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Intellectually Talented Children: How Can We Best

Meet Their Needs?

CAMILLA P. BENBOW and DAVID LUBINSKI, Iowa State University

- The Study of Mathematically

Precocious Youth (SMPY) was founded by
Julian C. Stanley in September 1971 at Johns
Hopkins University. Its work has spanned
more than two decades and is now located at
two sites—dJohns Hopkins University and
Towa State University. Regional centers, based
on SMPY’s philosophy and procedures, have
been established at four universities as well.
They are the Center for Talented Youth (CTY)
at Johns Hopkins, the Talent Identification
program at Duke University, the Center
for Talent Development at Northwestern
University, and the Rocky Mountain Talent
Search at the University of Denver. Within
CTY is the Study of Exceptional Talent (SET),
providing counseling and services in the
SMPY tradition to our nation’s most intellec-
tually talented adolescents (top 1 percent and
beyond). In addition, there are numerous
other local programs across the nation and
world based on SMPY’s work. Together, these
programs serve approximately 150,000 stu-
dents on an annual basis, making them a domi-
nant feature of our educational landscape.

SMPY always has been concerned with the
optimal development of intellectually preco-
cious youth, particularly mathematically tal-
ented youth. Its empirical investigations are
predicated on conducting research through
service to intellectually gifted adolescents. By
developing and providing innovative educa-
tional programs and educational counseling,
SMPY attempts to discover those mechanisms
that promote both intellectual and social well-
being (they are not unrelated) among the
gifted.

By simultaneously conducting research on
and providing services to gifted youth, SMPY
developed a dual focus. First, it created a set
of programs and services constituting what

has become known as the SMPY model for
serving intellectually talented sudents (Ben-
bow, 1986; Stanley, 1977; Stanley & Benbow,
1982, 1986). The SMPY model was field-tested
extensively (e.g., Benbow & Stanley, 1983a)
and then widely disseminated. Second, SMPY
launched a longitudinal study to investigate
the development of intellectually talented stu-
dents and to assess the impact of educational
interventions on their educational and career
development (Lubinski & Benbow, 1994).
About five thousand talented individuals cur-
rently are being tracked throughout their
adult lives. The SMPY longitudinal study,
which we are conducting at Iowa State
University, is similar to the classic Terman
(1925-1959) study. SMPY’s study, however,
contains over three times as many subjects,
and these participants are identified using
a specific aptitude test, not a general intel-
ligence test. They were comprehensively
assessed at age 13 in terms of both their
intellectual and nonintellectual personal at-
tributes.

Both the programmatic and research
strands of SMPY will be described in this
chapter. First, however, the theoretical model
guiding SMPY’s educational programming
and its empirical research on the dispositional
determinants of scientific educational/career
paths of the gifted is provided. It serves as the
foundation for our work.

The Theoretical Model Guiding
SMPY’s Work

The conceptual framework guiding SMPY’s
scholarly work and its educational pro-
grams/interventions draws on three theo-
retical perspectives (Dawis & Lofquist, 1984;
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Tannenbaum, 1983; Zuckerman, 1977), while
incorporating information about the devel-
opment of talent and personal preferences
for contrasting educational/vocational paths
(Benbow & Lubinski, 1994; Lubinski &
Benbow, 1994). Since its beginning, SMPY’s
work has been consistent with a well-
established model of vocational adjustment
(see Figure 12.1), the Theory of Work
Adjustment (TWA), a model developed over the
past thirty years by René V. Dawis and Lloyd
H. Lofquist at the University of Minnesota
(Lofquist & Dawis, 1969, 1991). Although for-
mulated to allow a better understanding of ad-
Justment in the world of work, an especially at-
tractive feature of this model is that it can be
readily extended to critical antecedents to vo-
cational adjustment, such as choice of educa-
tional program. Currently SMPY is, in fact,
explicitly extending the model to explain just
that—educational adjustment.

According to the TWA, to ascertain the op-
timal learning and work environment for an
individual, one must first parse the individ-
ual’s work (or academic) personality and envi-
ronment into two broad yet complementary
subdomains. An individual’s work personality

ﬁprlmanly comprises his or her (1) repertoire of
~'specific skills or abilities and (2) personal pref-
‘erences for content found in contrasting edu-
cational/vocational environments. In contrast,
different environmental contexts (educational
~reurricula and occupations) are classified in
Jterms of (1) their ability requirements and
"(2) their capability to reinforce personal pref-
erepges. Optimal educational and work envi-
ronments for an individual are those for
~wh1ch two levels of correspondence can be es-
" tablished, satisfactoriness and satisfaction.
Satisfactoriness refers to the correspondence

. ,between an individual’s abilities and the abil-

"ity requirements of a particular environment
(e.g., occupation or educational curriculum),
whereas satisfaction denotes correspondence
between an individual’s preferences and the
types of reinforcers provided by the environ-
ment. Good educational and career choices
maximize satisfactoriness and satisfaction
and, consequently, the degree of commitment
to one’s choice.

An important implication of this model is
that both abilities and preferences must be as-

sessed, concurrently, to ascertain the readi-
ness of a given individual for a particular edu-
cational or career track (see, e.g., Lubinski &
Thompson, 1986). Similarly, components of
the educational/vocational environment (re-
sponse requirements and reward systems)
need to be evaluated simultaneously to esti-
mate whether both dimensions of correspon-
dence are likely to be achieved. It is important
to keep in mind that correspondence, and thus
personal fulfillment for any one individual,
whether gifted or not, is not likely to be found
but in a few educational or career tracks.
Multipotentiality is not prevalent among the
gifted (Achter, Lubinski, & Benbow, 1996).

To provide a practical illustration of TWA
and its implications, we will focus on the phys-
ical sciences, given their special place in
SMPY’s research. For these disciplines, we
know that the ability requirements involve es-
pecially high mathematical reasoning ability
(e.g., Benbow & Arjmand, 1990; Green, 1989;
Walberg, Strykowski, Rovai, & Hung, 1984).
Yet high spatial/mechanical reasoning abili-
ties are also important, probably the second
most critical personal attribute for satisfac-
toriness all along the math/science pipeline
(Humphreys, Lubinski, & Yao, 1993). Verbal
ability is relatively less critical, but still valu-
able. In terms of preferences, investigative in-
terests (scientific) and theoretical values (in-
tellectual, philosophical) are among the most
salient personal preferences for gravitating
toward scientific environments, finding their
content reinforcing for developing one’s intel-
lectual talent, and maintaining a commitment
toward these kinds of disciplines (e.g., Dawis,
1991; Holland, 1985; Lubinski & Benbow,
1992, 1994; Roe, 1953). The physical sciences
also require intense abilities and preferences
for manipulating and working with sophisti-
cated things and gadgets. Individuals with
pronounced or relatively higher social values
(or stronger need for people contact), in con-
trast, are not as readily reinforced in such en-
vironments. These are the abilities and pref-
erences that are important for adjustment in
scientific environments and, thus, must be as-
sessed and in place for an individual consider-
ing entrance into them (Lubinski, Benbow, &
Sanders, 1993). Moreover, these personal at-
tributes, coupled with an intense commitment
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Note: The dotted lines serve to illustrate how satisfaction and satisfactoriness function jointly to determine
an individual is not satisfactory, the environment is motivated to transfer or fire the individual, whereas if the person is not satisfied, the person

is motivated to leave. When satisfaction and satisfactoriness co-occur, both the person and the environment are motivated to cultivate and main-

tain interactions with one another.
Figure 12.1 A depiction of the theory of work adjustment.



- 158 W Instructional Models and Practices

" to mastery of one’s chosen discipline and sub-
Stantial energy for work (to be discussed), are

* the sine qua non for high scientific achieve-
ment.

It should be noted, however, that posses-
sion of this constellation of personal attributes
(though rare) is still not sufficient for the man-

- ifestation of exceptional scientific achieve-
ment. That is even rarer. Those who have the
personal potentialities also require special en-
counters with the appropriate environment to
facilitate the emergence of world-class scien-
tific achievement. This is the second aspect of

© SMPY’s theoretical model, to which we now

turn.

Bloom (1985) noted from his interviews of
talented performers in a variety of disciplines
that special experiences, sometimes interven-

~tions, are important in their development.®

~Moreover, Zuckerman (1977), in her analysis
of Nobel Laureates’ careers, saw that their de-
velopment or emergence fit well with the
model of “the accumulation of advantage.”
That is, individuals who produce exceptional
scientific advances almost universally show
promise extremely early in their lives, and
this evidenced precocity not only responds to
but also creates greater opportunities for in-
tellectual development.? For example, most
Laureates receive an advantage in graduate
work by attending the most distinguished uni-
versities (10 universities produced 55% of the
Laureates) and by studying with the best
minds of the day—thereby begetting a pattern
of eminence creating eminence.

Tannenbaum (1983), furthermore, postu-
lated that great performances or productivity
results from a rare blend of superior general
intellect, distinctive special aptitudes, the
right combination of nonintellective traits, a
challenging environment, and the smile of
good fortune at crucial periods of life (see
Chapter 3 in this volume). The first three com-
ponents seem to parallel the abilities and pref-
erences discussed in the Theory of Work

! See Chapter 17 by Sosniak.

2 Sandra Scarr (1992; Scarr & McCartney, 1983)
has written insightfully on how people actually seek
out and create environments for themselves that
correspond to their personal attributes.

Adjustment, and the latter two the work of
Zuckerman. According to Tannenbaum, suc-
cess depends on this complete configuration of
personal propensities and experiential facili-
tators, whereas failure results from even a
single deficit. By virtue of its synergetic sig-
nificance, then, every one of Tannenbaum’s
five qualifiers is a necessary requisite for high
achievement, and none alone is sufficient to
overcome inadequacies in the others. We have
adopted that view as well. Thus, for the opti-
mal development or actualization of talent to
occur, not only must the individual possess the
necessary personal attributes critical for suc-
cess and satisfaction in his or her chosen vo-
cational track, but he or she also must be
given (or create, or seek out) the opportunity
to develop in an appropriate educational-
learning environment. All components are
vital.

The practical implications for SMPY were
that we must first identify the appropriate ed-
ucational and vocational environments for the
individual under consideration, and then at-
tempt to arrange educational interventions
congruent with the individual’s abilities and
needs. Until recently SMPY focused most of
its efforts on optimizing satisfactoriness by
using acceleration to provide a better fit be-
tween the individual’s abilities and the learn-
ing environment. We now turn to how this was
accomplished by describing the SMPY educa-
tional model.

The SMPY Model

SMPY’s educational intervention activities
over the past two decades can be captured suc-
cinctly by a pseudochemical formula devised
by Stanley: MT:D,P3. This stands for Mathe-
matical Talent: Discovery, Description, Devel-
opment, and Dissemination of its Principles,
Practices, and Procedures (Stanley, Keating,
& Fox, 1974). SMPY’s focus is on the individ-
ual student, and its first step is to understand
that student, who initially was the mathemat-
ically talented student. This is accomplished
through the identification (i.e., participation
in a talent search, to be described) and char-
acterization phases of its model (i.e., the first
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two D’s), where students become aware of
their distinct profile of abilities and prefer-
ences. Once the students’ ability and prefer-
ence profiles are known, students are encour-
aged to adapt their educational program to
create an appropriate learning environment,
one that is commensurate with and responsive
to their abilities (the third D, Development).
This is accomplished through use of accel-
eration or following the principle of place-
ment according to competence. Students are
prompted, through personal correspondence,
newsletters, and the like, to look at the entire
curriculum available to them, including post-
secondary curriculum as well, in order to lo-
cate where in each subject they might be
appropriately placed according to their
demonstrated competence (not age). Then
they are encouraged and supported in their at-
tempts to gain access to appropriate curricula
or educational experiences that may or may
not be within their home schools (e.g.,
MathCounts). In essence, SMPY promotes pri-
marily competence rather than age as the cri-
terion to be used in determining who obtains
access to what curricula and experiences, and
at what time. The goal is to develop a combi-
nation of accelerative options, enrichment,
and out-of-school opportunities (already avail-
able resources) that reflect the best possible
alternative for educating a specific child and,

thereby, enhancing satisfactoriness. Thi -

proach has been labeled curricular flexibility. 7

Much of SMPY’s programmatic résearch
has been aimed at refining this model for iden-
tifying and serving mathematically and ver-
bally gifted youth. We now explore its compo-
nents in greater depth.

Talent Search

To identify large numbers of mathematically
talented students, SMPY developed the con-
cept of an annual talent search and conducted
six separate searches in March 1972, January
1973, January 1974, December 1976, January
1978, and January 1979. During those years,
9,927 intellectually gifted junior high school
students in the Mid-Atlantic region between
12 and 14 years of age were tested. Students
were eligible to participate in a SMPY talent

search if they had scored in the upper 5 per-
cent (1972), 2 percent (1973 and 1974), or 3
percent (1976, 1978, and 1979) in mathemati-
cal ability on the national norms of a stan-
dardized achievement test battery adminis-
tered as part of their schools’ regular testing
program (e.g., the Towa Test of Basic Skills).

All of these students then took the College
Board Scholastic Aptitude Test (SAT), both the
mathematics (SAT-M) and verbal (SAT-V) sec-
tions. (In 1972 and 1974 the SAT-V was not
administered.) Their resulting SAT score dis-
tributions consistently were indistinguish-
able from those typically observed for above-
average high school students, the students for
whom the test was designed (Benbow, 1988).
This form of assessment, using tests designed
for older students with younger gifted stu-
dents, is known as out-of-level testing and is
especially powerful in measuring analytical
reasoning ability when the test is the SAT
(Benbow & Wolins, in press; Minor & Benbow,
in press).

For the adolescents participating in talent
searches, the SAT is ideal for revealing sys-
tematic sources of intellectual differences
among the gifted that are hidden by the ceil-
ing effects observed with conventional instru-
ments. These individual differences are psy-
chologically meaningful and important to
assess for purposes of structuring accelerative
educational opportunities. The differences in
academic accomplishments among individuals
in the top 1 percent are remarkable. Benbow
(1992) showed that over a ten-year time
frame, between ages 13 and 23, the academic
achievements of those individuals in the top
quarter of the top 1 percent in mathematical

ability were much more impressive than the —

achievements of those in the bottom quarter of
the top 1 percent, who were, nonetheless,
themselves high achievers. Hence differential
expectations for individuals in this range,
which spans the range of 1Q scores from ap-
proximately 135 to over 200, are justified and
should be established.

Through out-of-level testing in talent
searches, which began by serving and study-
ing mathematically talented students only but
then spread to students high in verbal and/or
overall general intellectual ability, students
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are able to learn about their relative strengths ‘
and weaknesses with respect to the two most .

critical intellectual attributes for academic ex-

cellence, mathematical and verbal reasoning. -
Overlooked by this process, however, is the as- . +

sessment of spatial ability, the remaining

major marker of general intelligence (Lubin-
ski & Dawis, 1992). Because of SMPY’s inter- ~

est in the sciences and the importance of spa-
tial ability for success in that domain
(Humphreys et al., 1993), this ability (along
with preferences) is assessed in the supple-
mental testing sessions offered to those who
score highly on the SAT (Cohn, 1977; Lubinski
& Benbow, 1992, 1994). Through talent
searches and supplemental testing sessions,
the first two D’s, Discovery and Description, of
the SMPY model are handled.

SMPY’s Smorgasbord

The primary purpose of identification, in
SMPY’s view, is to help assess what educa-
tional interventions and services are not only
appropriate but necessary for the student’s op-
timal intellectual development. In 1971, when
SMPY began, it was not clear what was ap-
propriate for facilitating the education of in-
tellectually precocious youth. It did appear,
however, that acceleration, though rarely uti-
lized, was the method with the most empirical
support. Thus, SMPY began experimenting
with various educational innovations based on
the principle of acceleration to determine
some of the optimal means of providing aca-
demic challenges to gifted students.

Some of the educational alternatives that
SMPY began experimenting with and then in-
cluded in its smorgasbord of accelerative op-
tions (Southern, Jones, & Stanley, 1993) are:
early admittance to school, grade skipping, en-
tering college early with or without the high
school diploma (most high schools will award
a high school diploma after completion of one
year of college) (Brody & Stanley, 1991;
Eisenberg & George, 1979; Stanley & Benbow,
1983), entering a college early-entrance pro-
gram such as Simon’s Rock or the Texas
Academy for Math and Science (Stanley,
1991), International Baccalaureate (see de-

- o -

scription in Cox, Daniel, & Boston, 1985), tak-
ing a course (e.g., Algebra 1) one or two years
earlier than typical, taking college courses on
a part-time basis while in secondary school
(Solano & George, 1976), taking special fast-
paced classes during the summer or academic
year (Durden, 1980; Stanley & Stanley, 1986;
Swiatek & Benbow, 1991b, VanTassel-Baska,
1983), completing two years of a subject in one
year, compressing curricula, taking Advanced
Placement (AP) courses and examinations (AP
courses are college-level courses taught in
high school, which may garner college credit
for the student if final AP exam scores are suf-
ficiently high) (Zak, Benbow, & Stanley, 1983),
individual tutoring in advanced subject mat-
ter (Stanley, 1979), earning a master’s degree
simultaneously with the bachelor’s degree,
and joint B.A/M.D. or B.A./Ph.D. programs.
Essentially, SMPY uses already available re-
sources, curricula, or programs designed for
older students, but with younger gifted stu-
dents (Benbow & Stanley, 1983a). This is con-
sistent with basic research findings revealing
that gifted students are simply precocious or
developmentally advanced (Dark & Benbow,
1990, 1991; Elkind, 1988). It also makes rec-
ommended interventions highly cost-effective
(Benbow, 1991).

In conjunction with the aforementioned
work involving experimentation with various
forms of acceleration, SMPY developed fast-
paced classes where, for example, students
master one full year of high school subject
matter in just three intensive weeks during
the summer. This effort began in 1972 with a
mathematics class of some 30 students (Fox,
1974). Today, about 10,000 students are
served annually through such classes, which
are offered during the summer and academic
year in verbal, mathematical, and scientific
areas.

The fast-paced mathematics classes, an in-
novation for which SMPY is especially noted,
cover precalculus mathematics. In three in-
tensive summer weeks or on alternate
Saturdays throughout the academic year, the
typical student completes one to two high
school mathematics courses. Some students
are prepared by the end of the program to take
calculus as eighth graders (Bartkovich &
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Mezynski, 1981). We summarize next how dent to achieve mastery on a second form of

they achieve this remarkable feat.? the test, and (4) proceeding to the next higher
level and repeating steps 1 to 3.

The DT-PI model has been used success-

Diagnostic Testing— fully with students as young as 6 years of age
Prescriptive Instruction and has been used to help students master
SMPY’s initial experiences in working with arithmetic or basic mathematics, precalculus,
mathematically talented students, through its calculus, the sciences, and other courses such
Wolfson I and II precalculus mathematics as the mechanics of standard written English.
classes, involved covering the entire precalcu- Not only teachers but also paraprofessionals,
lus sequence in 14 months of classes con- mentors, and qualified volunteers from the
ducted on Saturdays or else in the summer. All community can use this approach. It is an ex-
units were taught to all students, but at a rate tremely flexible instructional model.

dictated by the ablest members of the class.

Much success was experienced (Benbow, L

Perkins, & Stanley, 1983; Swiatek & Benbow, The SMPY Longitudinal Study
1992). These classes revealed not only that

these students could learn mathematics ex- We now turn our attention to the other facet of
tremely rapidly but also that many of them al- SMPY—its longitudinal study, planned to ex-
ready knew mathematical concepts not yet ex- tend fifty years. Through this study we are
plicitly taught to them (Bartkovich & George, working toward developing a comprehensive
1980; Bartkovich & Mezynski, 1981; Stanley, and refined understanding of the processes
Keating, & Fox, 1974). Moreover, the rate at whereby precocious forms of intellectual tal-
which unknown mathematical concepts and ent develop into noteworthy forms of adult
principles were acquired also varied. These achievement and creative accomplishment.
findings illuminated a need for developing a How various educational interventions or op-
teaching approach that could accommodate ", portunities, such as acceleration, facilitate the

both the individual’s idiosyncrasies in knowl- r“ development of -pc?ten.tial into agtual achieYe-
edge of mathematics and his or her rate of ¢ *-| ment and creativity is a question of special

learning. The results of experimenting led to |~ importance to SMPY’s research program.

the diagnostic testing followed by prescriptive

instruction (DT-PI) model (Stanley, 1978, Design

1979), which was first piloted in the summer

of 1978 with remarkable success (Bartkovich A description of the longitudinal study is pro-
& Mezynnski, 1981). vided in Table 12.1. There are five cohorts in

This individualized instructional approac ,\)\‘f .all (extensive detailing is provided in Lubinski
which can be used in both individual and & Benbow, 1994): Four were assembled
group settings, is a strategy for teaching gifted 5 ss~through talent searches, while a fifth cohort is
students at a rate dictated by their abilities,. ¢~ composed of 750 graduate students in top U.S.
and only those concepts or units in a subject,’ ~mathematics and physical science depart-

they have not mastered. It is a sequential ments. Each of the first four cohorts is sepa-
method of (1) determining the student’s cur- rated in age by a few years, while cohort 5
rent level of knowledge using appropriate overlaps with cohort 4. Combined, the cohorts
tests, (2) pinpointing areas of weakness by an- span more than twenty years; therefore, find-
alyzing items missed on a given test, (3) de- ings from each cohort can serve in part as
vising an instructional program that targets replications for similar analyses conducted in
those areas of weakness and allows the stu- other time frames. In addition, because the

students in the first four cohorts were identi-
fied over a twenty-year period using the same

3 A more detailed description can be found in criteria and are studied at the same junctures,
Benbow (1986). the study allows for a reasonable assessment
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Table 12.1
The Five Cohorts of SMPY’s Longitudinal Study
Age at
Cohort N When Identified Identification SAT Criteria Ability Level
Verb. = 370 or
1 2,188 1972-1974 12-13 {Math = 390 1%
Top 1/3 of Talent
9 _
778 1976-1979 12 { Search Participants 0.5%
Math = 700 or
3 423 1980-1983 {Verb. = 630 0.01%
1983 12 SAT-M + SAT-V =540 5%
Comparison 150 {500—590 Math
Groups 1982 12 600-690 Math 0.5%
{Math = 500 or
4> 1,000 1987- 12 Verb. = 430 0.5%
Graduate students in top-ranked
5> 750 1992 23 engineering, math, and science
departments in the United States

of historical effects and also for some degree of
quasi-control of historical influences.

Another unique aspect of this study is the
ability to modify and add new assessment ma-
terials. Cohort 4 grows by approximately 400
participants each year, allowing us to ask
questions not possible in the early 1970s.
Finally, a retrospective but also longitudinal
study of graduate students in this nation’s top
engineering, mathematics, and physical sci-
ence departments was initiated (Cohort 5) to
ascertain whether such students differ in ex-
periential or psychological ways from students
identified via conventional talent searches.
Data from Cohort 5 will help determine how
well SMPY’s findings, based on students iden-
tified by the SAT at age 13, generalize to other
groups of gifted individuals.

The Cohorts

The first four SMPY cohorts were formed
using different ability cutoffs on the SAT. The
first three cohorts are successively more able;
the fourth, consisting of primarily Midwestern
residents who are being identified through the
Office of Precollegiate Programs for Talented
and Gifted (OPPTAG) at Iowa State Univer-
sity, represents the same ability level as

Cohort 2. A detailing of each cohort is outlined
in Table 12.1.

Cohort 1 comes from SMPY’s March 1972,
January 1973, and January 1974 Talent
Searches. As seventh- or eighth-graders, they
scored SAT-M = 390 or SAT-V = 370 (Benbow,
1983, 1992; Benbow & Arjmand, 1990). Those
cutoff scores were selected because they repre-
sented the average performance of a random
sample of high school females on the SAT at
that time. The 2,118 students were drawn pri-
marily from the state of Maryland, with a
heavy concentration from the greater Balti-
more area. Cohort 2 comprises at least the top
one-third of seventh-grade students from
SMPY’s December 1976, January 1978, and
January 1979 Talent Searches, using cutoff
scores at or above the top 0.5 percent in gen-
eral intellectual ability. These 778 students
were drawn from the Mid-Atlantic states.
These first two cohorts are separated by at
least three years. About 60 percent of the par-
ticipants are male.

Cohort 3 comprises three groups and is na-
tional in its representation. It consists of
nearly 300 students who scored at least 700 on
SAT-M before age 13 between November 1980
and November 1983, plus more than 150 stu-
dents scoring at or above 630 on SAT-V before
age 13. These scores represent the top 1 in
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10,000 for mathematical and verbal reasoning
abilities, respectively. Finally, for comparison
purposes, Cohort 3 includes two additional
groups. The first group consists of 150
seventh-grade students scoring slightly above
chance on the SAT (i.e., SAT-M + SAT-V
= 540) in the 1983 Talent Search conducted by
the Center for Talented Youth (CTY) at Johns
Hopkins University. Because chance perfor-
mance tends to imply low ability, it is impor-
tant to keep in mind that this last group’s abil-
ity level is still in the top 3 to 5 percent on
national norms (only students in the top 3 to 5
percent in ability can enter a Talent Search);
thus, by most definitions they too would be
considered at least modestly gifted. The sec-
ond comparison group consists of 50 seventh
graders, in the early 1980s, whose SAT-M
scores were either in the 500-590 range or in
the 600-690 range.

Cohort 4 currently consists of 1,000 stu-
dents, primarily Midwesterners, scoring be-
fore age 13 at least 500 on SAT-M, 430 on SAT-
V, or 930 or more on SAT-M + SAT-V. Like
Cohort 2, they represent the top 0.5 percent in
ability. Students in Cohort 4 had enrolled in
Iowa State’s summer program for intellectu-
ally talented youth,* a program based purely
on the SMPY model. Several comparison
groups also are being formed from the Iowa
Talent Search, which screens students with
abilities in the top 3 percent in the nation, as
well as from students in the normative ability
range.

Finally, Cohort 5 contains over 750 individ-
uals from various engineering, mathematics,
and physical science disciplines who were en-
rolled in this nation’s top graduate programs
in 1992. Approximately 50 percent of the sam-
ple consists of females. This sample was sur-
veyed in the spring of 1992, with a response
rate of 93 percent.®

Collectively, the five cohorts of SMPY com-
prise approximately 5,000 highly able stu-
dents. This number will soon increase to about

4 See Lubinski and Benbow (1992, 1994) for a
profile of their abilities, interests, and values.

% Some of the findings from this survey are re-
ported in Lubinski, Benbow, Eftekhari-Sanjani, and
Jensen (in preparation).

6,000, the target number for the study. All of
the students in the five cohorts are being sur-
veyed at critical junctures throughout their
youth and adult lives. Each cohort, moreover,
will be surveyed at the same ages to ensure
comparability of findings across cohorts.

To date, we have surveyed Cohort 1 at age
13, 18, 23, and 33 (in progress). Cohort 2 also
has been surveyed at ages 13, 18, and 23, with
the last survey just being completed. Cohort 3
has been surveyed at ages 13, 18, and 23 (in
progress). Cohort 4 has been surveyed at age
13 and 18 (in progress). Cohort 5 has been sur-
veyed at age 23 only, but that survey included
much retrospective information. Response
rates to our several follow-up surveys range
from 75 percent to well over 90 percent.
Respondents do not differ significantly from
nonrespondents on key variables, including
ability, family background, and college atten-
dance (Benbow & Arjmand, 1990).

Preliminary Findings

What are some of the major findings that have
emerged so far from the longitudinal study?

Perhaps the most important one is that we can | °
identify at age 13 most of those students who , -

have the potential to become our nation’s
great scientific achievers (Benbow, 1992;
Lubinski & Benbow, 1992, 1994; Lubinski,
Benbow, Eftekhari-Sanjani, & Jensen, in
preparation). Students labeled as mathemati-
cally talented on the basis of high SAT-M
scores at age 13 do disproportionally enter ca-
reers in the math/science pipeline. Indeed,
graduate students in Cohort 5 who happened
to take the SAT-M at age 13 earned scores
comparable to those of participants in Cohort
2. More specifically, we know that among the
gifted, those choosing to enter the math/sci-
ence areas as adults have especially strong
mathematical reasoning and spatial abilities
and investigative/realistic or theoretical pref-
erences (Lubinski, Benbow, & Sanders, 1993).
This holds for both genders and is consistent
with the Theory of Work Adjustment.

We also have learned from longitudinal -.
analyses that most mathematically talented
students seem to be successful in translating
their potential into academic achievement. At
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the end of high school and college, these stu-
dents were high academic achievers (Benbow,
1983, 1992; Benbow & Arjmand, 1990). For ex-
ample, by age 23 at least 85 percent of Cohort
1 had graduated from college with excellent
academic records; almost half of them were
pursuing graduate training. The achieve-
ments of Cohorts 2 and 3, however, are even
more impressive, as expected given their ini-
tially greater ability level (Lubinski &
Benbow, 1994). Moreover, there appears to be
no threshold effect for ability in its relation-
ship to subsequent academic achievement;
those with the most ability tend to show the
strongest record of academic achievement
(Benbow, 1992).

Results of studies evaluating SMPY’s pro-
grammatic innovations have been uniformly
positive (e.g., Benbow, Lubinski, & Suchy, in
press; Benbow & Stanley, 1983a; Brody &
Benbow, 1987; Kolitch & Brody, 1992;
Richardson & Benbow, 1990; Stanley & Ben-
bow, 1983; Swiatek & Benbow, 1991a, 1991b,
1992). Even though intellectually gifted stu-
dents as a group do achieve academically at a
high level (Benbow, 1992; Benbow & Arjmand,
1990), it does appear that they do not achieve
as highly if deprived of an education that
corresponds to their level of competence.
Moreover, students themselves view SMPY’s
services and programs as satisfying and per-
sonally beneficial several years later (Benbow,
Lubinski, & Suchy, in press). Especially val-
ued, beyond the sheer intellectual stimulation,
was the acknowledgment of their abilities and
the contact with intellec-tual peers. This was
especially true for females.

Although multiple studies have been con-
ducted on the variety of acceleration options
that SMPY has promoted with its participants
(see Benbow, 1992, for a review), we can sum-
marize the results quite succinctly: When dif-
ferences are found, they favor the accelerates
over the nonaccelerates irrespective of the
mode of acceleration (e.g., Swiatek & Benbow,
1991a, 1991b). In addition, students are satis-
fied with their acceleration in both the short
and the long term (Richardson & Benbow,
1990; Swiatek & Benbow, 1992).

To date SMPY has been concerned primar-
ily with enhancing satisfactoriness as defined

by TWA through the provision of educational
interventions that are accelerative in nature.®
Although preferences were assessed and con-
sidered throughout SMPY’s history, work di-
rectly experimenting with ways to optimize
satisfaction, the other dimension of correspon-
dence within TWA, has not been systematic.
We now know that we are able to forecast
salient features of gifted students’ adult voca-
tional interest profile by assessing their inter-
ests at age 13 with instruments designed for
adults (Lubinski, Benbow, & Ryan, 1995).
Therefore, interventions directly aimed at also
enhancing satisfaction now seem timely and
appropriate for SMPY to develop. Optimizing
satisfaction as well as satisfactoriness should
lead to even greater educational and voca-
tional adjustment and well-being among the
gifted.

Gender differences have been striking
among the participants in SMPY’s longitudi-
nal study and very much publicized by the
popular media (e.g., Pool, 1994). What are the
facts? There are more males than females who
are markedly talented in mathematics at age
13 (Benbow, 1988; Benbow & Stanley, 1980,
1983b). Moreover, highly able males and fe-
males, when considered as a group, have dif-
fering ability and preference profiles (Lubin-
ski & Benbow, 1992, 1994; Lubinski, Benbow,
& Ryan, 1995; Lubinski & Humphreys, 1990a,
1990b; Lubinski, Schmidt, & Benbow, in
press). When evaluating these differences in
the light of the Theory of Work Adjustment,
the data inevitably lead to the prediction that
highly able males and females will find per-
sonal fulfillment in differing educational and
career tracks. That is, the psychological pro-
files of mathematically talented males are
often more congruent with studying in the
physical sciences than are those of mathemat-
ically gifted females, and these predictions
have been borne out by the longitudinal data
collected by SMPY (Lubinski & Benbow, 1992;

61t should be noted, however, that this work ap-
pears to enhance satisfaction indirectly (Lubinski et
al., 1993, footnote 3). Providing an appropriate edu-
cational environment tends also to provide an ap-
propriate social environment.



Intellectually Talented Children: How Can We Best Meet Their Needs? W

Lubinski, Benbow, & Sanders, 1993). As
adults, mathematically talented males are
more heavily represented in the physical sci-
ences and at the highest educational levels
than their female counterparts.

In the social and emotional arena, we find
that intellectually gifted students have posi-
tive self-concepts, especially in academics, and
self-esteem (Swiatek, 1993). They possess an
internal locus of control; and, on average,
their psychological health does not differ
much from that of normative or socioeconomi-
cally privileged samples (Jensen, 1994). There
are indications, however, that modestly gifted
students appear to be somewhat better ad-
justed than the highly gifted and that verbally
gifted females are at a somewhat greater risk
for emotional distress. As for moral reasoning,
the highly gifted score at a level comparable to
college students four to five years their senior.
Yet moral reasoning, as currently measured,
seems to be just another measure of verbal
ability (Sanders, Lubinski, & Benbow, 1995).
Hence, the underlying meaning of “advanced
moral reasoning ability” among the gifted is
equivocal.

Finally, what are some of SMPY’s basic
findings from research on the biological na-
ture of giftedness. Extremely talented youth
show a higher proportion of left-handers, suf-
fer more frequently from allergies, and tend to
be myopic (Benbow, 1986); overall, however,
mathematically gifted individuals possess bet-
ter physical health than both their average-
ability and socioeconomically privileged peers
(Lubinski & Humphreys, 1992). Intellectually
gifted males, in particular, evince enhanced
right-hemisphere functioning. This has been
determined using standard tasks, such as di-
chotic listening, and the EEG (O’Boyle,
Alexander, & Benbow, 1991; O’Boyle &
Benbow, 1990). Moreover, studies from both
cognitive and psychometric approaches to in-
telligence converge on the notion that intellec-
tually gifted students are simply precocious.
They do not solve problems in qualitatively
the same manner as average-ability individu-
als of their age, but in a manner similar to in-
dividuals four to five years older. Mathe-
matically gifted students are especially strong
at manipulating information in working mem-
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ory and in handling numeric/spatial stimuli
within working memory. The verbally gifted,
in contrast, are better at representing word
stimuli in working memory.

Summary and Conclusion

SMPY’s work has focused on the optimal de-
velopment of intellectual talent since its
founding in 1971 by Julian C. Stanley. This
has been accomplished through both interven-
tion research and a planned fifty-year longitu-
dinal study. Through this programmatic re-
search agenda, it systematically developed an
identification procedure based on out-of-level
testing (i.e., the Talent Search; see Chapter 13
by Assouline and Lupkowski-Shoplik), which
has diagnostic value for gifted individuals and
has demonstrated predictive validity over 10-
year intervals (Benbow, 1992). We learned,
through SMPY’s longitudinal research, that
the future pool of truly exceptional scientists
and engineers will consist mostly of talent-
search-identifiable individuals (Benbow, 1992;
Benbow & Arjmand, 1990). Within this group
of gifted individuals we now have identified,
by utilizing the Theory of Work Adjustment as
a guide, the psychological profiles at age 13 of
those who eventually do enter the math/sci-
ence pipeline (Lubinski, Benbow, & Sanders,
1993).

Moreover, through its programmatic work
SMPY experimented with ways to best pro-
vide an education that is commensurate with
a gifted student’s advanced abilities. Ac-
celeration in its many variants seemed to be
the procedure of choice; and indeed it was.
Those who accelerate perform better academ-
ically than those who do not accelerate their
education, irrespective of mode of acceleration
(e.g., Swiatek & Benbow, 1991a, 1991b). Put
simply, our results point to the generalization
that gifted individuals will not achieve as
highly if not provided with a challenging edu-
cation that is structured at a pace commensu-
rate with their ability level. Acceleration ap-
pears to be the best method for achieving this
goal.

Current reform efforts seem bent on mak-
ing no provisions for the gifted. This can only
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result in loss of a precious resource within our
society. On the basis of the current empirical
evidence, not allowing gifted children to accel-
erate is simply educational malpractice
(Benbow & Stanley, in press).

Finally, sound empirical investigations
have shown that SMPY’s procedures are edu-
cationally efficacious. No other model for edu-
cating gifted children has gathered so much
empirical support for its practices and proce-
dures. It is no wonder, then, that the SMPY
model has had such a significant effect on ed-
ucation, particularly gifted education, as docu-
mented by VanTassel-Baska (in press).
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