their mentors. One mentor
was primarily an intellectual sparring partner, another provided
emotional support, a third served as a role model, and the fourth
and fifth were actively involved in developing the subjects’ profes-
sional lives. Five of the six subjects without mentors indicated that
they did not miss that type of relationship. One, however, said he
had been unsuccessful in his active search for an experienced pro-
fessional to help guide him in his business career.

Why did these young men, all of whom had demonstrated extraor-
dinary talent in science, leave the field? Nine made the decision
during their undergraduate years, one even before entering college.
In general, the decision was reported as being based on one of four
rationales: low-quality science instruction, high interest in courses
outside of science, discovery that the lifestyle of the scientist was
unappealing, or realization that they had been blindly channeled
into science by school or parents. Here are their own words:

When I got to college my intention was to major in biology or chemis-
try. When I was doing the Westinghouse project, I really enjoyed the
whole process of doing scientific research, so that was where I was
focused. When I got to college and went to some of the required science
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classes, like intro bio and chem, I realized I was going to be in for three
years of memorizing scientific facts. At that point I said to myself, “I'm
going to be miserable if this is what I do for the next three years.”

Duke had a special freshman program in American Studies and really
I liked history as much as biology. I did a semester of history and
enjoyed it very much, and then I decided to check into biology courses,
particularly pre-med. I took comparative anatomy and liked it very
much, but the next year when I took chemistry, it really put me off and
I didn’t enjoy it. It might be because of the mathematical orientation.
I've always been competent at math but not really very good at it. I
always felt that I was driving on a very interesting country road where
if someone pointed something out to me I could appreciate it, but
could never see anything for myself. At the same time I was taking
linguistics and it appealed to me tremendously.

My fifth semester was my last real chemistry semester and again I took
3 chem courses. But I knew this was the end, that I had lost what I
came into MIT with, which was the desire to win the Nobel Prize in
chemistry, become a prof at MIT, Cal Tech, Harvard, or Stanford and
do this real pioneering fundamental chemical research. I don’t know
when it happened, but it was either before or after the fifth semester
that I decided I would finish my chem degree because I was almost
done with it anyway, and try to pursue other interests in the course of
making a career. And chem wasn't a career for me . . . I started looking
at what interests I had not pursued for years and years. The scientists
that I saw that were successful did not have these interests. They were
not interesting people. I was beginning to find scientists really dull
and selfish in the sense of individual responsibility, saying things like
“I would never let people inside my lab do recycling because it would
take too much time away from work.” Or my advisor in chemistry, who
when I first voiced doubts about being a chemist, totally disaffiliated
himself from me and I never saw him again.

By the time [ got into college I was terribly burned out, both from
academics and extracurricular activities, and also from being involved
in science not because I liked it, but because there were all these other
reasons which put you there [school and parental expectations]. So I
tried to carry on in college. But Harvard is such a competitive place
that if you're really not into it, focused, and enjoying it, you really
won't last very long. You become very dissatisfied with yourself very
quickly and you don’t do well.

Seven of the 11 subjects expressed no regrets concerning their
disaffiliation with science careers. Two of the subjects who are
involved in the business world wish they had completed a science
degree to give them more cache in their work with technology corpo-
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rations. Two seemed to think they could have been talked into
staying in science if they had had some of their doubts addressed.
One said, “I never had the confidence to ask my profs if they ever had
any doubts, and if they did, was that okay.”

None of these young men were greeted as individuals with ex-
traordinary talent when they entered their undergraduate institu-
tions. Most went to prestigious private colleges where, it seemed,
everyone was talented and, for this reason, seeking individual atten-
tion seemed inappropriate. Further, three members of this group
felt that their high school coursework was not rigorous enough to
prepare them for the level of difficulty they encountered in college.

When asked what it would take, if anything, to reinvolve these
talented individuals in science, five said it was far too late to look
back. An additional two subjects do not view themselves as having
the kind of commitment to science that it would take to be success-
ful. Two others hope to work actively with scientists as managers of
entrepreneurial firms, but cannot imagine being directly involved in
research. One subject who dropped out of medical school to become
a writer has not discounted a return to medicine, and another who
dropped out of a physical chemistry graduate program to go to law
school said he could be tempted if offered a job with a good salary.

Females Not in Science

Thirteen female members of the study cohort were categorized as no
longer involved directly with science. These women were generally
more regretful about leaving science than were the males not in
science. In fact, several, given the right conditions, would consider
returning to the field. At the time of the interviews, five of these
women were lawyers or attending law school, four were business
consultants, two were preparing to be teachers, one was entering a
clinical psychology program, and one was a writer and traveler.

One woman never even considered majoring in science. She par-
ticipated in the Westinghouse competition just for the challenge.
Four women had health-related reasons for dropping out of science
majors: One had allergies, one had a learning disability, and the
other two had chronic illnesses. Two other subjects had negative
reactions to the lifestyle they witnessed in the labs. One reported
that

Science was fun, and I loved hearing about results and thinking of
uses for those results, but the actual day-to-day lab work with very
little “human” contact was boring to the point of distraction.
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The six other females who took themselves out of the science pipe-

line as undergraduates blamed crowded, impersonal classes.

I was never particularly encouraged in any of my science courses in
college. The professors, while good researchers and quite famous in
their own right, were not particularly “personable” in many respects. I
found them to be much more removed from their students than my
professors in the social sciences.

1 didn't feel like there was much room for creativity. I felt that the way
we were being taught, everything was very objective in nature. I per-
sonally don't think science is an objective field. Once everything was
reduced to numbers, symbols, and formulae, I just couldn't get as
excited about learning those things. They didn’'t seem particularly
relevant to everyday life, although obviously it certainly is relevant to
everyday life.

Five of the women in this group could not identify a mentor that

had played a role in their lives since high school. Seven had men-
tors, but all outside of science. Two of the mentors served as role
models, two provided emotional support, and three, professional
advice. Only one female subject who is no longer in science had a
science mentor who was actively involved with her research in pa-
thology. This mentorship ended when the student left medical

school due to problems associated with learning disabilities.

When asked if they received any special treatment as undergradu-
ates because they had been Westinghouse winners, five subjects
said they had been placed in an elite group but did not feel that the

special treatment was appropriate for their needs.

The Benjamin Franklin Scholar position I had at the University of
Pennsylvania entitled us to a section of biology with only 20 people
instead of the usual 200. We sat in on the regular lectures and the only
difference was that we had double lab time with a special teacher and
neat animals to put up. There didn’t seem to be any guidance in what
you should take or to track you into a particular field.

Two women described the lack of preparation they felt upon encoun-
tering the high-powered freshman class, including a woman who
said “I kept thinking that the admissions committee was going to

come and say they made a mistake!”
Six others felt ignored by their universities.

The guys 1 worked with at Columbia during high school [for the
Westinghouse project] were like my friends. At Harvard I didn't really
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click with the people. The guy who ran the lab was really disinterested

and didn’t even know my name, and my job ended up being cutting
out fish eyes.

I think it’s very discouraging because I do have a deep interest and a
deep love for science. No matter what I do, inevitably I come back to
that. I want to have a career that relates to science in some way, and
I'm sorry that there wasn't someone there, because I think you're so
overwhelmed at college that you don't know what direction to head in
or what you have to do to get to a certain destination. | wish there had
been someone there who would have recognized that I was a little bit
beyond what was going on in general courses and taken me under tow
and gotten me more involved. I think you need that kind of figurehead
when you're that age. There’s so much going on and I was a thousand
miles away from home. As a woman I don't think I was encouraged to
participate in science and math.

Six of the women in this group of “nonscientists” expressed no
regrets about abandoning a career in science. Another subject
wished she hadn't been pressured by school and home to have been
a science major.

I don't really regret the science training I've had—I think the thought
processes it made me develop are still very useful to me. But [ wish I
had not felt so pressured into studying science—I might have majored
in something I could have enjoyed more.

Three subjects discussed lifestyle issues. An example from the inter-
views:

I wonder what I could have done if I had gone into some field of
science. Who knows what I could have achieved or invented, or how
happy I would have been? But from what I have seen of the people that
are still out in the lab, I don't think they're doing that hot. They're not
that happy with it, not as happy as they once were.

Three of these young women blamed poor advice or decision making
for their experience with science. One chose an undergraduate insti-
tution and another selected a graduate institution for its name, not
for the quality of science instruction. The third felt she received little
guidance in terms of coursework, and therefore felt as if she had
neither engrossed herself in a major nor enjoyed a well-rounded
liberal education. It appears as if at least seven of these women
might have stayed in science had not circumstances or unwelcome
educational experiences impeded their progress.
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Males in Science

Forty-nine of the males in the study cohort have continued course-
work in science or have pursued science or mathematics careers. Of
the 31 men attending school at the most recent data collection
point, 2 were completing bachelor's degrees, 5 were in master’s .
programs, 16 in PhD programs, and 8 in medical school. Among
those employed and not going to school, 16 were engineers, and one
was an actuary. One subject had just completed his PhD and was in
search of employment.

Thirty-five members of this subgroup were engaged in research at
the time of the interviews, although three felt it was unlikely they
would continue once they completed their schooling. Another 11
were unsure whether they would incorporate research into their
future career. One of these young men related his dismay at what he
perceived to be the lack of recognition received by scientific re-
searchers.

A lot of these companies, not just the one I work for, just don't
recognize the contributions of researchers. When I hear, for instance,
that there is a need for chemical engineering research, I laugh, be-
cause if there really was a need for them, they would nurture the
research engineers they have. Instead 50-year-old people are laid off
because they don’'t want to pay for their health insurance.

Four participants who weren’t sure about the role research would
play in their lives once they had finished school, said it would
depend on the flexibility and demands of their work schedules. Five
others said they would consider the possibility if they were to en-
counter a good idea they wanted to pursue. One member of this

group discussed his impressions of how researchers spent their
time.

The closer you come to being a professor or someone who is in charge
of a lab, the more you come to realize that there are a lot of politics
going on. I see that a lot of professors, instead of using their time to
deal with intellectual problems at hand, spend 80% of their time
trying to win grants—writing proposals and worrying about getting
money. I think that would be the main reason that would keep me
from staying in science.

Twenty-one male members of the cohort who have remained in
the science pipeline plan to incorporate research as an integral part
of their professional work. Participants conducting research were
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asked whom they most wanted to impress with their work. Nine of
the 35 expressed a lack of concern about impressing anyone but
themselves, but the 26 others hoped to gain the respect and feed-
back of their professors, principal investigators, or the general re-
search community, all of whom would play some role in influencing
their future.

How were these gifted young men treated during their under-
graduate years? Surprisingly, only 13 said they definitely felt pre-
pared by their high school experience for the workload and level of
competition they encountered in college. The participants were
asked whether they received any special recognition for their scien-
tific talent when they attended their undergraduate institution.
Only two could recall being offered unique opportunities or pro-
grams. One participant expressed dismay about being ignored in
college: “I was just sort of left alone and I think, actually, a lot of my
enthusiasm died away because in high school I did have a lot of
encouragement.”

However, five of the remaining 47 men said they were just as glad
not to have been treated differently;

Not being treated as a person who had special talent in science proba-
bly contributed to my staying with it, because any kind of coddling
would have probably annoyed me.

I don't think I was “nurturable,” because if a person had tried to
nurture me too intensively, I would have objected. I was going to do
what I wanted to do, and nothing they would have said would have
changed me.

Seventeen of the men still in science have not, since high school,
established a mentoring relationship with a professional scientist:
“There were many times when I wished I could have approached
someone with a question. I've really needed someone at different
points to help me out.”

The other 32 found mentors who offered them intellectual sup-
port, role modeling, and professional advice. Proportionally fewer
males (13%) than females in science (30%) looked to a mentor for
emotional support. More typically, the nature of the relationship
was reflected in the following two quotations:

They are interested in me and how well I do. They are almost univer-
sally enthusiastic, know what they know well, and are open about
sharing it.
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I have tried to find scientists who have been big names in their fields
to work with because I feel that they are the ones with the best ideas
and also the ones at the cutting edge of whatever they do.

When asked to reflect on any regrets they might have had about
the status of their life thus far, half the participants in this group
(n=25) had none. The other half expressed various regrets, wishing
they had worked or studied harder on the undergraduate level, had
chosen more varied coursework, or had attended a different gradu-
ate or undergraduate institution.

Females in Science

At the time of the most recent set of interviews (1990-1991), 25
female members of the study cohort were pursuing coursework or
careers in science. One member was about to begin graduate school.
Three members were in the process of completing undergraduate
programs, having taken time for commitments to political organiza-
tions or to their personal lives. Three women were science majors at
the masters level, and six at the PhD level. Six were in medical
school, one in optometry school, and one in veterinary school. Four
were working in science/math-related jobs, specifically cytogenetics,
engineering, and accounting.

With the exception of one cohort member, an accountant, all of
the women in this group expressed varying degrees of interest in
pursuing research at some point in the future, if they were not
already doing so. Of these 24 women, however, 4 expressed concerns
about the difficulty of getting grants. When asked what it would take
for her to stay in research, one subject replied:

Originally I wanted to get a PhD and do research. Now I can't say that’s
still my goal just because I can’t say I enjoy begging for grants all the
time. I think it's a shame that grants are so competitive. There are so
many bright scientists who are not being funded simply because they
don’t know the right people or they haven't been around long enough.
Because of that maybe I'll go into industry.

Four women were disturbed by the low researcher salaries and two

discussed what they perceived as the dilemma of wanting both
families and careers in science.

I'd like to be back in it [research], but then the greed factor comes in. I
am making a lot of money, and I like that check that comes every two
weeks.
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My mentor at Harvard runs the lab and she is very successful, but I
don't think the wage is that high compared with a medical doctor. I
think having financial support would be a big factor. For me that's the
main factor actually.

I'm always battling with the conflict of having a family and doing
research. There are three women in my department of 15 faculty. Only

one is married and has a child, and she had it at 40. So they still don’t
have it all.

Thirteen of the 25 females in science are currently doing re-
search. When asked whom they would most like to impress with
their research work, eight named the research community, partic-
ularly their advisors, professors, or principal investigators of the
grant projects with whom they were involved. Five felt that they
needed only to impress themselves or family members.

When asked if they were treated differently as undergraduates
because of their status as Westinghouse winners, 23 of the 25
participants said they had not received any special recognition. The
two who did receive special recognition were placed in honors pro-
grams rather than in research-based projects. Many discussed their
feelings of anonymity, lack of preparedness for both the work and
the competition which they encountered among students, and the
lack of support they received from professors and administrators.

Cornell threw you in a big pot with people who were just as smart as
you were. Most of the pre-meds were out to do better than their
classmates. It was paralyzing when my roommate and I were in all the
same classes and she always did better than me, and after a while I
just couldn’t live with her.

I think I was intimidated because I came from a public high school and
a lot of the others came from the prep or private schools. I think they
were a little more prepared than I was.

There were a few people who were just so intelligent that I couldn't
believe it. I think I was desperately intimidated by a few of them.

They had so many people who were stars in one aspect or another that
everybody was put into a melting pot and left to sink or swim.

You were just a number. I didn't have contact with a teacher until my
junior year. You didn't have to attend classes—no one would care. I felt
like they wanted to get rid of you, they didn’t want you to get As. They
didn't want students to do well. Pre-med was “dog eat dog,” very
cutthroat.
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Though 23 of the 25 women in science received no special recog-
nition, 19 were able to find at least one person who served as a
mentor. Mentors, as mentioned above, can serve four basic pur-
poses: role model, emotional supporter, intellectual sparring part-
ner, or active professional sponsor. Because most of these women
had more than one mentor, they were able to obtain a wide array of
positive effects from those relationships. Some of the subjects de-
scribed their mentors:

She was nice and kind of friendly, and she didn’t look at students as
pests in her lab. The whole lab was a very comfortable place, not high
pressured and I felt at home there.

Besides counseling me, being there when I needed her, and being a
friend, I also worked for her in the genetics class and learned a great
deal. She liked to challenge me.

He is really supportive and paternal and has lots of interesting ideas.
And he is very good at negotiating the politics. We were all very social
with faculty members. It's very much a tight community.

Three had negative experiences with people who might have been
potential mentors:

The science department at the school where I went as an undergrad
was very unsupportive of the students in that they felt that the stu-
dents should learn by themselves. I don't believe that’s what under-
graduates need at that point.

I had an interest in physics from high school, but one of the professors
in the physics department, the one who was my advisor, was almost
an adversary. The first day I met him he said, “Your name is Becky.
That was my first wife’s name.”

When asked if they had any regrets they would be willing to share,
two lamented not having taken time off from their studies for adven-
ture and four regretted not having had more varied educational
experiences, including the pursuit of other careers. Four rued not
having studied harder, and three wished they had chosen other
undergraduate programs.

DISCUSSION

The 11 men and 13 women who had left science by the most recent
data collection point had, for the most part, found satisfying careers
in other disciplines; the talents they displayed in science most likely
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were transferable to other disciplines. A few planned a possible
reentry into science but their choices were necessarily limited to
applied fields, such as medicine, because they had missed the se-
quence of connections, experiences, and time commitments needed
to reach an optimal level in the research pipeline.

Except for health problems that prevented four women from per-
sisting, reasons for leaving science were similar for both males and
females. Their perception of the scientist’s lifestyle as unappealing,
along with their attraction to other fields, lack of mentors in science,
inappropriate guidance by parents and school officials during ado-
lescence, and low-quality or inaccessible science instruction, led to a
change in life goals for this significant subgroup of the study cohort.
Many made the realization late in their undergraduate years or
during their graduate years, even after a considerable amount of
time, effort, and money had been invested on their part and on the
part of their parents or mentors.

At the time that these individuals entered the Westinghouse Sci-
ence Talent Search, several factors helped maintain the extraordin-
ary dedication required to produce a noteworthy piece of research
and participate in the Talent Search. Parental and teacher guid-
ance, idealistic views of a lifestyle and career in science, promise of
prestige, and pure interest and curiosity were motivating forces for
all but five to enter science careers. Sometime during their under-
graduate and postgraduate years, extrinsic and intrinsic motivating
factors were redefined. Particularly noteworthy is the fact that near-
ly half of this group found mentors who were outside of a science
field.

The 49 men and 25 women still involved in science shared similar
educational histories, and their assessment of what a career in
science would be like was reinforced during their undergraduate
years by courses, mentors, and laboratory experiences. Against
sometimes overwhelming obstacles, they persisted in striving to
fulfill their goals. For females, mentors were more likely to have been
part of their educational history, and may in fact have been a more
critical factor for their retention in science than for the men. Both
males and females recognized the need to impress the research
community of which they were part, and many learned to master the
political games played in their respective laboratories. They assimi-
lated the tacit knowledge and the value system necessary to survive
in today’s research climate.

Both the science and nonscience groups, regardless of gender,
acknowledged the negative aspects of science careers. Those who
have chosen to continue were, however, able to justify their reasons
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for staying by alluding to intellectual satisfaction and prestige asso-
ciated with success in rigorous fields. The fact that careers in sci-
ence research are low-paying has been universally discouraging.
Time commitments are seen as greatly infringing on family life or,
for women, possibly precluding childrearing altogether. Our sub-
jects became familiar with these issues through experiences with
mentors during high school or college.

Despite the above-mentioned drawbacks, all but one female in the
science subgroup planned to continue in research. Conversely, less
than half of the males in science reported wanting to persist in that
direction. It is possible that men are more discouraged than women
by the low income-earning potential of research science; however,
the larger proportion of females considering a career in research is
extremely hopeful for the science enterprise.

Special recognition was provided to only a few individuals in our
study during their undergraduate years in the form of one or two
accelerated classes, smaller sections, a longer lab time, or an honors
program. These “extras” provided little individual attention or
coursework guidance, and few opportunities to participate in re-
search with a university professor or receive access to potential
mentors. The results reported from this data collection point con-
firm the unfortunate picture described by other studies about the
state of science education in the United States. The seriousness of
the problems and potential opportunities for reform are highlighted
dramatically when the results of those studies are replicated by the
experiences of the nation’s potential scientific elite.

FUTURE DIRECTIONS FOR RESEARCH

Upcoming efforts to identify sources of attrition and retention of
science talent will take the following directions:

1. Continuing with the 1983 Westinghouse cohort, collecting
data at approximately age 30 when most subjects will have
completed school and embarked on a career path;

2. Including at least one other Westinghouse cohort to replicate
and compare study outcomes with the 1983 group. One of the
cohorts could be composed of newly identified winners and
the other a group of winners in the middle of their undergrad-
uate education, when science attrition has been most likely to
occur.
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JOYS AND PITFALLS OF LONGITUDINAL
RESEARCH

Each study has its unique characteristics, yet the problems and
satisfactions that we encountered in the process of this work are
generalizable to most longitudinal investigations. A constant source
of frustration, as mentioned at the outset of this chapter, is subject
attrition. There are agencies available to help locate “lost individu-
als,” but the expense can be quite large. The investment of time
required to prevent subject attrition is enormous. Although the
subjects of the present study have been contacted regularly over the
years, 34 people moved from their most recent address without
leaving forwarding instructions. To make matters worse, their par-
ents’ permanent addresses became obsolete as well. We now regret
not asking for subjects’ social security numbers, the most consis-
tent source of location, and plan to do so during the next point of
contact. A good source of information on lost subjects is the alumni
association of the college a subject attended. Although the associa-
tions will not provide addresses, they will forward stamped mail to
graduates.

Individuals who do not respond to repeated efforts at contact may
believe that their lives will be judged to be disappointing in compari-
son to the rest of the cohort group. It is very important, therefore,
that the investigators convey a genuine, nonjudgmental manner in
their relationship with study subjects. Sometimes, however, sub-
jects presume that researchers value particular outcomes. In our
case, many subjects assumed that we viewed remaining in science
as a positive outcome and, furthermore, that we would not be inter-
ested in them if they were undecided or if their talents were ex-
pressed in the worlds of journalism, law, business, or international
diplomacy. Although the purpose of the study is to investigate the
retention of individuals in science research, we are also interested in
the development of other talents within this pool of exceptional
individuals and in knowing whether their gift in science or mathe-
matics has played a role in the expression of their talents.

These gifted individuals tended to be highly active and involved
with work, hobbies, and relationships, which led to difficulties in
scheduling interviews or completing questionnaires. We believe that
interviews, although more difficult to arrange, establish more com-
mitted personal relationships on the part of subjects, leading to
lower rates of attrition. Interviews do have two main drawbacks.
One is the cost of transcription, travel, and telephone. The other is
the complexity involved with quantifying or interpreting the data.
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Overall, we believe that the costs in time and effort are worthwhile in
order to elicit accurate and detailed information from study sub-
jects.

By far the most rewarding aspect of longitudinal research is the
relationship one engages in with the study cohort. In order to devel-
op the original 1984 questionnaire, the first author conducted 40
in-person interviews with subjects in the New York City, Boston,
and San Francisco Bay areas. Listening carefully to each 18-year-
old, she noted many details, not only about their creative work, but
also about appearance and manner. During the last collection point,
she encountered sophisticated 25-year-olds with traces of former
appearance and manner, and newfound levels of confidence and
introspection. It was as a result of one long and interesting conver-
sation that Cynthia Steiner, a member of the cohort, became the
second author of this chapter.
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The Munich Longitudinal Study
of Giftedness*

Christoph Perleth
Kurt A. Heller

From 1985 to 1989 an educational-psychological research project,
the Munich Longitudinal Study of Giftedness (Heller, 1992; Heller &
Hany, 1986), was carried out at the University of Munich. Data from
gifted students were collected in three waves from 1986 to 1988
starting with a large multiregional sample of 26,000 students in six
cohorts. In 1989, a replication study was begun in Moscow by a
team of psychologists at the Academy of Pedagogical Sciences of the
USSR under the leadership of Prof. Dr. A.M. Matyushkin (cf. Aver-
ina, Scheblanova, & Perleth, 1991; Heller, Perleth, & Sierwald,
1991; Perleth, Averina, & Scheblanova, 1991). A data collection
point for the German sample is planned for 1993.'

*Financed by the German Federal Ministry of Education and Science, Bonn
(B 3570.00 B). The authors would like to thank Stephen Powell for stylistic and
grammatical assistance.

! Two follow-up studies on developmental aspects and conditions of metacogni-
tion investigate implications of the mother-child interaction on the metacognitive
development in preschool children (main investigators Dipl-Psych. C. S. Browder &
Dr. J. Kretschmer) and the metamemory of primary school children (main investiga-
tors: Dr. C. Perleth & Dr. E. Rader). This research is being carried out cooperatively
between the University of Munich (project leader: Prof. Dr. K.A. Heller) and the
University of Leipzig (project leader: Prof. Dr. G. Lehwald) and is financed by the
Volkswagen foundation (Az: 11/66 350).

A team of Korean educational scientists is planning to conduct a giftedness study
with similar design to ours, using similar or even the same methods. As described in
more detail in the design section, only relatively large studies starting with randomly
selected samples are best suited to produce reliable results on complex intercorrela-
tions between a variety of giftedness, achievement, personality, and environmental
variables. On the other hand, the replication studies in Russia or Korea can give
valuable hints for the generalization of findings in the field of giftedness over different
cultures.
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GIFTEDNESS MODEL UNDERLYING THE MUNICH
LONGITUDINAL STUDY

Most modern conceptions of giftedness include multiple giftedness
factors: intellectual, creative, motivational, social, and so on (e.g.,
Gardner, 1983). The Munich Study of Giftedness is similarly based
on a multidimensional giftedness concept. More specifically, we de-
fine giftedness as an individual’s cognitive, motivational, and social
potential to attain excellence in one or more areas. Giftedness do-
mains (cognitive competencies), personality characteristics, and en-
vironmental conditions served as predictors for performance behav-
ior (see Figure 4.1).

Thus, in the Munich Longitudinal Study of Giftedness the follow-
ing constructs were taken into consideration:

1. Giftedness exists in intellectual, creative, social, musical, and
psychomotor domains. These giftedness domains were as-
sumed to be independent.

stress | |&chievement |working| |(test) [attributional
motivation styles | |anxiety [styles
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——— character- E_
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abiy istles
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st technology
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mental
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family class critical
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Figure 4.1. Giftedness model of the Munich Longitudinal Study of
Giftedness
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Academic and nonacademic achievements were observed in
different areas corresponding to the giftedness domains.
Noncognitive personality traits under investigation were
achievement motivation, working styles, (test) anxiety, stress,
attributional styles, and so on. These variables were consid-
ered to mediate the giftedness-achievement relationship.
The main socialization factors were family and school climate
as well as critical life events.

OBJECTIVES

Goals of the Identification Phase

The first phase of the study was dedicated to questions of identifica-
tion and the validity of the giftedness model used. The goals of this
identification phase (1986-1987) were the following:

1.

2.

Development and evaluation of a battery of tests and question-
naires for the identification of gifted students.

Testing aspects of the giftedness model underlying the study,
particularly the independence of the domains of giftedness
under investigation.

Analysis of the typological structure of the sample, especially
identifying possible types of gifted students in different age
groups.

Goals of the Longitudinal Phase

In the second phase of the project, the longitudinal phase, develop-
mental, academic, and nonacademic achievement analyses based on
the developmental models were computed. Essential goals of this
second phase were:

1.

The evaluation of the predictive validity of instruments em-
ployed during the first (Wave 1: 1986), second (Wave 2: 1987),
and third (Wave 3: 1988) measurement periods for identifying
gifted students in the 1st to 13th grades.

Longitudinal evaluation of the validity of the typological con-
cept of giftedness and relationships between various types of
giftedness and performance.

Evaluation of the effects of personality and environmental fac-
tors on the performance of gifted students over time.
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4. Description and analysis of the developmental course of gifted
children and adolescents in relation to changes in cognitive
and noncognitive characteristics.

5. Analysis of the interaction between giftedness, achievement,
personality, and environment.

In the limited frame of this chapter we can only give a general
overview of some important results of these general research goals.
We will feature findings concerning personality characteristics of
gifted secondary school students. These results should contribute to
answering the following specific questions:

1. Are there differences in personality characteristics between
students of different levels of giftedness in intelligence and
creativity?

2. Do underachieving gifted differ from other gifted students in
terms of personality characteristics?

3. Are there relationships among intelligence and creativity, non-
cognitive personality characteristics, and achievement?

4. What is the influence of intelligence, motivation, and other
personality characteristics on the development of academic
achievement?

In addition, we will present results of a small interview study
conducted with a subsample of the secondary school students to
obtain information on socioemotional problems and related coun-
seling needs of gifted students.

DESIGN OF THE STUDY

Figure 4.2 shows the complete sample design as planned by Heller
and Hany (1986). The numbers in brackets indicate the actual
numbers of participants in the three waves. In the dotted boxes at
the end of the shaded arrows we added a planned follow-up data
collection point. The numbers indicate those students who volun-
tarily gave us their addresses and who were willing to answer addi-
tional questionnaires.

The “bandwidth-fidelity dilemma,” formulated by Cronbach and
Gleser (1965), stresses the fact that psychological tests cannot si-
multaneously measure a broad variety of characteristics with high
precision (reliability). Bearing this in mind, a two-step identifica-
tion process was employed in the first phase of the study as pro-
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posed by Heller and Hany (1986; Heller & Perleth, 1989). In the Fall
of 1985, teachers were asked to nominate the most gifted students
from their classes on a check list that covered the five dimensions of
the study’s giftedness model. Approximately 30% of the whole sam-
ple of about 26,000 students was preselected on the basis of these
ratings. Although this screening procedure reduces the identifica-
tion of underachieving gifted, it was practically and economically
the only possible way to handle such a large sample. Second, the
preselected 30% of the original sample were administered aptitude
tests and questionnaires (Spring/Summer, 1986) in order to find
the top 2-5% in each domain of giftedness. The top 10% of the
preselected sample represented the top 2-5% of all students in the
intellectual, creative, social, psychomotor, and musical domains.
These top scorers among already preselected students were chosen
for the longitudinal study. (Differences in Figure 4.2 percentage
rates result from students refusing to take part in Wave 1 or the
following waves.) The longitudinal sample selected by this two-step
procedure were administered tests and questionnaires at two other
measurement points in Spring/Summer 1987 and 1988.

The longitudinal design of the study reflected the nature of the
research goals. There is no doubt that only longitudinal studies are
appropriate for the study of developmental patterns. In spite of this,
most research is done with cross-sectional designs. Schneider
(1989) remarked that 99% of studies on memory development used
cross-sectional design. As one focus of our study was the assess-
ment of change using different developmental rationales, a longi-
tudinal design was indispensable. Quite apart from the problems
associated with retrospective studies, such attempts were not suita-
ble for our purposes because the assessment of our giftedness fac-
tors required psychometric data.

The design, which combined cross-sectional and longitudinal se-
quences with six cohorts, facilitated control of age/grade and cohort
effects. Time of measurement effects, however, could not be con-
trolled (see Schaie & Baltes, 1975). The main focus was on the
analyses of age/grade effects: at Wave 3 each cohort reached the
grade the next older cohort had reached at Wave 1 (Figure 4.3a).
This facilitated an extrapolation of the development of gifted stu-
dents despite the relatively short duration of the study. Cohort
effects were not analyzed because they were not likely to appear in
our 3-year study which covered a decade between the youngest and
oldest cohort.

Within each cohort, the design and the methods selected enabled
analysis of the following developmental rationales (Buss, 1979:
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Schneider, 1989): (a) interindividual differences (at each time of
measurement), (b) intraindividual changes (developmental func-
tions), (c) interindividual differences in intraindividual changes,
and (d) interindividual differences in interindividual changes
(changes of relative position of individuals). Not all analyses were
available for all variables in all cohorts, however. For example, with
the scales used for measuring cognitive abilities (German CAT), we
cannot analyze developmental functions in the sense of intrain-
dividual changes.

Apart from these ANOVA-based approaches, the design allowed
for the use of structural equation analysis for each cohort. Special
attention was given to models that included latent variables. Figures
4.3b to 4.3d give examples of models adequate for: (a) analysis of
predictive validity of tests (Figure 4.3b), (b) variability versus stabil-
ity of traits (e.g., intelligence) including test-specific factors (cf.
Joreskog, 1979), and (c) nonrecursive models for analysis of inter-
relations between different constructs (i.e., reciprocal causal rela-
tionships between achievement and motivation). The structural ap-
proach also allows for future testing of the equivalence of the

structural relations of two or more cohorts (Jéreskog & Sérbom,
1984).

SAMPLE AND METHOD
Sample Selection: Recruitment of Schools and Students

After receiving permission from the governments of the German
federal states Baden-Wurttemburg, Bayern, and West Berlin, we
asked a total of 1,020 schools to take part in our study. Schools of
different types were selected randomly from the official catalogs of
the respective states. Participation was voluntary for schools and
teachers as specified by law. Only 210 (20.6%) of these schools
agreed to participate in the study (participation rate for West Berlin
primary schools was only 4.1%; participation rate without Berlin
was 23.9%). One hundred and fifty-two schools were finally selected
according to specific criteria, ensuring a representative sample (size
of town, urban/rural town, schooltypes, region, and so on). After
recruitment of the schools and classes, the parents of each of the
students were asked to give permission for their children to partici-
pate in the study. Many parents refused to sign the relevant agree-
ment. Reasons given were typical for such field studies in Germany:
the parents’ dislike of scientific testing of their own children and the
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fear that teachers might get the results of the tests of giftedness.
Some properties of the sample of the first phase of the study are
given in Table 4.1. As no standardized tests of general intelligence
were used, we cannot give the exact mean IQ of our sample. Different
comparisons of the respective means showed, however, that our
sample of the identification wave was superior to representative
samples by about one standard deviation in general intelligence and
speed of information processing.

Some characteristics of the longitudinal sample (cohort, sex,
school type) can be seen in Table 4.1. A total of 2,005 students were
invited to take part in the longitudinal phase of the study. Unfor-
tunately some students left the schools after Wave 1, and some
schools or teachers did not want to participate in the longitudinal
study. The figures indicate the numbers of completed results of
intelligence testing for students who took part in at least two waves.
Because of missing values, the number of cases is slightly smaller
for each aspect of the reported results.

In the German school system, children attend primary schools
for four years (grades 1 to 4). More academically able students then
attend the 9-year grammar school (“Gymnasium”). This school type,
the highest level, finishes with the “Abitur” after grade 13 and leads
to university. The “Hauptschule” is aimed at the lowest academic
level (grade 5 to grade 9 or 10 depending on the federal state).
Hauptschule leads to blue-collar jobs, while a certificate from the
intermediate schools or “Realschule,” (from grade 5 or 7 to grade 10)
is needed for most white-collar jobs.

Information Sources, Measured Variables, and Data
Processing

Important sources of information, major research variables, and
measurement instruments used—each related to the dimensions of
the Munich Model of Giftedness (see Figure 4.1 above)—are summa-
rized in Table 4.2. (Means, standard deviations, reliability coeffi-
cients, and so on of the different scales are not included because of
the limited space.) In addition to the scales mentioned in the table,
further tests were conducted to assess spatial thinking, verbal as-
pects of creativity, parents’ ratings of activities and achievement
outside school, parents’ reports of socioemotional problems of their
children, and their wishes for the counseling and support of their
children, and so on.

In addition to the psychometric information, semistructured in-
terviews were conducted with a small subsample of highly intelligent



Table 4.1.

Description of the Sample of the Munich Study of Giftedness

Cohort 1 1986 1987 1988

Boys 259/102 100 89

Girls 296/143 102 102

Total 597/229 217 205

Cohort 3 1986 1987 1988

Boys 395/144 137 100

Girls 426/130 123 83

Total 856/280 268 187

Cohort 5 1986 1987 1988

School type School type School type
Haupt$S Real$ Grammar HaupiS RealS Grammar HaupiS RealS Grammar

Boys 81/12 81/18 326/121 8 13 110 6 14 105
Girls 73/8 106/25 365/113 8 24 109 4 18 100
Total 227/23 190/43 780/249 19 37 232 " 32 217
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Cohort 7 1986 1987 1988
School type School type School type
Haupts RealS Grammar HaupiS$ RealS Grammar Haupt$ RealS Grammar
Boys 87/5 203/49 352/106 3 39 100 4 44 97
Girls 71/3 193/48 400/143 3 46 133 1 43 127
Total 166/10 407/100 789/271 6 88 248 5 90 235
Cohort 9 1986 1987 1988
School type School type School type
Haupts Real$ Grammar HauptS RealS Grammar Haupt$ RealS Grammar
Boys 55/- 194/31 390/119 3 12 1 100
Girls 49/2 205/26 422/160 2 26 156 135
Total 109/2 413/60 817/287 2 59 268 1 239
Cohort 11 1986 1987 1988
Boys 534/160 160 103
Girls 461/93 92 65
Total 1002/288 256 m

Note. Total in some cases bigger than Girls + Boys because of missing cases. For 1986, numbers of students in the sample of
the identification phase (left side of slash) and the smaller number of participants in the longitudinal study (right side of slash)
can be seen from the Table. HauptS = Hauptschule (lowest level, grade 5-9), RealS = Realschule (infermediate level; grade

5/7-10), Grammar school = Gymnasium (highest, most academic level, grade 5-13).
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Table 4.2. Information Sources and Measured Variables

Information Sources

Variables Students’ Psychometric Scores Teacher
Intellectual Tests: Teachers' Checklist®:
Dimension — KFT (German CAT) — T-Int

Creativity Dimension

Social Competence

Psychomotor
Dimension

Art (Music)
Dimension

Noncognitive
Personality
Characteristics

Environmental
Characteristics

Achievement

— ZVT (Numbers Connection Test)

Tests:
— VWT (Unusual Uses)

— TCT (Torrance Creativity Test —

subtest Completion of
Pictures)
Questionnaires:
— GIFT, GIFFI
Questionnaire:
— Social Competence
Tests:
— Computer Tests'
— Construction Game Test
— Paper-Pencil-Tests?

Questionnaires:

— QK (Thirst or Quest for

Knowledge)

— HS (Hope for Success)

— FF (Fear of Failure)

— Anxiety?

— Self Concept?

— Attribution?

— Learning Styles?

— Interests?
Questionnaires:

— Family Climate?

— Class Climate?

— Critical Life Events?
Questionnaire:

— MAI (Munich Activity Inventory
with subscales: Arts, Literature,
Social, Science, Technology,

Music, Sport

Teachers' Checklist?:
- T-Cre

Teachers' Checklist:
-T-8C

Teachers’ Checklist®:
—T-PM

Teachers' Checklist?:
— T-Mus

Teachers’ checklist®
School Marks

legend: ' = only at Wave 1; 2 = only at Wave 2 and 3; ® = long and detailed checklist at
Wave 1, short checklist at Wave 2 and 3.

students (10 girls and 10 boys) to obtain information about their
early development and on the typical effects (over time) of person-
ality and environment on performance. This interview study has a
retrospective character. A second interview study was carried out
with a sample of 18 students who seemed from their answers on an
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Table 4.3. Definition of Group Labels

Correspondence
Construct/variable Label Criterion (Sample) in population
General intelligence Average Percent rank < 70
(KFT = German CAT),
creativity (TCT, subtest
completion of pictures)
Gifted Percent rank — 70 Percent rank — 90-95
Highly gifted Percent rank — 85 Percent rank — 95-97
Extremely gifted Percent rank — 925  Percent rank — 97-98
Interests Average Percent rank < 70
Well interested Percent rank — 70
Highly interested  Percent rank — 90
Personality and Low Percent rank — 50
environmental
characteristics
High Percent rank > 50
Academic achievement Underachiever z-value (intelligence) — z-value (Mean of

German, English, mathematics) > 1.5

interest and activity inventory to be highly interested in specific
fields. The theme of this retrospective study was the development of
outstanding interests in particular topics and the identification of
conditions that facilitate development.

In order to create dichotomous variables for specific analyses
(e.g., comparison of achievement and personality profiles of differ-
ent groups), we used the following cut-off points (see Table 4.3):

1. General intelligence, creativity, and nonacademic achieve-
ment: The criterion was the 70th percentile for high perfor-
mance. The best 30% of our longitudinal sample in intelligence
corresponded to the best 5-10% of the population. We formed
more differentiated intelligence and creativity groups by estab-
lishing cutoffs at the 85th and 92.5th percentiles of the sample
(so that we could also examine the best 15 or 7.5%). We will use
the label “gifted” for the top 30%, “highly gifted” for the top
15%, and “extremely gifted” for the top 7.5% of our sample.
The latter should correspond to the best 2-3% of the unselected
population. By “average,” we mean all students with a rank
lower than 70% in our sample.

2. Interests: By “interested,” we refer to the top 30% in each
domain of interests, while we use “highly interested” for the
top 10%.

3. Personality and environmental characteristics: Here we di-
vided the subsamples at the median.
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4. Underachievers were those students whose scores in z-trans-
formed general intelligence exceeded their average school
marks (German and English language, mathematics) by more
than 1.5 standard deviations.

Practical Problems in the Execution of the Study

As in most cases, the first practical problem of our research was
financial. The costs of the Munich Longitudinal Study of Giftedness
could not be met at our institute and thus had to be financed by the
Federal Ministry for Education and Science. However, this financial
support was restricted to a maximum of 4 years. Given that the
screening procedure (in 1985) needed to be completed first, this
constraint cut the number of points of measurement down to three.
From the scientific point of view, a longer study with the option of
following the school careers of gifted students through the whole
primary or secondary school process would have been desirable.
This was a reason why cohort effects could not be analyzed. As the
difference between the youngest and the oldest cohort was only 10
school years within a decade without major changes in society or in
educational policy, however, we did not expect cohort effects at all.

At the time our study began, there was much debate about re-
search and guidance of gifted students in German society. The
conservative and liberal parties supported activities for gifted stu-
dents, but the social democrats argued that this would support
elitism and put the majority of children at a disadvantage. After we
received permission to collect data in schools—which was only pos-
sible in German federal states governed by the conservative party—
some schools and teachers did not want to participate. In many
cases this was because of organizational problems. But some
schools and teachers said frankly that the reason they would not
participate was related to their viewpoint in the giftedness discus-
sion. In many cases, unfortunately, it was not possible to get infor-
mation on reasons why teachers or schools did not want to take
part. A similar problem arose with parents refusing to give agree-
ment, and unfortunately we do not know why. This general problem
for any research conducted in schools in the former West Germany
hinders precise judgment of the representativeness of field study
samples.

A major logistical problem that arose in the course of the study
was the enormous sample of schools spread all over south Germany
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and West Berlin. During the weeks before the data collection, the
organizing staff completed the massive task of establishing a time
schedule accommodating all the following constraints: the schools’
requirements, region of the school, holidays, availability of the co-
workers, availability of cars, size of the student groups, available
number of booklets, and so forth. All in all, the data collection could
not have been conducted without the effort and commitment of all
coworkers. As our institute has no vehicles of its own, the car-
owning coworkers had to change their personal plans in many
cases. On top of this, part-time research assistants tend to have old
and unreliable cars so that occasionally the time schedule was
threatened because of breakdowns. Global political events almost
endangered the time schedule as well. The West Berlin testing ses-
sions took place during the last visit of U.S. President Ronald Rea-
gan. Extremely strict police controls inspected cars and luggage at
various checkpoints. When our coworkers’ car was searched, the
police found some metal boards which we needed for a sort-recall
task. It was somewhat complicated to explain what these “sus-
picious metal objects” were needed for.

A more serious problem arose with the strict laws on data protec-
tion in the Federal Republic of Germany. The ministries of educa-
tion did not allow our team to have the names and addresses of the
participating children. We used identity codes for all the students.
Lists matching codes to names were mostly in the hands of the class
teachers at the schools. Unfortunately some teachers threw away
these lists between two waves or took the list with them when they
left the school. Sometimes, during the actual test sessions, wrong
numbers were written on the answer sheets and booklets. After the
phases of measurement, especially after Waves 2 and 3, we needed a
specialized coworker to help clear up all these cases. Without the
work of this “Sam Spade of the data archive” the sample sizes for the
longitudinal analyses would have been much reduced.

Yet another problem was caused by the German school system.
After grade 4, most children change schools and after grade 7 inter-
mediate school (“Realschule”) begins in Bavaria, so that it was quite
hard to get parts of the sample for the testing sessions of the follow-
ing waves. The Hauptschule and the Realschule finish at the end of
the 9th and 10th grades, respectively, so that, with a few exceptions,
these students were lost for Waves 2 and 3. At Wave 3, the students
of some classes of the oldest cohort did not want to attend future
testing sessions because they did not want to lose study time for
their high school diploma examinations (Abitur).
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Statistical-Methodological Problems Occurring
in Investigations of the Gifted and in Studies
with Special Selection Procedures

In the course of the study we had to deal with three major statistical-
methodological problems. The first problem resulted from the differ-
entiation power of the methods in the upper area of the distribution.
As most giftedness tests are usually designed to differentiate best
with normal, average gifted children, ceiling effects were likely to
occur (see also Heller, 1989). Ceiling effects hinder discrimination,
especially between highly and extremely gifted students. As an at-
tempt to solve this problem we adapted the tests. With the intel-
ligence test used, the multilevel KFT (Heller, Gaedike, & Weinlader,
1985), German version of the Thorndike and Hagen (1971) CAT for
example, we combatted the ceiling effects of the test by giving items
to the students which are normally attempted by students who are
two years older. We also shortened the time allowed for certain speed
tests and revised the items of some questionnaires in order to adapt
them for our sample of above-average students.

The second major methodological problem concerned the distri-
bution properties of the variables in the study, especially the vari-
ables which were used for the selection procedure. The investigation
groups—average, highly, and extremely gifted—were defined in the
longitudinal sample by using (multidimensional) cutoff points. The
shapes of the distribution curves of the respective variables were
affected and, as a consequence, normal distribution of errors was
lost. As the assumption of normal distribution is essential for most
parametric statistical methods, the results of the analyses may be
misleading. We employed two approaches to solve this problem:
First, we used nonparametric methods such as log-linear analysis
(Perleth & Sierwald, 1988), and second, we conducted robustness
studies to examine the extent to which the results were affected by
the violation of the assumptions (Sierwald & Perleth, 1989).

A third problem arose from the fact that many variables, such as
the winning of prizes, are of a genuinely qualitative character. In
order to analyze such variables in complex interrelations, we em-
ployed nonparametric methods such as log-linear models (Perleth &
Sierwald, 1988), which also allow for the use of recursive causal
models (see Fox, 1984).

RESULTS FOR THE FIRST PHASE OF THE STUDY
(IDENTIFICATION PHASE)

Several major results emerged from the first phase of the Munich
Longitudinal Study of Giftedness (cf. Hany, 1987; Heller & Perleth,
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1989; Heller, 1990). The instruments used to measure cognitive and
noncognitive (especially motivational) dimensions of the gifted, to-
gether with relevant conditions of the social learning environment,
were sufficiently reliable (see Heller, 1986). The five factors of the
Munich Longitudinal Study of Giftedness (intelligence, creativity,
psychomotor ability, practical intelligence/social competence, musi-
cal ability) were independent dimensions of giftedness (as indicated
by the results of factor analyses). Thus the hypothesis of domain-
specific forms of giftedness was confirmed.

Significant differences could be found between the highly gifted
and average students in each domain of giftedness and among the
various types of giftedness. For example, the intellectually (or aca-
demically) gifted had better school grades than the rest of the sam-
ple. The creative students were in some aspects more active and
more successful in artistic and literary areas, the socially gifted in
social areas, and so on. Multiple or many-sided gifted were found
relatively infrequently in the selected sample (N=1,800). If, how-
ever, one views those students (from ages 6 to 16 or 18 years), who
were both highly intellectually and creatively talented, one sees that
they were superior to all of the other students in important perfor-
mance areas. From the methodological point of view, this finding is
not too surprising, but nevertheless it underlines the point that the
diagnosis of giftedness should not continue along single dimen-
sions. Particularly capable students differed from the others in per-
sonality characteristics (in this case, motivational variables).

Research conducted to evaluate different strategies for the identi-
fication of gifted students using different statistical approaches
(factor analysis, cluster analysis, regression analysis) and diverse
sources of information (Hany, 1987) showed that both for practical
purposes and with regards to our research, a multidimensional
cutoff best optimized the different constraints (simplicity, prac-
ticability, effectiveness, efficiency). Cluster analyses seem to be more
appropriate for the description than for the identification of gifted
students (see Hany, 1987, for an extensive discussion of identifica-
tion questions).

RESULTS OF THE SECOND PHASE OF THE STUDY
(LONGITUDINAL PHASE)

The Predictive Validity of the Test Battery

Multiple regression analyses showed for primary school pupils that
our giftedness tests, especially the intelligence test used, were able
to predict academic achievement to an acceptable degree over peri-
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ods of one and two years. Quite surprisingly, the tests (uncorrected
multiple r = .5 — .6) were superior to teacher judgments (uncor-
rected multiple r = .4) especially in the major subjects (German
language, mathematics, and natural sciences). Teacher judgments
tended to be global, whereas our test battery tended to give differen-
tiated results. For the primary school age range, the need for psycho-
logical diagnosis of giftedness was therefore well demonstrated. This
finding is particularly important in Germany, as the decision about
school career is based on teacher judgment and is made at the end of
grade 4.

The creativity test used (“Completion of Figures” subtest of the
Torrance Creativity Test) was—in contrast to the teachers’ check
lists—not a good predictor of arts and music in primary school, even
though it might seem to have face validity. When analyzing non-
academic achievement in different areas, both tests and teacher
judgments proved to be good predictors in discriminant function
analyses.

The predictive validity of our tests seems to be a little weaker in

secondary school (uncorrected multiple r = .3 — .5), decreasing
somewhat from cohort to cohort. The teachers’ ratings played a
more important role here (uncorrected multiple r = .4 — .6). The

increasing influence of the knowledge base for high achievement at
this age could plausibly explain this finding. The intelligence scales
used nevertheless turned out to be relatively good predictors (up to
r = .45), especially for the most important school subjects.

In contrast to the results reported for primary school children, the
creativity test, which was an “Unusual Uses” test for the respective
cohorts, showed some predictive validity for arts (up to r = .2).
Concerning nonacademic areas, teacher ratings play a much small-
er role in predicting activities and achievement (tests: uncorrected
multiple r = .3 — .6; teacher check lists: uncorrected multiple r = .1
— .3). Quite surprisingly, this even held true for activities in natural
sciences and technology. In the latter, a larger part of the variance
could be explained by including both tests and teachers’ ratings in
the analysis (uncorrected multiple r = .4 — .6). The inclusion of
motivational variables in the regression analyses increased the por-
tion of explained variance, especially in nonacademic domains.
Quest for knowledge played an especially important role in the pre-
diction of activities and achievement in natural sciences and tech-
nology.

Overall, the analyses confirmed our model of giftedness: Domain-
specific giftedness tests were best able to predict domain-specific
achievement, while personality characteristics (here: motivational
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variables) played a mediating role (cf. Gagné, 1985). Therefore, iden-
tification of gifted students should not simply rely on intelligence
tests.

Results Concerning the Typological Concept of Giftedness

As mentioned above, one of the aims of the longitudinal phase of the
study was to establish a typology of giftedness with an exploratory
approach. Cluster analyses were conducted which included many
factors extracted by factor analyses of test and questionnaire data
from the first identification phase of the project. Equivocal results
were obtained: No clear types of gifted students could be identified.
It had been planned to construct the longitudinal sample according
to a possible giftedness typology. As no clear typology could be
found, we decided on multiple cutoff as the selection strategy for
building the sample for the longitudinal phase.

In the course of the longitudinal phase of the project, some addi-
tional attempts were made to analyze types of giftedness and their
stability over time. As it had not been possible to identify special
types of giftedness by cluster analysis (k-way method, see Wisehard,
1984), the hypothesis arose that gifted students show such highly
individual structures of giftedness that they differ from normal
students in the very fact that they cannot be grouped at all. Accor-
dingly, we applied Bergman’s (1987) program to identify possible
“singular types” of giftedness. This method tries to separate the
possibly clusterable part of a sample from the nonclusterable residu-
um. Unfortunately, the residual of nonclusterable cases did not
contain gifted students with special combinations of giftedness fac-
tors, but rather extreme cases of low-gifted pupils. Cluster analyses
with the cases not in the residuum again showed no clear types of
giftedness. In addition, the resulting types were not stable over the
course of the three measurement points. This means that the stu-
dents belonged to different clusters at different measurement points
even though the giftedness traits in the analysis were relatively
stable. All in all, from the cluster analysis point of view, the results
show that, in our sample there were no typological differences be-
tween gifted and average students. The students were distributed
continuously along the dimensions of giftedness, the samples of the
different cohorts therefore being homogeneous and not divisible
into clearly distinguishable groups. These findings strengthen the
hypothesis that the different giftedness domains are relatively inde-
pendent.
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The Influence of Environmental Factors on the Performance
of Gifted Students

Environmental factors, as measured by questionnaires of critical life
events as well as family and school climate, did not show a great deal
of influence or association on the performance of gifted and average
students, especially in the older cohorts. These results are based on
group statistics. We also conducted an interview study which
showed the important role of environmental factors on the develop-
ment of individual highly gifted students. The need for guidance
and nurturing of the gifted was more obvious in the case study.
Moreover, among students with extraordinary interests, the role of
the family climate became apparent. A controlling, achievement-
oriented family climate seems to favor the development of technical
interests, while students with interests in arts and music came from
families with ongoing, culturally oriented leisure-time activities,
high independence, and an average level of parental control and
achievement orientation. If one considers the whole sample, how-
ever, influences from socialization as well as critical life events seem
to be of minor importance for the actual genesis of achievement.
One interpretation is that these influences seem to become less
significant, especially in the course of secondary school, in compari-
son with young people’s perception of their degree of control over
their own lives.

Reasons for these negative results include the fact that the instru-
ments used covered only a segment of possible environmental fea-
tures (family and school climate, critical life events). Further, the
analyzed interrelations in the framework of the mostly linear models
might have been too simple to capture the complexity of real life.
Using the causal model and taking into account quite complicated
interactions between intelligence, motivation, family climate, and
achievement yielded some hints: Intelligence and motivation might,
for example, have a direct impact on academic achievement, while
family climate, itself influenced by school grades, has an indirect
effect on academic achievement via motivation. These results
should be treated as exploratory, however, because of the severe
identification problems in estimating the structural model parame-
ters.

Changes in Cognitive and Noncognitive Features

Differentiated analyses for the subsample of gifted primary school
children showed that intelligence seems to be a relatively stable trait
(e.g., r = .75 between the results of Wave 2 and 3 in the cohort of
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third graders). Recall that only the relative positions of the children
in our sample were investigated. This does not give a developmental
function of intelligence. Hence the stability of interindividual differ-
ences in our findings does not mean that there is no increase in
intelligence in the primary school age. The structural model of Fig-
ure 4.3c applied on the KFT data of the cohort of third graders gave
correlations between the latent variables “general intelligence™” at
the three points of measurement of .71 = r = .87.

The results indicated that the measured creativity variable was
quite unstable. We cannot decide whether this was because of the
low reliability of the test used (Completion of Pictures) or the insta-
bility of the measured trait. When similar findings from other stud-
ies (e.g., Sefer, 1989, who undertook a longitudinal study with
primary school children) are taken into account, there is some con-
siderable reason to doubt the theory and the quality of this type of
test.

Concerning intelligence, the results for secondary school stu-
dents were similar to those for children of primary school age. The
interindividual differences in the German Cognitive Abilities Test
turned out to be so stable (correlations .65 = r = .77 between results
of Waves 1 and 3), that it was not possible to analyze simultaneous
influence of more than one of the variables sex, constellation of
siblings, or level of intelligence at the first point of measurement.
Applying the structural model shown in Figure 4.3c to derive the
“error-free” estimate of the stability of the latent variable general
intelligence, we obtained for the cohort of ninth graders correlations
of .76 (results of Waves 1 and 2) and .93 (results of Waves 2 and 3).
Here the model explained 56-79% of the variance of the measured
scales, showing a good fit to the data.

The “Unusual Uses” creativity test used for secondary school stu-
dents turned out to have better properties than the “Completion of
Pictures” creativity test used for primary school children. Although
the examined interindividual differences were more stable, the use
of such an instrument for important, irreversible selection decisions
seems, in our opinion, to be neither possible nor warranted.

With secondary school students we were able to study develop-
mental functions of the speed of information processing (Number
Connection Test, i.e., German trail-making test). The findings indi-
cated that performance on this task increased between grade 5 and
grade 10/11 and remained stable for older students of grade 11 to
13. This finding is in accordance with the results of Oswald and
Roth (1978), the authors of the test. Interindividual differences were
extremely stable in this test of speed of information processing
(correlations .65 = r = .73 between results of Wave 1 and 3).
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A majority of the results reported up to this point indicate that
most interindividual differences in giftedness domains are quite
stable. We then investigated stability versus development of noncog-
nitive personality characteristics. Consider one hypothesis as an
example. For ninth graders, we analyzed the interrelation between
motivation (here thirst for knowledge and hope for success) and
academic achievement in science (mathematics and physics) with a
structural model (see Figure 4.3d). The hypothesis was that motiva-
tion and achievement are to a certain degree stable constructs (ar-
rows between the latent Mot and Ach variables). Motivation should
influence academic achievement (one year later), while the impact of
academic achievement on motivation should only be found in aver-
age but not in highly intelligent students. When interpreting the
attained coefficients, however, we found that both motivation and
achievement were stable characteristics in both groups, influencing
one another only a little.

The Role of Interests

The first striking result, when analyzing the data of the interest
questionnaire (secondary school) applied in Waves 2 and 3, was
gender differences reflecting stereotyped patterns. Girls were more
interested in music, arts and literature, and social activities, and
boys showed more interest in natural science, technology, sports,
and competition. These findings were reinforced when we examined
the proportion of boys and girls in the top 30% of the interest range.
Nevertheless, there are hints that girls who are particularly inter-
ested in technology do not lose their interest, while a decline in
technical interest can be seen in boys or moderately interested girls.

Analyses of students highly interested in specific domains
showed them to have a broader spectrum of interests than average.
An exception to this positive finding of broad interest is given by the
technically interested students, who describe themselves as signifi-
cantly uninterested in the music, literature, and arts domains. This
fits the common picture of the “techno freak” who is not interested
in anything except computers. As mentioned above, we found only a
few girls among the technically interested students, so our results
for this group cannot be interpreted without consideration of the
gender-specific findings.

The highly interested students (top 10%) showed specific profiles
in cognitive and noncognitive personality characteristics including
those aspects of their family climate mentioned above. The techni-
cally highly interested were success-oriented, curious, independent,
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and showed especially strong quantitative intelligence. Students
highly interested in arts seemed to be positively motivated young
people, brought up to think and act independently, with go