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Top 1 in 10,000: A 10-Year Follow-Up of the Profoundly Gifted

David Lubinski, Rose Mary Webb, Martha J. Morelock, and Camilla Persson Benbow
Vanderbilt University

Adolescents identified before the age of 13 (N = 320) as having exceptional mathematical or verbal
reasoning abilities (top 1 in 10,000) were tracked over 10 years. They pursued doctoral degrees at rates
over 50 times base-rate expectations, with several participants having created noteworthy literary,
scientific, or technical products by their early 20s. Early observed distinctions in intellectual strength
(viz., quantitative reasoning ability over verbal reasoning ability, and vice versa) predicted sharp
differences in their developmental trajectories and occupational pursuits. This special population strongly
preferred educational opportunities tailored to their precocious rate of learning (i.e., appropriate devel-
opmental placement), with 95% using some form of acceleration to individualize their education.

We studied 320 profoundly gifted individuals (who averaged
over 180 in estimated IQs) from their early adolescence to their
early adult years. Never before has a sample this large from this
rare ability level been assembled for systematic study, let alone for
longitudinal study. Thus, scientists lack much data on this intrigu-
ing population, whom many consider to possess great potential for
contributing to society.

However, literature regarding the gifted and talented does con-
tain a number of intriguing case history reports of children and
adolescents with profound intellectual gifts such as those by Feld-
man (1986), and Hollingworth (1927, 1942) studied 12 profoundly
gifted students longitudinally. Although Terman’s (1925-1959)
classic longitudinal study selected participants with cutoffs around
the top 1% of general intellectual ability (a cut just below IQ of
140), relatively few participants were in the profoundly gifted
range, and they were not systematically studied. Although quali-
tative studies suggest that such individuals possess vast potential,
the studies also suggest that these individuals seem to be at a
higher risk for social and emotional difficulties, which could
interfere with their full use of the special skills they possess
(Silverman, 1998). Do profoundly gifted individuals possess inor-
dinate potential, or is there an ability threshold as some investiga-
tors have suggested (Gardner, 1993; MacKinnon, 1962; Renzulli,
1986)? Can such exceptional youths capitalize on their unique
strengths? Can interventions smooth things out or even facilitate
the talent-development utilization process? These are the questions
we attempted to address in this study.

This study is distinctive because previous longitudinal re-
search with gifted individuals secured participants using global
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measures of general intelligence (i.e., IQ), whereas we based
our conceptualization of general intelligence on the mainstream
scientific view outlined by Gottfredson (1997a) and explicated
by Carroll (1993), namely, a hierarchical organization of cog-
nitive abilities. In this framework, the general factor of general
intelligence (g), is supported by a number of lower-order group
factors. Although general intelligence is certainly considered to
be important (Jensen, 1998; F. L. Schmidt & Hunter, 1998),
specific abilities of the intellectually talented are now much
more appreciated. Thus, the modern approaches that are being
used for identifying gifted individuals are now considering
specific abilities to identify talent (Benbow & Stanley, 1996).
We used these modern methods to identify our sample, and
therefore this study provides the first opportunity (to our knowl-
edge) (a) to systematically compare different types of pro-
foundly gifted individuals on the basis of contrasting intellec-
tual strengths and (b) to study exceptional talent that previously
might have been missed.

We drew our sample from the 10-year follow-up of the Study of
Mathematically Precocious Youth’s (SMPY’s)! most able cohort
(Lubinski & Benbow, 1994). Before the age of 13, these individ-

! SMPY, started at Johns Hopkins University in 1971 under the direction
of Julian C. Stanley, is a planned 50-year longitudinal study dedicated to
understanding the optimal development of inteilectual talent (Lubinski &
Benbow, 1994). SMPY’s five cohorts total over 6,000 participants, most of
whom were identified in seventh and eighth grade from their scores on
standardized tests routinely administered in their schools. Those who
scored within the top few percentage points were invited to participate in
talent searches. Through these talent searches, these students took college
entrance exams (e.g., the SAT) and reliably generated score distributions
similar to those of high school seniors. Those scoring above the high school
mean were invited to summer-residential programs for learning experi-
ences on the basis of their profiles of intellectual abilities and preferences.
Actually, today, SMPY is a misnomer, because by the late 1970s as much
emphasis was placed on verbal talents as on mathematical reasoning; in
addition, at this time, many adolescents originally identified in the early
1970s are now in their 40s, making SMPY no longer a study of youth.
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uals had taken the College Board Scholastic Aptitude Test (SAT),?
and because of their high Math and Verbal SAT scores, they met
the selection criterion of being in at least the top 1 in 10,000 in
either mathematical reasoning ability or verbal reasoning ability.
We then compared the developmental paths chosen by these indi-
viduals by following three different types of profoundly gifted
young adults (identified during early adolescence): those with
highly advanced verbal reasoning abilities, relative to their math-
ematical ability (high-verbal); those with exceptional mathemati-
cal reasoning, relative to their verbal ability (high-math); and those
who were more intellectually uniform (high-flat).

Gaining systematic knowledge of this population and its sub-
groups is particularly timely because of current societal changes. A
number of observers have suggested that modern society has
moved out of the industrial revolution and into the information
age. If Hunt’s (1995) analysis is correct, what is especially needed
to maintain and advance modern society, and what employers are
increasingly looking for, are symbol analyzers. The expertise that
society has the greatest need for, and appears most committed to
investing in, is the kind that readily develops from the distinguish-
ing intellectual dimensions of this special population: managing
and reasoning with linguistic and numerical symbols (our modern-
day cultural artifacts). Because of the changes in society, previous
longitudinal studies of the gifted are less useful, even if findings
can be extrapolated somewhat, because they describe development
from a time when securing educational and vocational opportuni-
ties commensurate with abilities was more difficult, especially for
women, and society was less technologically and knowledge
based. These studies also did not involve individuals at the level of
functioning that this study used.

An aim of this research is not to simply describe this special
population, but to uncover ways to facilitate their development.
Thus, we were interested in ascertaining whether talent develop-
ment procedures might be enhanced by using the ability configu-
rations we examined in this study. For example, if the ability
configurations we used index differential proclivities toward edu-
cational opportunities, contrasting occupations, and mediums for
creative self-expression, then these ability configurations might
also provide clues as to what opportunities would best serve
different types of profoundly gifted students. Consequently, we
gave special attention to criteria such as lifestyle preferences,
educational outcomes, and vocational choice, as well as to respon-
dents’ subjective impressions of their education experiences and
opportunities in life.

In addition to analyzing normative categorical and continuous
criteria, we compiled some idiographic data (aggregated into
meaningful classes) for a richer appreciation of the developmen-
tally sequenced activities and the accomplishments of this special
population over the decade studied. Data from Cattell’s (1965)
three sources were included: Q-data (subjective questionnaires),
L-data (biographical, life record), and T-data (objective tests).
Although statistical tests were computed throughout, more impres-
sive than finding statistical significance (when examining longi-
tudinal data across multiple-time points) is uncovering consistent
function forms or patterns (Meehl, 1978, 1990), especially when
consistencies are established across widely diverse and temporally
remote phenomena (Humm, 1946). Therefore, we devoted partic-
ular attention to the divergent outcomes between the most distinc-
tive groups (viz., high-math and high-verbal) and hypothesized

that our intermediate group (high-flat) would manifest a criterion
patterning that was less divergent from the other two groups than
they would be from each other.

Finally, beyond the applied implications of the behaviors and
outcomes reported here, this sample was drawn from the same
population currently being studied by a multi-disciplinary team.
This project involves an ongoing analysis of the human genome
(Chorney et al., 1998; Plomin, 1999), utilizing the three ability
configurations used here, and is designed to uncover DNA markers
of general and specific intellectual abilities. Because this study
constitutes the first report of the behavioral tendencies of this
special population, it may be considered the phenotypic counter-
part to modern genotypic analyses on the fundamental nature of
intellectual precocity.

Method

Participants

All 320 participants (78% Caucasian, 20% Asian, 2% other) in this
10-year follow-up study secured scores that were either =700 in the math
portion of the SAT (SAT-M) or =630 in the verbal portion of the SAT
(SAT-V) before age 13 (1980-1983). For members of this age group, these
cutting scores constitute a selection intensity of about 1 in 10,000 in
mathematical and verbal reasoning ability, respectively. The 1Qs of the
participants were estimated from sample statistics that were collected on
hundreds of thousands of talent search participants compiled over the past
two decades (raw data, J. C. Stanley, personal communication, June 1998).
Talent search participants who took the SAT consisted of a sample of
approximately the top 3% in general ability for ages below 13 years. Means
(and standard deviations) for these adolescents’ SAT-M and SAT-V scores
were approximately 430 (SD = 85) and 370 (§D = 75), respectively. We
assumed that adding these two mean values (430 + 370 = 800) approx-
imated the cutting score for the top 1% (z-score = 2.32) on the general
factor. Given that the correlation between SAT-M and SAT-V for talent
search participants is around r = .55, we estimated their standard deviation
on general intelligence on the basis of their SAT-M + SAT-V composite
to be as follows: [(85)% + (75)% + 2(.55)(85)(75)]"? = 140.93. At this
point, each student’s general ability level was estimated by subtracting 800
from their SAT composite, and dividing this difference by the standard
deviation (140.93) to reflect the number of standard deviation (z-score)
units that needed to be added to 2.32 to estimate their normative standing
on general intelligence in z-score units. Finally, this value was multiplied
by a conventional IQ standard deviation (viz., 16) and added to 100 to
estimate IQ on the familiar metric. Once we performed these computations
on our participants’ scores, we found the mean and standard deviation to be
186 and 11, respectively (with 99% of these estimates =160).

We obtained further evidence of intellectual precocity from Raven’s
Advanced Progressive Matrices (APM; Raven, Court, & Raven, 1985)
assessments for a subset of participants, 88 male and 20 female whose
mean ages (and standard deviations) were 12.9 (0.5) and 13.2 (0.5) years,
respectively. For these assessments, male and female mean APM scores
(and standard deviations) were: male participants = 29.0 (3.9) and female
participants = 29.0 (3.9), respectively. These means are substantially
higher than the mean of 21.7 (5.9) from Jensen, Saccuzzo, & Larson’s
(1988) sample of 261 undergraduates.

2 In the text, we refer to the SAT as the Scholastic Aptitude Test because
that is what the SAT was called in the 1980s when these participants were
identified; however, the College Board has recently renamed the SAT the
Scholastic Assessment Test.
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During the early 1990s, the participants (age 23) were mailed follow-up
questionnaires consisting primarily of educational and occupational infor-
mation. Eighty percent of men and 93% of women responded.

Procedure

The sample was divided into three groups on the basis of their preado-
lescent SAT profiles. Two groups had tilted SAT profiles, meaning that
their SAT scores differed from each other by more than a standard
deviation: High-verbal participants (31 male, 42 female) had SAT-V scores
that fell more than one standard deviation beyond their SAT-M scores.
High-math participants (169 male, 16 female) had SAT-M scores that fell
more than one standard deviation beyond their SAT-V scores. Finally, the
third group (53 male, 9 female) consisted of participants whose SAT-M
and SAT-V scores fell within one standard deviation of each other. These
profiles were labeled high-flat. This partitioning resulted in two tilted
groups with opposite intellectual strengths and relative intellectual “weak-
nesses” (quantitative vs. verbal) and one flat group that was more intel-
lectually uniform. SAT means (and standard deviations) for each group
were as follows: high-math, SAT-M = 729 (26) and SAT-V = 473 (73);
high-verbal, SAT-M = 556 (72) and SAT-V = 660 (30); and high-flat,
SAT-M = 719 (32) and SAT-V = 632 (44).

We further divided these three groups by gender and compared their
educational and vocational attainments across both normative and idio-
graphic data. For variables that did not covary with ability profiles, results
are reported only by gender. For variables that did not covary with ability
profiles or gender, results are reported for the entire sample.

Results
Acceleration

Before characterizing various outcomes, a distinctive finding on
the educational experiences of these participants (and how they felt
about them) should be noted. An overwhelming majority of par-
ticipants (95%) took advantage of various forms of academic
acceleration in high school or earlier to tailor their education to
create a better match with their needs (Figure 1). The majority
of these participants used advanced subject matter placement
(82%), took AP or other exams for college credit and advanced
study (82%), or took college courses while still in high school
(57%). Some participants also indicated that they had used
grade-skipping (49%), taken special courses (44%), used tutors
or mentors (25%), or entered college early (19%). Most partic-
ipants (71%) were satisfied with the level of acceleration they
experienced. Of those participants who did not indicate satis-
faction with their accelerative experiences, the majority indi-
cated that they would have preferred to have been accelerated
even more, not less.

Respondents reported favorable views of acceleration, both ed-
ucationally and personally (Figure 2). The most favorable opinions
involved participants’ educational growth, including their general
academic progress and interest in learning in a variety of areas.

Advanced subject-matter placement
AP or other exams for college credit
College courses while in high school

Grade-skipping

Special courses [Frevmmm—.—

Tutors or mentors

Early entrance to college [Fee—_

| wish | had not accelerated.

I wish | had not accelerated as much.

| wish | had accelerated.

| wish | had accelerated more.

None of these. | am satisfied with what | did.

H Male

3 Female

T T

0% 10%

Figure 1.
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Percentages of male and female participants who used various forms of educational acceleration are

shown on the top section, and participants’ feelings regarding their accelerative experiences are shown on the

bottom section. AP = advanced placement.
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Subjective Views Regarding Acceleration
Figure 2. Participants’ subjective views regarding acceleration. ES = effect size.

The respondents also rated acceleration quite favorably in regard
to their social and emotional development: self-acceptance,
acceptance of their abilities, personal growth, and an increased
ability to get along with their intellectual peers and with adults.
The respondents rated their perceptions of acceleration in re-
gard to their grades, their interest in the humanities and social
sciences, and their general emotional stability positively but
less favorably. On average, participants indicated that their
acceleration made no detectable difference in their social life or
in their ability to get along with their age peers. These neutral
reports are informative because they forestall concerns about
future regrets.

Some significant sex differences appear in Figure 2, as indicated
by the effect sizes (ESs) along the x-axis. Males tended to view
acceleration more favorably in relation to their interest in math
(ES = .42), whereas females perceived acceleration more favor-
ably in relation to their interest in the humanities (ES = 42), social
sciences (ES = .42), and acceptance of their abilities (ES = .29).
Additionally, participants’ ability profiles contributed to their
views of acceleration in regard to their interest in subject areas
congruent with their relative strengths. High-math participants
reported an increased interest in math (ES 36), F(2,
285) = 14.92, p < .0001, and high-verbal participants reported an
increased interest in the humanities and social sciences (ES = .25),
F(2,281) = 7.83, p < .0005; and (ES = .21), F(2, 282) = 5.67,
p < .004, respectively.

Academic Interests and Educational Outcomes

Evidence of differential interests among the groups was also
apparent in participants’ choice of favorite courses in high school
and college. There were significant differences among the groups,
as indicated by the chi-square values included in Figure 3, in their
preferences for math/science courses or for humanities courses in
both high school and college. As Figure 3 illustrates, high-math
participants preferred math/science courses, whereas high-verbal
participants were more likely to prefer humanities courses. High-
flat participants were intermediate. This pattern of ability—
preference congruence was quite consistent from high school to
college. Below we find that these differences portend distinct
educational outcomes.

Table 1 reports participants’ secured or intended educational
credentials: Over 96% sought a bachelor’s degree, with 93%
having already secured one by the time of the 10-year follow-up.
Forty-nine percent of participants aspired to obtain a master’s
degree, with 31% having already secured one by age 23. Fifty-six
percent of participants intended to obtain a doctoral degree, with
12% having already secured one. The doctoral degrees already
earned at the time of the 10-year follow-up included 23 doctors of
philosophy, 9 doctors of law, and 7 doctors of medicine.

With respect to undergraduate majors, the specific disciplines
that participants chose appear to have been a function of both
gender and ability profile. Sixty-nine percent of the high-math
group pursued undergraduate math/inorganic science degrees, as



























