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ematically Precocious Youth (SMPY)
at Johns Hopkins University. This
study was designed to identify gifted
youth who reasoned exceptionally
well mathematically and to provide
them with better opportunities to de-
velop their already exceptional
quantitative skills.

SMPY identified gifted seventh
and eighth graders using the College
Board Scholastic Aptitude Test
(SAT), which is designed to assess
quantitative and verbal reasoning in
college-bound high school students.
Students scoring in the top 2% to 3%
on conventional ability tests (admin-
istered in their schools) were invited
to take the SAT and, surprisingly,
generated score distributions indis-
tinguishable from those for the aver-
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age high school group. Those sev-
enth and eighth graders with excep-
tional SAT scores, high enough to
suggest intellectual readiness for cer-
tain college courses, were invited to
try this form of acceleration (as well
as others), if they so desired. The re-
sults have been nothing short of
spectacular. Reviews of the remark-
able accomplishments of these
gifted youth are readily available.’
Moreover, programs are now in
place across the country for both
mathematically and verbally gifted
youth.

The purpose of this review is to
document some gender differences
among the gifted, which have re-
mained pronounced for at least the
past 20 years.” We focus primarily
on those that contribute to achieve-
ment and career excellence in math
and science disciplines, given recent
reports that project critical needs in
these areas.? Gender differences in
mathematical reasoning are noted in
particular, but other attributes, cog-
nitive and noncognitive (e.g., inter-
ests and values), also are reviewed
in the context of theoretical discus-
sions attempting to explain them.

OBSERVED GENDER
DIFFERENCES IN ABILITIES

In normative samples, recent
studies on gender differences in cog-
nitive functioning have reported that
males and females are converging
toward a common mean on a variety
of abilities, including mathematical
reasoning. The most noteworthy
studies are the meta-analytic re-
views,* which have shown that
male—female differences are de-
creasing. Feingold,”> moreover, stud-
ied scores on two test batteries over
a 30-year period and also concluded
that females have been catching up
with males. Although encouraging,
these findings are difficult to inter-
pret because of recurring changes in
cognitive tests: Stanley® has noted
that, for at least the past 20 years,

some test publishers probably have
tried to minimize what some people
call “gender bias’”" by discarding,
from one revision to the next, items
that show the greatest gender dispar-
ities. Moreover, not all studies have
documented a decline in gender dif-
ferences.®

Data from 86 nationally standard-
ized achievement and aptitude tests
(obtained from 1982 through 1987)
reveal important gender differences
in specific tests across normative
and highly select samples.® On the
Differential Aptitude Test (DAT),
12th graders display marked gender
differences favoring females in spell-
ing (male—female effect size =
—.50) and males in mechanical rea-
soning (male—female effect size =
.89). In more select samples, gender
differences also are observed on Ad-
vanced Placement and Advanced
Graduate Record Examinations, as
well as other advanced tests. There
is a strong tendency for scores of
males to exceed those of females on
tests taken mainly by males, but not
on tests taken primarily by females.®
Males tend especially to excel in
physics, political science, European
history, computer science, and
chemistry, among other areas,
whereas females are superior to
males in English and the foreign lan-
guages. The pattern of differences is
consistent across many kinds of tests
and grade levels, large enough to
have a substantial effect on admis-
sion to selective universities, and
was stable from 1982 to 1987. Are
gender differences really decreasing
in selective samples? It is difficult to
determine.

Consumers of meta-analytic re-
views should note that this method-
ology assesses only group differ-
ences in overall level. 1t does not
assess ability-dispersion and its ef-
fects on extreme cutting scores.
Males tend to be more variable on
measures of cognitive functioning,
even on tests for which females have
higher means.® As noted earlier, on
the spelling portion of the DAT, fe-
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males score on the average .50 stan-
dard deviations above males (i.e.,
only about 30% of males score
above the female mean). Neverthe-
less, because of greater male vari-
ability, the male/female ratio of 3/5
at the female mean increases across
more select levels and reaches 1/1 at
the 99th percentile. That is, on gen-
der-mixed or combined distributions
of “’spelling talent,”” there are ap-
proximately equal numbers of males
and females in the top 1%.

GENDER DIFFERENCES
AMONG THE GIFTED

In mathematically gifted samples,
disparate male/female proportions
are well-known. They may have re-
sulted from normative differences in
level or dispersion or from both op-
erating in concert to produce a col-
lective effect that can be startling.
We illustrate this point using data
collected over the 20-year period
from 1972 through 1991, on well
over 1 million seventh (and some
eighth) graders who were tested with
the SAT-Mathematics (SAT-M) in
various talent searches across this
country (e.g., Duke, lowa State,
Johns Hopkins, Northwestern, and
University of Denver). The seventh
graders who qualified for and partic-
ipated in the testing (approximately
equal numbers of males and fe-
males) produced gender differences
in both level and dispersion of
SAT-M scores. The resulting propor-
tion of males to females at various
cutting scores on the SAT-M was ap-
proximately as follows: SAT-M =
500, 2/1; SAT-M = 600, 4/1; and
SAT-M = 700, 13/1.%7 The effect of
these disparate ratios for the math-
science pipeline is clear: A greater
number of males than females will
qualify for advanced training in dis-
ciplines that place a premium on
mathematical reasoning.

Other Abilities and Preferences

The picture intensifies when other
cognitive and noncognitive gender
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differences are examined. Table 1
contains data on abilities and values
of gifted students tested through
SMPY at lowa State University from
1988 through 1991. Gender differ-
ences in mathematical reasoning
ability are consistently observed,
paralleling findings in other parts of
the country.? Table 1 also includes
other cognitive measures (e.g., of
mechanical reasoning and spatial
ability). Although no meaningful dif-
ferences are observed in SAT-Verbal
(SAT-V) or Advanced Raven scores,
there are substantial gender differ-
ences in spatial and mechanical rea-
soning abilities. These data have
further implications for the math-
science pipeline. Although mechan-

ical reasoning and spatial abilities
typically are not assessed when se-
lecting individuals for advanced
training in basic science, strong abil-
ities in these areas are salient char-
acteristics of physical scientists.?
Abilities are only one important
class of variables that affect career
decisions; values are another. Two
especially important values in Table
1 deserve particular attention. In-
tense theoretical values are charac-
teristic of physical scientists and are
also more characteristic of males
than females. Social values are neg-
atively correlated with interests in
physical science and are more char-
acteristic of females than males.
These differences in values are not

anything new. What we in essence
are describing here are gender dif-
ferences related to one of the most
celebrated dimensions of individual
differences, “people versus things”
(females tend to gravitate toward the
former; males, to the latter). These
gender differences were in existence
—and pronounced—long before
Thorndike® discussed them in his
1911 essay Individuality.

Our reason for detailing these
gender differences in preferences
and abilities is that although students
are not formally selected for ad-
vanced scientific training based on
their theoretical values or their spa-
tial and mechanical reasoning abili-
ties, students self-select based on

Table 1. Ability and values profiles of mathematically gifted students attending a summer academic program, 1988—1991
SAT Bennett Study of Values
Mechanical
Advanced Mental Compre- Theoret- Eco- Aes- Poli- Relig-

vEsrERd SAT-M  SAT-V  Raven's Rotation hension ical Social nomic  thetic tical ious

gender N X SD X SDN X SDN X SO N X SD N X SO X SD X SD X SD X SD X 5SD
1991

@ Males 68 532 101 426 78 68 25.1 3.9 68 29.9 8.1 68 47.7 7.0 37.1 7.3 41.6 7.2 36.4 8.2 42.9 6.6 34.2 10.4

@ Females 51 480 87 418 87 51 25.8 4.3 51 25.1 10.2 51 42.0 6.8 43.2 8.1 37.8 6.9 42.6 7.1 39.0 7.2 35.4 10.2

mMales 107 579 101 413 81 92 25.2 4.2 95 30.0 8.1 77 47.6. 6.9 37.1 7.0 41.8 6.9 36.5 8.3 43.1 6.8 33.8 10.1

m Females 67 472 85 418 80 58 25.9 4.2 63 24.1 10.0 57 41.7 7.0 43.8 8.3 37.57.042.8 7.5 38.7 7.0 35.6 10.3
1990

@ Males 69 537 100 415 79 69 24.5 6.5 69 29.2 9.1 69 46.6 8.8 38.4 7.8 40.4 8.2 384 8.4 425 6.9 33.4 11.4

e Females 48 487 74 422 76 48 25.3 4.4 48 225 9.7 48 40.3 8.0 44.0 8.0 35.8 7.1 42.1 6.4 40.1 6.7 37.5 8.1

m Males 87 545 96 415 79 82 24.6 6.8 80 29.8 8.8 73 46.6 8.7 38.3 7.6 40.4 8.1 37.8 8.7 42.7 6.8 33.9 11.3

m Females 61 487 71 419 80 57 25.1 4.1 56 21.6 9.4 51 40.7 8.0 43.6 8.1 35.3 7.2 42.8 7.1 40.1 6.6 37.1 8.4
1989

® Males 20 585 86 441 98 20 27.3 4.4 20 249 9.9 20 40.2 9.4 20 49.3 7.4 35.4 5.9 40.3 9.4 37.3 8.0 45.0 7.8 30.8 11.1

@ Females 11 505 80 449 96 11 24.7 5.1 11 17.8 4.1 11 35.6 8.0 11 39.0 9.1 42.3 9.1 41.1 9.6 40.6 5.2 40.4 9.3 36.6 12.5

m Males 43 593 95 446 78 21 27.0 4.4 40 23.8 9.7 42 42.2 10.0 43 50.0 6.8 34.8 7.5 42.2 8.2 37.0 7.7 44.1 8.2 30.9 10.7

mFemales 34 514 82 455 79 11 24.7 5.1 34 21.8 7.9 32 35.2 9.4 34 41.8 7.4 41.2 8.3 396 7.7 43.9 8.2 39.2 7.2 34.3 10.9
1988

@ Males 57 562 81 435 59 57 26.6 3.8 57 48.0 8.5 344 7.8 449 7.6 35.3 8.1 45.2 8.2 32.4 12.8

@ Females 32 491 65 424 80 32 25.1 5.3 32 423 7.5 40.7 8.0 38.2 7.5 43.6 8.4 40.1 6.2 34.9 10.3

m Males 72 571 85 440 62 66 26.8 3.7 8 39.3 6.561 48.3 8.5 345 7.6 44.7 7.4 35.0 8.0 44.8 8.3 32.9 12.7

m Females 39 500 64 425 76 36 25.3 5.3 9 29.0 7.2 33 425 7.4 40.9 8.0 38.0 7.5 43.4 8.4 40.0 6.2 35.2 10.2
@ Students who took all the tests; m Students who took at least one test.
Note. All participants were identified by a talent search by age 13 and subsequently enrolled in a summer academic program for the gifted
at lowa State University (ISU). Students qualified for this program if, as seventh graders, they earned scores of at least 500 on the
mathematics SAT (SAT-M) or 430 on the verbal SAT (SAT-V). Only students with SAT-M = 350 (roughly the top 2% in mathematical
reasoning ability) are included here, (Note that the group of students who took all the tests is also included in the group who took at least
one test.) ISU’s Talent Search is particularly noteworthy because it has the highest participation rate in the nation (more than 75% of all
eligible students) and the highest ability scores. Students in these programs tend to be (personally) motivated and (family) supported: Except
for limited-income families, parents pay for them to attend. Tests: College Board Scholastic Aptitude Test (mathematics = SAT-M, verbal =
SAT-V; for participants beyond seventh grade, SAT scores were adjusted downward 4 points/month); Raven’s Progressive Matrices
{Advanced); Vandenberg Test of Mental Rotations; Bennett Mechanical Comprehension Test (Form AA); Allport, Vernon, and Lindzey Study
of Values. A blank means that a test was not given to the indicated group.
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