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ABSTRACT

Between 1972 and 1974 the Study of Mathemati-
cally Precocious Youth (SMPY) identified over 2000
7th and 8th grade students who scored as well as a
national sample of 11th and 12th grade females on
the College Board's SAT-Mathematics or SAT-Verbal
tests. The academic and social development of
these intellectually talented students over the
following 5 years was longitudinally investigated.
Over 91 percent (1996 out of the 2188 SMPY stu-

dents) participated.

Five years later the SMPY students reaffirmed
their initial academic superiority by scoring on
the average 200 points (SAT-M) or 170 points
(SAT-V) better than college-bound 12th grade étu-
dents. Their mean scores on the College Board
Achievement Tests for all such tests were 100
points above the average for college-bound sen-
iors. The highest scores were not necessarily in
mathematics. On not one test did the SMPY group
score lower than ¢the average of college-bound

seniors.

The mean number of semesters of mathematics
taken by SMPY students was two more than college-
"bound seniors. SMPY students were ten times more

likely to take calculus in high school than high
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school students in general, Their achievement 1in
high school science courses was almost as out-
standing and compared favorably to that of

college-bound seniors.

Mathematies and science were their favorite
courses in high school. Mathematies was most pre-
ferred but biology, chemistry, and physics were
also-well liked. SMPY students frequently partic-
ipated in science fairs and mathematics contests.
Within this homogeneous group, however, SAT-M
scores could not predict the degree of interest

for mathematics or science,

Many SMPY students accelerated their educa-
tion. These accelerants believed they had bene-
fited in their educational, social, and emotional
development, and they achieved similérily in high
school to their non-accelerated counterparts who

went to college, but in less time,

SMPY students -engaged in a wide variety of
out-of=-school activities. Reading, social, and
performing arts activities were the most popular.
Most SMPY students received one or more awards or
honors. A high percentage of these awards were
academic, From the talent search SAT scores the
number of academie awards won could not be pre-

dicted. Overall, SMPY students did not exhibit a
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narrow range of interests and participated in a

wide range of activities.

By 1980 over 90 percent of the students were
attending cqllege, typically at academically and
socially prestigious universities, and said they
were enjoying it. At least half of the SMPY stu-
dents intended to major in the mathematical seci-
ences, science, or engineering. Furthermore,
since at least 96 percent of the group wanted to
receive at least a bachelor's degree, their educa-
tional aspirations were high, A doctoral degree
was their most frequently named goal. Talent
search SAT écores related to their high school

achievements,

Sex differences favoring males were found in
participation in mathematics and science, perfor-
mance on the SAT-M, and the taking of and perfor-
mance on mathematics and science achievement
tests. SMPY females received better grades in
their mathematics coUrses, while SMPY boys became
slightly more accelerated. Few significant sex
differences were found in attitudes toward méthe-
matics and science, A relationship between the
sex difference on SAT-M and sex differences in
mathematics and science achievement was estab-

lished.
iv



The influence of SMPY upon these students was
perceived as beneficial. Most felt SMPY had help-
ed educationally, while not detracting from their

social and emotional development,
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND AND RATIONALE

Interest in intellectual ability dates back
to Socrates. By questioning his students orally,
Socrates tried to pick out the best students. It
was not, however, until the late nineteenth cen-
tury that intelligence and its ways of measurement
became of interest to Western society. Then Gal-
ton (1869) completed his work in human heredity
and individual differences, and derived statistic-
al techniques to use in his investigations, In
the course of his investigations the need for re-
liable and valid measurements of characteristics
of related and unrelated persons became apparent.
Galton (1883) believed that tests of sensory dis-
crimination would be the optimal indicators of
intelligence. Cattell (1890) agreed with this
philosophy and.produced tests similaf to Galton's,

which he named "mental tests" ,
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Evaluation of these early mental tests, how-
ever, led to disparate results, The individual's
performance on one test did not correspond to per=-
formance on another test (Sharp, 1898-1899;
Wissler, 1901), and it exhibited little or no re-
lationship to independeqt estimates of intellectu-
al ability (Bolton, 1891-1892; Gilbert, 1894) or

academic grades (Wissler, 1901).

Not until 15 years 1later than Cattell's
(1890) article, when Binet and Simon (1905) intro-
duced their mental ability test, did the measure-
ment of intelligence and the philosophy behind it
begin to resemble those of the present day. The
emphasis of the scale was on judgment, comprehen-
sion, and reasoning. This scale was revised twice
(Binet & Simon, 1908; Binet, 1911) before Terman
revised it and provided standards of intellectual
performance for American-born children from 3 to
16 years of age (Terman, 1916). The mental-age
score of Binet-Simon was supplanted by the ratio
intelligence quotient (IQ), compﬁted by dividing
the mental age by the chronological age and then
multiplying by 100 to remove the decimal point.
This test, originally named the Stanford Revision
of the Binet-Simon scale, has become one of the

two current standards of measuring intelligence.

In 1916 intelligence was considered to be a gen-
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eral factor as hypothesized by Spearman (1904):
the Stanford-Binet gave an overall estimate of

this general intelligence factor "g",

1.17.1 Students With High Intelligence

In addition to his contributions towards the
measurement of intelligence, Terman, along with
Hollingworth, was the pioneer for the field deal-
ing with students of high intellectual ability.
In 1921 Terman began his monumental 1longitudinal
study of high~IQ children. His instrument of
choice for measuring intelligence was the Stanford
Revision of the Binet-Simon Scale. A high 1IQ
score (at leasth135) was considered by him to be
the standard for giftedness. The fingings from
this longitudinal study of 1528 children have been

reported in the five volumes of Genetic Studies of

cenius (Burks, Jensen, & Terman, 1947; Cox, 1926;
Oden & Terman, 194T7:1959; Terman, 1947) and sev=-
eral more recent publications Oden, 1968; Sears,

1977; 1979; Sears & Barbee, 1977)

1) The other being the scale introduced by Wech-
sler (1939).
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The purpose of the Terman study was to dis-
cover the physical, mental, and personality traits
that characterize gifted children and ascertain
the sorts of adults into which gifted children
develqp. In general, he found that gifted chil-
dren were also superior in physique, health,
social adjustment, and moral attitudes and were
vastly superior in the mastery of school subjects
(Terman, 1925), With regard to the second purpose
of Terman's study, it was found that the intel-
lectually superior child becomes a superior adult

(Oden, 1968).

Hollingworth (1942) studied and faéilitated"
educationally and otherwise, individual students
who on the 1916 Stanford Revision had an IQ of at
least 180. Twelve cases were brought to her at-
tention and were presented in her last book (Hol-
lingworth, 1942). Her findings were quite similar
to Terman's, excepﬁ that she saw some social ad-
justment problems in her intellectually brilliant
children. Gallagher (1975), however, saw a wide

range in the social development of intellectually

talented youths.

Through the two major studies c¢ited above,
the mystique associated with gifted children for

centuries, which can be characterized by the "sour
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o

grapes" feeling that gifted individuals must be
miserable and isolated people or by the expression

"early ripe, early rot," was dispelled.

1.1.2 Study Of Mathematically Precocious Youth

In 1971 the Study of Mathématially Precocious
Youth (SMPY) was founded to continue the pioneer-
ing efforts of Terman and Hollingworth. It 1is
longitudinal and studies the characteristies of
mathematically talented youths, starting about age
12 and continuing through their adult life. Un-~
like Terman's study, however, SMPY tries to seek
effective ways to facilitate the education.of the
mathematically talented students it identifies
(Stanley, 1877). The philosophy behind SMPY can
be succinectly stated in pseudochemical fashion-

MT:D, P MT stands for mathematical talent. The

4°3°
four D's are Discovery, Description, Development,
and Dissemination. The three P's, which implement

D4, are Principles, Practices, and Programs.

SMPY identifies mathematically talented stu-
dents through its annual talent searches (George &
Solano, 1976). Six talent searches were conducted
under the direct auspices of SMPY over a seven
year period. Although criteria for participation

in a talent search have varied somewhat for each
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search, in essence 7th and 8th-grade students who
have. scored in the upper 2 to 5 percent in mathe-
matical ability as Jjudged by a standardized in-
grade achievement test take part in the voluntary
search. As part of the talent search the students
take the College Board's Scholastic Aptitude Test
(SAT). It now has three parts: mathematics
(SAT-M), verbal (SAT-V), and the Test of Standard
Writt;n English (TSWE). The test is designed for
able 1ith and 12th-graders; on the average, these
students are four to five years older than the
students in the talent searches. The purpose of
the test is to measure mathematical and .Verbal

reasoning ability (Angoff, 1971).

Results from the six talent searches have
been discussed extehsively [but see especially
Benbow and Stanley (198Cb)]. Benbow and Stanley
(1980b) showed that on the average the students in
the talent searches performed at a level that was
somewhat superior to a national sample of 11th and
12th graders. Furthermore, on the SAT-M a large
sex difference favoring boys occurred in every
talent search, although no difference was seen oh

the SAT-V,
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The foregoing discussion can be said to de-
scribe SMPY's Discovery phase and part of its De-
seription phase. The Description phase occurs
when SMPY characterizes its talent search parti-
cipants' backgrounds and attitudes (Benbow &
Stanley, 1980 a,1981a) and tests its students fur-
ther on a variety of cognitive and affective
measures. Specifically, SMPY brings back for fur-
ther ﬁesting those students who score extremely
well on the SAT in the talent searches (Benbow,
1978; Cohn, 1977; 1980). As a result of this
testing, each student c¢can be characterized care-
fully. This leads to the prime reason for SMPY,
its third D, Development. Dﬁring that phase the
youths who were found and studied are continually
helped, facilitated, and encouraged to forge ahead
educationally. Eaeh is offered a smorgasbord of
educationally accelerative opportunities (see
Benbow, '1979; Fox, 1974; Stanley, 1978) from
which to c¢hoose whatever combination, including
nothing, best suits the individual. Finally, the
last goal of SMPY is to disseminate its various
findings from studying mathematically precocious

youths and facilitating their education.
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1.1.3 Justification For The Study

Through Terman and Hollingworth'é efforts, we
know wﬁat more-or-less typical high-IQ children in
the i920's were like and what happened to them as
they grew up. . Nearly 60 years have passed since
the inception of this work. Updating the charac-
teristiecs of gifted children, how they develop,
and what happens to the individual (academically
and otherwise) in high school is needed for the
1980's. This can be of great assistance to pro-
fessionals who counsel and facilitate gifted stu-

dents, as well as to parents and teachers.

One of the best opportunities to provide a
present day view of gifted children would be to
investigate the 1longitudinal results obtained by
the Study of Mathematically Precocious Youth
(SMPY) over the past 10 years of its existence.
The significance of this ongoing study is that it
provides data from the follow;up at high school
graduation of the initial talent search partici-
pants who had scored at least as well as a nation-
al sample of 11th and 12th-graders do, but as 7th

or 8th-graders.

Moreover, results from this study provides

the opportunity to evaluate the effectiveness of

the various methods devised or utilized by SMPY in
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facilitating ﬁhe educational progress of gifted
students. Many of the educational options offered
by SMPY are accelerative in nature. Although
acceleration has received much support from re-
search as an excellent way to provide an appropri-
ate education for the gifted (e.g., George, Cohn,
& Stanley, 1979; Pressey, 1949), most persons are
suspicious and wary of this method (Gallagher,
1975f Keating, 1979; Robinson, 1981). Findings
of this study should help determine what the ef-
feets of accelerating a student are and how bene-
ficial acceleration is seen to be by the acceler-
ated students themselves. Thus, principles can be
developed for helping decide whether a given stu-

dent should 'be accelerated, and how.

Yet another present concern is the sex dif-
ference found in mathematics (e.g., Benbow Stan-
ley, 1980; Fox, Brody, & Tobin, 1980) and in sci-
ence (see Kelly, 1979). Of most interest to these
researchers is why highly mathematically able
girls do not pursue careers strongly involving
mathematics (Ernest, 1976). This investigation
provides insights into the potency of certain fac-
tors in explaining the higher achievement and
greater ability of males than females in mathe-
matics. In addition, sex differehces in mathemat-~

ical ability and achievement in high school can be
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ascertained. These same questions could be an-

swered for science, also.

A further concern of today is the use of
testing. The validity, reliability, and social
justification for the wuse of tests have been
questioned. This study assesses the predictive
validity of a highly important three-part examin-
ation, the Scholastic Aptitude Test (SAT) of the
College Board, by ascertaining how scoring high on
the SAT as a 7th or 8th grader relates to later
achievement and later test scores on the SAT and

other tests.

Finally, programs such as SMPY's need to be
evaluated continually. This study provides con-
siderable data with which to assess their effect-

iveness.

1.2 STATEMENT OF THE PROBLEMS

This study was designed to investigate the
development °f. intellectually ¢talented students
identified sy SMPY in the 7th or 8th grade from
that time until they would have begun college. Of
particular interest is their academic achievement.
Course-~taking in mathematics and science, perfor-

mance on various achievement and aptitude tests,
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number of awards and honors won, use of.accelera-
tive options, and prestige of the colleges attend-
ed wiil be ascertained. Several other variables
of a more affective nature will also be studied:
the students' favorite courses, their educational
aspirations, their favored fields, and their feel-

ings toward acceleration,.

The main problems related to this investiga-

tion are:

1. Do gifted high school students take more
courses in either science or mathematics

than other high school students?

2. Do gifted high school students identified
in the 7th or 8th grade perform better on
either achievement or aptitude tests than

other high school students?

3., Do gifted students make more use of

accelerative options than other students?

4, Does the number of scholastic awards and
honors won in high school covary posit-

ively with ability?

5. Do gifted students attend more prestigi-

ous colleges than other students?
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6.

10,

11.

12,

Do gifted students have higher education-

al aspirations than students in general?

What are the favorite courses in high
school of gifted students, especially
those who reason exceptionally well

mathematically?

Does mathematical aptitude relate to in-

terest in science and mathematies?

How do students who used some of the
accelerative options available to them
feel that this acceleration affected them

educatiohally. socially, and emotionally?

Does  the sex difference in favor of males
found in mathematical reasoning ability
in the 7th or 8th grade persist through

the high school years?

How does this sex difference in mathemat-
ical ability relate to mathematics ach-

ievement and interests in high school?

Even among this highly seleect group of
students, can aptitude scores in the Tth
or 8th grade aid in predicting achieve-

ment at the beginning of college?
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13.

14,

How do the students who participated in
the SMPY program feel that this affected
them educationally, socially, and emo-

tionally?

Is the achievement of accelerated stu-
dents superior to that of non-accelerated

students in high school?

1.3 HYPOTHESES

1.

SMPY students will take significantly
more semesters of science and, especial~-
ly, more semesters of mathematics than

other high school students.

1. SMPY students will take significantly
more semesters of mathematics than
students surveyed by NAEP and the
College Board's Admissions Testing

Program.

2. SMPY students will take significantly
more semesters of mathematics than

science in high school.
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3. SMPY students will take significantly
more semeéters of science than other

students.,

2. SMPY students will perform significantly
better on aptitude and achievement tests
taken during high school than will other

high school students.

1. SMPY students will score significant-
ly better on the SAT-M and SAT-V than

college~-bound seniors in high school,.

2. SMPY students will score on all of
the College Board's aéhievement tests
significantly higher than the
college-bound seniors who take those

tests.

3. SMPY students will score the highest
on the mathematics achievement tests,
followed by the science achievement
tests, and then the 1liberal arts

tests.

4, SMPY students will take Advanced
Placement Program (APP) examinations
significantly more often than - stu-

dents in general.
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5. On APP examinations, SMPY students
will score significantly better than
the mean of the students who take

these.

Significantly more SMPY participants than
other students will be accelerated in

school.

SAT scores from- talent search will rather

.accurately prediect the number of schola-

stic awards and honors won in high school

by the SMPY students.

Significantly more SMPY students will at-
tend intellectually highly selective col-

leges than will students in general,

1. Intellectualism scores of colleges
attended by the SMPY students will be

above the mean.

2. Status scores of the colleges attend-
ed by the SMPY students will be above

the mean.

3. Intellectualism scores of the colleg-
es attended by the SMPY students will

be higher than those colleges! status
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- seores.

Educational aspirations of SMPY students
will be signifiecantly higher than _such

aspirations of students in general,

Mathematies courses followed by sScience
courses will significantly be the favor-

ite subjects of SMPY students.

1. Significantly more SMPY students will
rate mathematics as one of their fa-
vorite subjects than will rate sci-

ence as one of their favorites.

2. 8Significantly more SMPY students will
rate science as one of their favorite
subjects than will rate a 1liberal

arts as one of their favorites.

Mathematical aptitude will significantly
relate to interest in science and mathe-

maties.

1. In college more SMPY students will
plan to major in mathematics, physi-
cal or biological sciences, or engi-

neering than they will in 1liberal
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arts,

2. SAT-M performance from talent search
and sex will fairly accurately dis-
criminate between students majoring
in mathematies, science, and other

fields in college.

3. SAT-M performance from the talent
search and high school will fairly
accurately predigt the degree of 1lik-

ing for mathematics.

Yy, SAT-M score from talent search and
high school will fairly accurately
predict the degree of 1liking for

science.

Accelerated students will view their
acceleration as having affected their
social and emotional development posit-
ively and will consider they have used
educational opportunities available to
them significantly better than the non-

accelerated students will.

1. SMPY students who have been acceler-

ated will view their acceleration as

having benefited their social and em-
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10.

11.

otional development positively.

2. Accelerated SMPY students will view
their use of educational opportuni-
ties as being significantly better

than non-accelerated SMPY students.

Males will perform significantly better
than females on the 3SAT-M but not the

SAT-V in high school,

1. Males will perform significantly bet-
ter than females on the SAT-M in high

school.

2. There will be no significant differ-
ence between males' and females' per-

formance on the SAT-V in high school.

The sex difference in mathematical abil-
ity favoring males will exist 'in mathe-
matics and science achievement and inter-
ests. of SMPY males and females in high
school. Talent search SAT-M scores will
be able *to account for some of these

differences.
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SMPY males will take significantly
more semesters of high school mathe-

matics than SMPY females.

SMPY males will take significantly
more higher level mathematics courses

than SMPY females.

Two of the following variables will
predict best and accurately the num-
ber of semesters of maihematics taken
in high school: talent search SAT
scores, parental educational 1level,
paternal occupational status, sex,
number of siblings, sibling position,
mathematics liking at talent search
or in high school, rated importance
of mathematics for future career, and
having rated mathematies as a favor-
ite course in high school. They are
talent search SAT scores and parental

educational level.

There will be no significant differ-
ence between males' and females'

grades in their mathematics classes.
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SMPY males will take their mathemat-
ics courses in a significantly earl-

ier grade than will SMPY females.

SMPY males will have a significantly
stronger expressed liking for mathe-
matics in high school than will SMPY

females.

SMPY males will rank their preference
for mathematics significantly higher
relative to biology, chemistry, and

physics than will SMPY females,

Significantly more SMPY males than
females will take the College Board's
mathematics achievement tests and/or

APP mathematics examinations.

SMPY males will score significantly
higher than SMPY females on the Col-
lege Board's mathematics achievement

tests.

SMPY males will score significantly
higher than SMPY females on the APP

mathematics examinations.
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Significantly more SMPY males than
females will plan to major in the

mathematical sciences in college.

Significantly more SMPY males than
females will have accelerated their

educational progress.

Significantly more SMPY males than
females will take mathematics during

the first semester of college.

Significantly more SMPY males than
females will participate in mathemat-

iecs contests.

There will be no significant differ-
ence between SMPY males and females
in their participation in science

fairs.

SMPY males will score significantly
higher on the College Board's chemis-
try achievement test than will SMPY

females.

SMPY males will score significantly
higher on the College Board's physics
achievement test than will SMPY fe-

males.
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SMPY males will score significantly
higher on the APP chemistry examina-

tions than will SMPY females.

SMPY males will score significantly
higher on the APP physies examina-

tions than will SMPY females.

Significantly more SMPY males than
females will take the College Board's
chemistry achievement test and/or APP

chemistry examinations.

Significantly more SMPY males than
females will take the College Board's
physics achievement test and/or APP

physics examination.

There will be no difference between
SMPY males and females in the taking
of College Board's biology achieve=-
ment test and/or APP biology examin-

ation.

There will be no significant differ-
ence between males' and females' per-
formance on the College Board's bio-

logy achievement test.
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12.

24, There will be no significant differ-

ence between SMPY males' and females'
performance on the APP biology exam-

ination.

25, Talent search SAT will rather accur-

ately predict whether a student takes
an achievement or APP examination in
one of the sciences or mathematics in

high school.

26, SMPY males will 1like chemistry sig-

nificantly more than SMPY females

will.

27. SMPY males will like physics signif-

icantly more than SMPY females will,

28. There will be no significant differ-

ence between SMPY males and females
in their expressed 1liking for bio-

logy.

SAT scores will rather accurately predict

achievement at the beginning of college.

1. Among the following variables entered
in a stepwise procedure: talent

search SAT, paternal occupational
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status, parental educational level,
number of siblings, sibling position,
liking for mathematies, number of
semesters of mathematics taken in
high school, and rated importance of
mathematics for future career, talent
Search SAT, paternal occupational
status and parental educational level
will accurately best predict high

school SAT-M score.

Among the following variables entered

in a stepwise procedure: talent

search  SAT, paternal occupational

status, parental educational- level,
number of siblings, sibling position,
liking for mathematics, number of
semesters of mathematies taken 1in
high school, and rated importance of
mathematics for future career, talent
search SAT, paternal occupational
status, and parental educational lev-
el will accurately and best predict

high school math achievement'score.

Among the following variables -entered
in a3 stepwise procedure: talent

search SAT , paternal occupational
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status and psrental educationai lev~
el, number of siblings, sibling pos~
ition, and ha&ing rated English as
favorite subject in high school, tal-
ent search SAT, paternal occupational
status, and parental educational lev-
el will accurately and best predict

high school SAT-V .

Talent search SAT, patefnal occupa-
tional status and parental education-
al level can fairly accurately dis-
criminate between the students haviné
been acceleradated and the ones who

have not been.

When 'separating the students into
three groups by quality of the col-
lege attended, the best-weighted com-
posite of +the following vafiables
will fairly accurately discriminate
between the groups: talent search
SAT, paternal occupational status,
parental educational level, number of
awards and honors won.‘and degree of

acceleration.
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13.

14,

6. Quality of college attended by a stu-
dent will siénificantly correlate
with the student's talent search SAT
scores, paternal occupational status,
parental educational ievel. number of
awards and honors won, and degree of

acceleration.

SMPY students will feel that their assoc~
iation with SMPY has benefited them educ-

ationally and/or socially and emotional-

ly.

1. SMPY students will rate their associ-~
ation with SMPY as educationally
beneficial, but only slightly more

than not at all.

2. SMPY students will rate their associ-
ation with SMPY as aiding their
social and/or emotional development

slightly more than not at all.

When separating the students into three
groups according to their degree of edu-
cational acceleration, the following

variables will fairly accurately disecrim-
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inate between the groups: high school
SAT, number of awards and honors won,
participation in mathematies contests,
intellectualism and status scores of col-
- leges attended, number of seﬁesters of
mathematiecs taken, and number of science

courses taken.

1.4 OPERATIONAL DEFINITIONS

Acceleration (academic): Any educational

procedure that is vertical. It means moving up
into a higher school level of a subjeet in which
the student excels, or into a higher grade than
the chronological age of the student would ordin-

arily warrant (Stanley, 1979).

Accurately predict: 15 percent explained variance

based on R. This corresponds to a Pearsonian
zero-order, partial, or multiple r of approximate~-

ly .39.

Achievement tests: Designed to measure the ef-

fects of a specific program of instruction or
training. They measure the effects of learning

under partially controlled conditions. They gen-
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erally represent a terminal evaluation of the in-
dividﬁal's status on the completion of training.
Intelligence énd achievement tests —correlate
highly, however. The College Board achievement
tests were utilized in this study (see College

Board Achievement tests) (Anastasi, 1976).

Admissions Testing Program (ATP): Designed to as-

sist students, high schools, colleges, universi-
ties, and scholarship agencies with post-secondary
educational planning and decision-making (ATP,

1979)

Advanced Placement Program (APP) Examinations (oﬂ

the College Board): They usually lead to college
credit if the person taking them attains a high
enough grade. Such grades range from 1 to 5 (and
often 3) where 4 and 5 are ebnsidered high scores.
There are a total of 24 examinations in various

areas.

Affective variables in mathematics: The liking of

mathematiecs at the time of the talent search and
in high school, having mathematics as a faverite
subject in high school, the ranking of preference
for mathematices relative to biology, chemistry,

and physies, and the rated importance of mathemat-.
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ies to future career

Aptitude tests: Measure the effects of learning

under relatively uncontrolled and unknown condi-
tions and significantly more than not-at all and
serve to predict subsequent performance (Anastasi,
1976) In this study they are the SAT-M and SAT-V

(see SAT).

College Board achievement tests: Given by the

College Board in its Admissions Testing Program to
measure knowledge and ability to apply knowledge

in 15 specific subject areas (ATP, 1979)

College-bound seniors (one of the two main norm

groups for the SAT): All students in the 1978

graduating class who took the SAT and TSWE

Differences: Statistically significant differen-

ces between groups, indicating that these differ-
ences are probably beyond or at a 5 percent chance

level of occurrence

Educational level: Formal academic, technical, or

vocational training completed by the parents of
the students by the time of the student's talent

search participation, coded in the following man-
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ner: 1 = less than high school, 2 = high school
graduate, 3 = some college, vocational, or tech-
nical training, 4 = college graduate, 5 = some
study beyond the Bachelor's degree, 6 = Master's

degree, 7 = Doctorate)

Enrichment: "Any educational procedure beyond the

usual ones for the subject or grade that does not
accelerate or retard the student's placement in

the subject or grade" (Stanley, 1979, p. 96).

ETS: Educational Testing Service, Princeton, NJ

08541

Gifted: The conception of giftedness promulgated
in Publiec Law 95-561 suggests the following five
categories of exceptionality: intellectual, aca-
demic, creative, 1eadership{fand artistic. Stu-
dents of high special intellectual ability (at
léast the top 3 percent) are the focus of this

study.

Higher level mathematics courses (taken in 'high

school): College algebra, trigonometry, analytic
geometry, calculus, probability and statisties,
computer science, analysis, matrices, logic, and

elementary functions.
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Intellectualism scoreﬁ A college with a high

score on this scale will have studenps of superior
academic aptitude who aspire to careers in science
and plan %to go on for Ph.D. degrees (Astin,
1965). It is a T-score, mean 50 across colleges

and standard deviation 10.

- Mathematical reasoning ability: Requires numeri-

cal judgment; relational thinking and'insight-
ful and logical reasoning. Relies on perception
of mathematical relationships rather than on past
achievement and does not directly include computa-
tion or concéepts 1learned 'by rote or algorithm.
Elementary mathematical facts énd concepts are re-
quired (Angoff, 1971). In the present study SAT-M

measures mathematical reasoning ability.
NAEP: National Assessment of Educational Progress.

National high school sample for SAT: "A represen-

tative sample of all high school students in the
nation who took the test at a special administra-
tion in October 1974, Students in the sample were
not only those considering college or planning to

take the SAT" (ATP, 1979, p.13.).

NLS: National Longitudinal Study of the High
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Sehool Class of 1972

Occupafional level: Score derived from the NORC
(National Opinioﬁ Research Center) scale, which
was designed to classify the occupational'status
of occupations in the U.S. The average score is
approximately 70,assigned to a cashier. The low-
est and highest-scoring occupations obtain status
scores of 20 (tobacco farm laborer) and 93 (den-

tist),respectively.

SAT: Scholastiec Aptitude Test of the College
Board, administered by the Educatinal Testing
Service, Princeton, NJ 08541, It has three
parts--mathematical (SAT-M), verbal (SAT-V), and
Test of Standard Written English (TSWE). The ver-
bal and mathematical parts measure verbal and
mathematical reasoning ability, respectively
(Angoff, 1971). It is designed for able high
school 11th and 12th-graders. Two norm groups are
available, college-bound seniors and a national

high school sample.

SAT-M: The mathematics part of the Scholastiec Ap-

titude Test. Scores are permitted to range from

200 to 800, but the chance score is usually about
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270. See SAT.

SAT-V: The verbal portion of the Scholastic Apti-

tude Test. Scores are permitted to range from 200
to 800, but the chance score is usually 230 to

240. See SAT.

Sibling position: Each student's position in the

family at time of talent search participation

(coded as 1 = first-born, 2 = second-born, etc,)

SMPY: Study of Mathematically Precocious Youth,
based at The Johns Hopkins University and founded
and directed by Julian C. Stanley, beginning 1

September 1971.

Status score: A college with a high score will

have students of high socio-economic status and
aspirations for careers in enterprising fields
(Astin, 1965), It is a T-score, mean 50 over col-

leges and standard deviation 10.

Talent Search: A means of identifying intellectu-

ally talented students, e.g., as devised by SMPY
(George & Solano, 1976). Gifted Tth and 8th-~

graders participating take the SAT.
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TSWE: Test of Standard Written English. It is

part of the SAT (see SAT) and measures language

mechaniecs, Scores range from 20 to 560,

Verbal reasoning ability: Stresses basic compre- .

hension and logical reasoning or Jjudgment (Angoff,

1971), and in this study is measured by the SAT-V.

1.5 LIMITATIONS OF STUDY

The results of the study are limited by the
population from which the subjects were selected,
thé instruments utilized, the restriction of range
in certain of the variables studied, the lack of
appropriate norms for certain variables, and the

fact that much of the data were self-report.

1. Initially, the students were selected for
the study if they had scored in the upper
2 to 5 percent in mathematical ability on
a standardized in-school achievement test
(exact cut-off percentile varied for each
talent search). Thus, only mathematical-
ly able 7th and 8th-graders participated
in the talent search. To be included in
this longitudinal follow-up of the ini-
tial talent search participants, the stu-

dents had to have scored at least 390 on
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the SAT-M or 370 on the SAT-V. This re-
sulted in a rather complete sample of
mathematically able students. The sample
of verbally talented students, however,
is limited to those students who are also
mathematically able. (In January of
1980, the télent search, by then conduc-
ted by Johns Hopkins' Office of Talent
Identification and Development, became a

verbal search, too.)

Participation in the talent search and in

the follow-up was strictly voluntary.

Most of the data were self-report.

To obtain. information on the students at
the time of the follow-up an 8-page ques-
tionnaire was utilized. A questionnaire
was also utilized at thé time of talent
search participation to assess some
background variables. Reliability and
validity of these two questionnaires were

not assessed.
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5.

Not all the sample of subjects selected
for the study returned their question-
naires. Since over 90% of them did, the
possible bias resulting from this would

only be minor.

Not all students took all the achievement
tests administered by the College Board.
Thgs, the scores obtained come from a
self-selected group. This situation 1is
also true for the norms themselves., The
norms for a qulege Board achievement
test are based upon performance of
college-bound students who took that spe-

cifiec test.

Only incomplete data were available for

some of the students in the sample.

For certain variables studied appropriate
norms were not available for comparison

purposes,
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9.

10.

1.

There was considerable restriction of
range in most of the variables investig-

ated.

The scales used to assess occupational
status and the academic difficqlty or
prestige of the <colleges attended are
somewhat out of date. John L. Holland
(personal communication), however, 'felt
that these fwo scales were the Dbest

available for use today.

The part of this investigation dealing
with sex differences in mathematies and
science are limited in their generalizab-
ility by ¢the fact that we are dealing
with a gifted sample. Most of the con-
cern about the lack of participation of
females in mathematics and related areas
expressed by Ernest (1976) and others,
however, has been about intellectﬁally
able girls, rather than those of average

or below average intellectual ability.
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1.6 SUMMARY

Especially between 1921 (Terman, 1925) and
1960 (Oden, 1968), Qork was conducted with highly
intellectually able children and adults to discpvf
er behavioral, cognitive, and personality conco-
mitants of high IQ scores. More recently, Julian.
Stanley and his group at Johns Hopkins Universi-
ty's Study of Mathematically Precocious Youth
(SMPY) have attempted to identify and understand
mathematically gifted preadolescents, while syn-
thésizing many of the early insights and results
iﬁto a pioneering educational research and devel-
opment program that provides strong' educational

facilitation to the students identified.

The early work on the concomitants of high IQ
scores, however, is in need of updating. Fur-
thermore, a program such as SMPY needs to be
evaluated. The follow-up at high school gradua-
tion of the students in the SMPY program caters to
these needs and is the focus of this study. The
statistical analyses of the results of the foi-
low-up rendered it possible to answer questions
pertain;ng to the development of intellectually
talented students in high school, sex differences
in mathematics and science, the use of accelera-

tion, and the effectiveness of SMPY. The findings
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can have important implications for professionals
who counsel and facilitate the gifted, as well as

for parents and teachers.



CHAPTER 2

REVIEW OF RELATED RESEARCH

The focus of this literature review will be
on 6 main topies: a historical perspective to
precocity, definitions of intelligencé. studies of
gifted children, the Study of Mathematically Pre-
cocious Youth (SMPY), acceleration, and sex dif-

ferences,

The present study concerns the characteris-~
ties of gifted children. It was thus necessary to
show the origins of precocity and how the various
stereotypes of gifted children evolved out of
them. Then, to better understand what is meant by
' intelligence, a review of the curren£ state of
knowledge is provided. This led into a review of
the major'studies characterizing individuals who
are highly intelligent and how these studies' re-
sults were in contradiction to the popular beliefs

regarding gifted persons. These works are;, how-
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ever, approximately 50 years old. Updating the
characterispics of gifted individuals is needed.
The present study attempts to provide this 'by
utilizing the current research advances being con-
ducted . by SMPY. 1In order for the reader to under-
stand SMPY and the uniqueness of the students it
identified, a comprehensive review of the ratidn-

ale behind SMPY and its results is provided.

Many of the techniques utilized by SMPY ¢to
help educationally gifted children are accelera-
tive in nature. A controversy spénning decades
revolves around the use of acceleration. Some as-
pects of this controversy are optlined as well as
some pro's and con's of acceleration, Its use

will be evaluated in the present investigation.

Finally, certain aspects on the 1literature
concerning sex differences in aptitudes and ach-
ievement are provided. Sex differences have been
noted by SMPY (Benbow and Stanley, 1980b). Their

development will be investigated in this work.

2.1 PRECOCITY-A HISTORICAL PERSPECTIVE

In 3 study dealing with intellectually talen-
ted students it would be useful to define what is

meant by intellectual talent or precocity. The
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Oxford English Dictionary defines "“precocity" as

"early maturity, premature development" (Stanley,
1974). Thug, an intellectually precocious student
is one who shows early maturity in his/her intel-
lectual abilities; Another way of phrasing it
would be to say that the precocious youth resem-
bles older students in their way of thinking cog-

nitively (Robinson, 1981).

"Genius" is a concept closely related to or
often thought‘to be equivalent to precocity. Al-~
bert (1980) described genius in the following

manner:

"Historically; 'genius' has designated persons
and/or styles of thinking and performances that
clearly break with the past; alter radically the
customary means of attack on problems in art,
philosophy, polities, science, and welfare; or
repre;ent the essence of high performance in these
areas. Two key experiential manifestations of

genius are (1) the rare but radical disruption of

preceding manners, attitudes, customs, or cogni-
tive habits; and (2) the performance of complex
tasks in manners and styles very rarely observ-
ed....[AJdult-level artistic and scientific works
that are extremely precocious are also taken as

manifestations...(p. T730). Albert further noted
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“that such persons have been viewed with suspicion

and ambivalence.

The stigma associated with being precocious
or gifted can be characterized by the v"sour
grapes" attitude that gifted individuals must be
miserable and isolated people or by the expreésion
"early ripe, early rot", These stereotypes have

persisted up to present times.

Another definition of talent is an individu-
al's unique pattern of potentiéls for learning to
perform various types of activities important in
our culéure. In order to be gifted, the person
must develop his /or her talent (Flanagan et al.,

1962).

Giftedness has been in the past and is also
currently viewed in terms of scores on intelli-
gence tests. A student scoring highly on an IQ
test or some other cognitive ability test is view-
ed as being gifted. Publie Law 95-561, howéver.
describes five different categories of ability:
(1) infellecutal. (2) academie, (3) creative, (U4)
leadership, and (5) artistiec. This view, perpe-
trated from the time of the widely cited Marland
Report (1972), has little support from research or

any theory of human abilities (Feldhusen, 1981).
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Feldhusen (1981) suggests instead the following
categories: intellectual, artistic, social, and

motor.

2.2 INTELLIGENCE DEFINED

Although precocity aﬁd intelligence have in-
terested writefs throughout the centuries (Stan-
ley, 1974), empirical work was not begun. until
over a century ago, when Francis Galton began his
studies in human heredity and individual differ-
ences. For several cogent reasons Galton's Hered-

itary Genius (1869) is a landmark. Foremost is.

the fact that Galton successfully used statistical
concepts to study differences between related and
unrelated individuals. Secondly, precocity was
viewed as an observable and measurable human at-
tribute, not as an act of God. Thus, Galton clar-
ified the concept of genius or intelligence and
rendered it amenable to empirical investigation.
Finally, the methodology he employed and pioneered

Galton contributed greatly to psychometrics

In the course of Galton's investigations of
individual differences he realized the need for
reliable and valid measurements of human charac-
teristics. With regard to intelligence, Galton

(1883) believed that tests of sensory discrimina-
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tion would be the .optimal indicators. Thus, to
test for 1individual differences in intelligence,
Galton designed tests such as the Galton bar for
visual discrimination of length, the Galton whist-

le for determining the'highest audible pitch, and |
a graduated series of weights to measure kipesthe-

tic discrimination.

James McKeen Cattell adhered to Galton's
philosophy and designed his own tests, which meas-
ured such traits as muscular strength, speed of
movement, sensitivity to pain, keeness of vision
‘and hearing, weight discrimination, reaction time,
and memory. He named them "mental.test" (Cattell,

1890).

Evaluation of these early "mental" tests,
however, led to disparate results. The individu-
al's performance on one test did not correspond to
his performance on another test (Sharp, 1898-1899;
Wissler, 1901) and exhibited little or no rela-
tionship to independent estimates of intellectual
abiliﬁy (Bolton, 1891-1892: Gilbert, 1894) or ac-
ademic grades (Wissler, 1901). Thus, Galton and
Cattell did not begin mental testing in its modern

form.
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Not until 15 years later, when Binet and Si-
mon (1905a, b, ¢) introduced their mental ability
tests, did the measurement of intelligence and the
philosophy behind it begin to resemble that of
present-day technology. Their scales differed
radically from the simple sensory measures of Gal-
ton and Cattell. They measured a variety of ab-
stract abilities such as reasoning, Jjudgment,
comprehension, memory, and vocabulary knowledge.
The purpose of the test was to detect which chil-
dren entering French schools had the mental abil-
ity to succeed there. Three years later (Binet &
Simon, 1908) this scale had been revised and all
of the tests grouped empirically into age levelé.
The obtained intelligence score was expressed as a
mental-age level. The third revision of the
scale, which appeared in 1911 (Binet, 1911), the
year when Binet died, appeared with virtually no
fundamental changes. Between 1910 and 1911 Henry
Goddard adapted the Binet-Simon scale for use with
English speaking persons and tested thousands of
them in the United States (Goddard, 1910a, b:

1911).

In 1916 Terman revised the Binet-Simon scale
and attempted to provide standards of intellectual
performance for American-born children from 3 *%to

16 years of age (Terman, 1916), The tests were
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again arranged in order of difficulty by age lev=-
els. Stern had introduced the mental quotient in
f912. computed by dividing the mental age by the
chronological age (see Goodenough, 1949). Terman
revised this in 1916 by multiplying the mental
quotient by 100 to remove the decimal point, and
called it the intelligence quotient (IQ). His
test, originally named the Stanford Revision of
the Binet-Simon scale, has become through its var-
ious revisions one of the two current standards of
measuring intelligence. The other is the set of

scales introduced by Wechsler (1939).

At almost the same time that Binet and Simon
introduced their radically new concept of mental
testing and thus of intelligence, Spearman (1904)
published his theory of mental ability or intell-
igence. He proposed a general intellective fac-
tor, g, which he believed to be independent of the
many special abilities a person may have. Al-
though his theory was too simple and provoked much
controvergy. it did lead to the search for compon-
ents of intelligence to supplement the global IQ
(Stanley, 1974). For example, Thurstone (1938)
postulated that there is a set of primary mental
abilities, such aS spatial, numerical, and verbal
relations. Thorndike (1926) saw as many different

types of intelligence as there are different types
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of tasks. Horn and Cattell (1966) split Spear-
man'!s g into two components-- gf. which stands for
fluia ability and represents the basic biological
capacity of the individual, and gc, whieh stands
for crystallized ability, represents the type of
ability affected by acculturation, and is what is
measured by most standardized tests of intelli-

gence (Brody & Brody, 1976).

Vernon (1961) postulated an hierarchial
structure of intellectual abilities as generated
. by 8successive factor analyses--~specifiec factors
are clusters of minor group f;ctors, which become
part of majdr group factors (v:ed and k:m), which
finally grouﬁ'into g Guilford's (1967) struc-
ture-of-intellect theory, however, claims that in-
telligence must be viewed in terms of 120 distinct
intellectual aptitudes, each representing an in-
dependent factor. So far, the existence of all

the hypothesized factors has not been verified.

Sternberg (1979; 1980) proposed an alterna-
tive to the factor theories of intelligence, which
he called a componential theory of intelligence.
Components of intelligence can be subdivided by
function and ’‘generalizability. There are five
different function components: metacomponents,

performance components, acquisition components,
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retention components, and transfer components. On
the basis of generalizabiltiy there are three dif-
ferent levels of components: general, class, and
specific components. Sternberg (1980) cléims that
the componential theory provides a compiementary
perspective on the‘various differential theories
generated from factor analytic studies. Carroll
(1980) provides a useful critique of Sternberg's

theory.

2.3 THE HIGHLY INTELLIGENT

Althoﬁgh Galton was the first person to study
"genius"..empirically. Terman was the first person
to systematically do research in that field. In
1906 Terman published his doctoral dissertation
under the title "Genius and Stupidity: A Study of
3ome Intellectual Processes of Seven 'Bright' and
Seven 'Sfupid' Boys." This study led him to con-
‘eclude "that the field was a promising one for ex-
perimental investigation" (Terman, 1925). Fur-
thermore, he later conceded that the advances made
by Binet énd Simon affer his initial study made
the field even more amenable to scientifiec inves-

tigation (Terman, 1925, p. 1).
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Five years after his first (i.e., 1916) revi-
sion of the Binet-Simon scale appeared.‘ Terman
launched his monumeﬁtal study entitled "Genetic
Studies of Genius." He planned to identify excep-
tionally bright children early and then to study
them throughout their life to see whether or not
the popular stereotypes associated with the gifted
were true. Terman's instrument of choice for mea-
suring intelligence was his Stanford'Revisioﬁ of
the Binet-Simon Scale. A high IQ score was con-

sidered by him to be the standard for giftedness.

The search for subjects for the Terman study
was limited chiefly to the larger and medium-sized
urban areas of California. The sample consisted
of 1528 children (857 boys and 671 girls). The
chiidren below high school age, who comprised 70
percent of the sample, had to have attained an IQ
of at least 140. Their mean was 151. High school
age children were given the Terman Group Test of
Mental Ability because of the lack of ceiling in
the 1916 Stanford Revision. The standard for se-
lection was a score in the top percentile of the
general school population. Some siblings of the
students identified were later added to the study.
The average age of the subjects when they were id-
entified was 11. The ages ranged from 3 to 19

(Oden, 1968). An especially interesting finding
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when selecting the students for the study was that
"nomination as youngest yielded more fqualifying]l
subjeects who would otherwise have been missed than

any other kind of nomination, 19.7 per cent of the

(]

total nomination group....In other words, if on

would identify the brightest child in a class of

records in the class register than to ask the tea-

cher's opinion" (Terman, 1925, pp.32-33).

The findings from this longitudinal study of
1528 children have been reported in the five vol-

umes of Genetic Studies of Genius (Burks, Jensen,

& Terman, 1947; Cox,'1926: Oden & Terman, 1947;
19593 Terman, 1925) and several more recent pub-
lications (Oden, 1968; Sears, 1977; Sears &
Barbee, 1977) Although this life-time longitudinal
study is not yet complete (its participants were
born, on the average, around 1911), the findings

so far will be summarized briefly.

The purpose of the study was to discover the
physical, mental, and personality ¢traits that
characterize gifted children and ascertain what
sorts of adult gifted children become. In the

first. volume of Genetic Studies of Genius the

first purpose was answered (Terman, 1925). Terman

found that, 1in general, intellectually superior
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children were also superior in 'physique, health,
social adjustment, and moral atﬁitudes and vastly
superior in the mastery of school subjects, Fur-
thermore, the typical gifted c¢hild appeared ¢to
have many and varied interests, with an interest
maturity level two or three years beyond his or
her chronological age, and appeared to come from
families of rather high social and economic stat-
us, The children were not one-sided in their ab-
ilities. Finally, a wide range of variability was
found within this gifted group. Gifted children
did not fall into a single pattern but into a var-

iety of patterns (Terman & Oden, 1959).

With regard to the second purpose of Terman's
study, it was found that the intellectually super-
ior children become supcrior adults (Oden, 1968).v
They maintain their intellectualv ability and
health, have a lower death rate, and suffer from
few serious mental illnesses and personality pro-
blems. Crime was virtually non-existent in the
group. In educational and vocational achievement
the group ranked substantially better than the
general populatioh. Approximately 87 percent of
the men were professionals or semi-professionals.
Furthermore, the 1list which covers the group's
various achiévements and honors is extensive,

Among the women 42 percent were employed full-
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time, with teaching being the most frequent
occupation. The majority of the women were active
in the promotion of community welfare and civic
affairs, as was true of the men. In conclusion,
Oden (1968) states that "...there can be no doubt
that for the overwhelming majority of subjects the
promise of youth has been more than fulfilled.
The Terman study has shown that the great majority
of gifted children do indeed live up to their ab-

ilities"™ (p. 51).

At approximately the same time that Terman
began his longitudinal study, Hollingworth started
working with gifted children also but on a much
smaller scale, Hollingworth studied and facilita-
ted individual sfudents who on the 1916 Stanford
Revision obtained an IQ of at least 180. Twelve
cases were brought to her attention and presented
(Hollingworth, 1942) in a book compiled by her
husband after her untimely death. As Terman had
found, these students came from above-average home
environments. The parents, who had the child when
they were fairly old, were for the most part well
educated and engaged in prestigious occupations.
Several relatives had been eminent,. These stu-
dents were precocious not only mentally but also
physically and behaviorally. Above average 1in

size, they talked and read early. The scholastic
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achievements of Hollingworth's students were also
quite advanced, rel;tive to their chronological
age. The usual mode for dealing with this preco-
city was to accelerate the students by several
years in grade  placement or to group them with
quite bright children their own age. Early signs

of creativity in these children were noted.

With regard to social adjustment, Holling-
worth found that her abové-180-IQ children tended
to have problems. Terman indicated that he may
héve discovered this in this top range, also. Be-
cause of the social adjustment problem, Holling-
worth recommended that, for such students, schools
designed specifiﬁally to help their personality
growth and development and enrich their academic
program be created. Hollingworth found that early
recognition and appreciation of the child's talent
were beneficial and helpful, especially with re-
gard to social adjustment,. In her book, Holling-
worth concluded that probably the optimal IQ range
for normal social development but with the advan-
tage of superior intelligence was 130 to 150. It
must be noted, however, that the children studied
by Hollingworth were discovered by her on the
basis of referral. It is not clear how that may

have affected her findings. Gallagher (1975)

found a wide range in the social and emotional de-
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velopment of gifted children, for example. Un-
fortunately, after Hollingworth's 1942 book virtu-

ally nothing more has been done with her work.

When Terman died in 1956, most of the system-
atic concern for the intellectually talented died
with him (Stanley, 1974). Three major factors a-
bout that time hastened the demise. One was the
fear generated when Russia 1launched its first
sputnik. This resulted ig designs for special
curricula in science and mathematics at the secon-
dary school 1level. These new curricula were de-
signed for class consumption and thus were not ap-
pfopriate for the exceptibnally gifted, but in-

stead for the above average student.

A second influence was the 1954 Supreme Court
ruling that led to the current stress on compensa-
tory education of culturally disadvantaged minor-
ity groups. Moreover, various influences, some
being derived from the above concern, have pro-
. ducéd a wave of egalitarianism ¢that brands as
elitist most special provisions for the gifted,
that eliminates or dilutes most special schools
and curricula for them, and that attacks mental
testing itself and urges a return to pre-Binet

subjectivism,
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The third major factor involved in the demise
of the concern for the gifted was that Terman‘did
not produce disciples to continue his work (Stan-
ley, 1974). The decline in concern for the gifted
in the 1960's is evident in the contrasting number
of professional publications on that subject at
the beginning and end of the decade (Tannenbaum,

1979) .

The 1970's, however, showed a renewed inter-
est in the gifted. "While as late as 1973 fewer
than U4 percent of the nation's gifted children
were receiving satisfactory attention at school,
and most of the fortunate ones were concentrated
in ten states, by 1977 every state in the union
demonstrated at least some interest in the ablest"
(Tannenbaum, 1979, p. 22). The recent thrust in
activity for the gifted, however, has been ﬁostly
programmatic and promotional, with little emphasis

given to research (Tannenbaum, 1979).

2.3.1 Study Of Mathematically Precocious Youth

The Study of Mathematically Precocious Youth
(SMPY), which was founded by Julian C. Stanley
with the help of his associates Lynn H. Fox and
Daniel P, Keating in September of 1971, is an ex-

ception to the current programmatic and promotion-
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al trend in the field of gifted children. It is
modeled after the great Terman study but with cer-
tain differences. It is research-oriented and
studies mathematically precocious students on a
longitudinal basis. Furthermore, SMPY tries ¢to
understand (cognitively and affectively) each
mathematically precocious adolescent, so it can
facilitate ¢the students educationally (Stanley,
1977). The philosophy behind SMPY can be suc-
cinctly stated in pseudo~-chemical fashion--

MT:D, P MT stands for mathematical talent. The

43
four D's are Discovery, Description, Development,
and Dissemination., The three P's, which implement
D4, are Principles, Practices, and Progranms.
Clearly, the above 1illustrates that discovery,
description, and development lead to the ultimate

goal of SMPY, research and the dissemination of

its findings.

SMPY identified mathematically talented stu-
dents through its six separate talent searches
(George & Solano, 1976). These were conducted in
March 1972, January~February 1973, January 1974,
December 1976, January 1978, and January 1979. 1In
the first three searches 7th and 8th-graders, as
well as a few accelerated 9th and 10th graders,
were eligible, while for the last threé only T7th

graders or accelerated students of 7th grade age



REVIEW OF RELATED RESEARCH Page 58

were eligible. In additioq, in the 1976, 1978,
and 1979 searches the students had also to be in
the upper 3 percent in. mathematical ability a;
judged by a standardized in-grade achievement
test, in 1972 in the upper 5 percent, and in 1973
and 1974 in the upper 2 percent. Thus, both fe-
male and male talent search participants were se=-
lected by equal criteria for high mathematical ab-
ility before entering. Girls comprised 43 percent

of the participants in these searches.

In each talent search the students took one
or more parts of the College Board's Scholastic
Aptitude Test (SAT), i.e., the mathematics (SAT-M)
sections every time, the verbal (SAT-V) sections
.except in 1972 and 1974, and fhe newly introduced
Test of Standard Written English (TSWE) in 1978
and 1979. The SAT is designed for able 11th and
12th-graders; on the average, these students are
four to five years older than the students in the
talent searches, The test is particularily de-
signed to measure mathematical and verbal reason-

ing ability (Angoff, 1971).

Results from the six talent searches are
shown in Appedix C (Benbow & Stanley, 1980b). Most
students scored rather high on both SAT-M and

SAT-V. On SAT-V the boys and girls performed e-
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qually well, except for accelerated 8th-graders in
1976, where the 12 such hoys performed better (p <
.05). The overall performance of T7th grade stu-
dents on SAT-V was at or above the average for a
national sample of high school students, whose
mean score is 368 (ATP, 1979), or at about the
30th percentile of college-bound seniors. The
8th~graders, regular or accelerated, scored at a-

bout the 50th percentile of college-~bound seniors,

On the SAT-M, however, a large sex difference
favoring boys occurred in every talent search.
The smallest mean difference was 32 points 1in
1979. The largest mean difference (excluding the
22 accelerated 8th-graders in 1976) was 70 points,
in 1972. Benbow and Stanley (1980b) discuss this
point further. Although a consistent sex differ-
ence was found on SAT-M, it can still be concluded
that the SMPY students of both sexes were gquite
able mathematically. The‘7th grade girls scored
at about the 40 percentilé of college~bound senior
females on SAT-M and the 8th grade girls at about
the 60th percentile. The T7th grade boys scored at
about the 36th percentile of college-bound senior
males on SAT-M and the 8th grade boys at about the
60th percentile., 1In conclusion, we can state that
SMPY has identified a group of mathematically pre-

cocious students. Furthermore, .mathematically



REVIEW OF RELATED RESEARCH Page 60

preqocious students also tend to be highly able
verbally. The verbal ability is somewhat lower
than the mathematical ability of this group, as

expected from regression to the mean.

The above discussion can be said to describe
SMPY's discovery phase and part of its description
phase. The description phase is when SMPY charac-
terizes 1its talent search participantsf back-
grounds and attitudes (Benbow & Stanley, 1980a,
19812a) and when it tries to test its students fur-
ther on other cognitive and affective measures.
Specifically, SMPY brings back for furthér testing
those students who score extremely well in the
talent searches,- In 1976, for example, . SMPY
brought back the top third of its talent search
participants for a day of further testing (Cohn,
1977), followed by another day of more testing for
the top 97 males (Cohn, 1980). In 1978 it brought
back approximately the top 10 percent (Benbow.'
1978). The cognitive tests employed assess spe-
cifiec cognitive abilities, such as mechanical
comprehension, abstraect reasoning, and spatial
relations. The students' science and mathematics
knowledge 1is also determined. By use of the Al-

port, Vernon, and Lindzey Study of Values, the

Holland Occupational Checklist, and the Strong-

Campbell Interest Inventory, values and interests




REVIEW OF RELATED RESEARCH Page 61

are evaluated.

bohn (1977, 1980) and Benbow (1978) found
that the matheﬁaticaily precocious students are
also advanced in their specific abilities and in
their knowledge of scieﬁce and mathematics.
Weiss. Haier, and Keating (1974) and Haler and
Denham (1976) concluded that students of excep-
tional mathematical ability are more interperson-
ally effective and socially mature than their
non-gifted peers and thus are more likely to face
successfully the social and emotional challenées
presented by their unique talents. Furthermore,
they were found to be solid, competent individuals
who seem to be handling their extraordinary tal-
ents in a commendable fashion. These conclusions
were based on the testing resuits obtained from

the California Psychological Inveuvory, the Eys-

enck Personality Inventory, the Study of Values,

Holland's Vocational Preference Inventory, and the

Adjective Checklist. With regard to the mathemat-

ically precocious students' values and career in-
terests, it was found that the students had a high
theoretical but low religious orientation and pre-
femeé investigative careers (Cohn, 1980; Fox &

Denham, 1974; Haier & Denham, 1976).
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The SM?Y students tend to come from larger
than average families with well-educated parents
of high occupational status (Benbow & Stanley,
1980a; Keating, 1974). Thé parents tend to have
professiohal careers. Student SAT scores did re-~
late to the parents' educational level and fa-~
thers' occupational status (Benbow & Stanley,
1980a) but not to the number of siblings in the
famil§ nor the sibling position (Benbow & Stanley,

1980a; Keating, 1974).

The SMPY- students' educational attitudes,
experiences, interests, and values were remarkably
homogeneous in spite of the wide range in SAT'
scores. In most affective respects a Tth-grader
with an SAT-M score of 700 differed little from
one with a score of 500. Most pérticipants exhib-~
it a strong 1liking for and do well in school,
mathematies, and. science. They perceive science
as important fof their future careers. Slight
differences were seen between the SMPY girls and
boys in their 1liking for mathematics, chemistry,
and physics (Benbow & Stanley, 1981a). Keating
(197&) found that even though the talent search
participants had an overall 1liking for school,
there was a trend in which the students with the
highest aptitude liked it less than studénts with

less high aptitude.
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Through the further testing of the students'
specific cognitive abilities, knowledge of gcience
and mathematics, and their attitudes, values, and
interests, and by assessing each student's
background, every student can be carefully char-
acterized. This leads.to the prime focus of SMPY,
the development phase,. During this phase the
youths who were found and studied are continually
helped, facilitated, and encouraged. Each is of-
fered a smorgasbord of educationally accelerative
opportunities (Benbow. 1979; Fox, 1974b; Stan-
ley, 1978) from which to choose whatever combina-
tion, 1including nothing, that best suits the
individual. Some of the options are: skipping
grades, graduating a year early from high school,
entering a course a year or more.early, completing
‘two or more years of a subject in one year, tutor-
ing following the Diagnostic Testing followed by
Prescriptive Instructions approach (Stanley,
1978b: 1979), taking regular college courses on a
part-time basis while still enrolled in a secon-
dary school (Benbow & George, 1979 Solano &
George, 1976), credit through examination--mostly
APP examinations (Benbow & Stanley, 1978), and

earning the master's degree concurrently with the

baéhelor's.
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Another educationally accelerative opportun-
ity offered by SMPY is its fast-paced mathematics
classes, wWhere several years of mathematies are
completed in one year (Fox, 1974a; George & Den=-
hém, 1976: Mezynski & ﬁartkovich, 19813 Mezyhski
& Stanley, 1980). A special class was even formed
to cater to the special social needs of girls
(Fox, 1976). The special fast-paced approach was
recently adapted to the study of chemistry and

physics (Mezynski, McCoart, & Stanley, 1981).

2.4 ACCELERATION

SMPY's educational facilitation of the stu-
dents 1t identifies relies heavily on accelera-
tion. Much concern has been agdiis currently be-
ing expressed about the presvmed dangers of
acceleration, especially with respect to social
and emotional development. This myth associated
with acceleration persists despite the strong re-
search base that supports its use (Gallagher,
1975). This has led to one of the most unfortun-‘
ate dichotomies in the field of education--the en-
richment versus aceéleration conflict (George,
Cohn, & Stanley, 1979). The single experimental
study that has compared enrichment and accelera-

tion found that a combination of the two provided
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the best educational benefit for the gifted

(Goldberg, Passow, Camm, & Neill, 1966).

Some of the fundamental reasons for an age-
graded educational system will be outlined below.
The most frequently proposed is that advancing
students according to their demonstrated mastery
of subject areas fails to take into account the
level of their social competencies and their emo-
tional strengths ard weaknesses (Hildreth, 1966}
Hollingworth, 1929). Social and emotional maturi-
ty are thought to correspond rather specifically
to chronological age (Gold, 1965; Rothman & Le~
vine, 1963). It is argued that intellectual and
academic accomplishments indicate very 1little a-
bout social aﬁd emotional development and that to
accelerate a student on the basis of progress in
one domain may jeopardize healthy nrogress in the
other areas (Congdon, 1979). Another objection is
that skipping grades produces gaps in knowledge
(Hildreth, 1966). Moreovef. it is believed that
valuable non-academic experiences will be elimin-
ated through the use of acceleration (Rothman &

Levine, 1963).

Robinson (1981) outlined the rationale for
acceleration. It is based on the following three

premises: (1) "Learning is a sequential, develop-



REVIEW OF RELATED RESEARCH Page 66

mental process" (p. 2). (2) "Effective teaching
must involve a sensitive assessment of the indi-
vidual's status in the learning process and the
presentation of problems that slightly exceed the
level already mastered" (p. 2). (3) "There are
very substantial differences in learning status
among individuals of any given age" (p. 2). 1In
essence, acceleration means placement according to
competence. Although this is not widely accepted
in education, it is in many fields such as music,

the arts, and sports.

Although aecceleration has received only mini-
mal acceptanpe‘among educational practitioners, it
has achieved maximal support from the results of
experimental and quasi-experimental studies. Ter-
man and Oden (1947) recommended that students with
an IQ greater than 135 be at least accelerated by
one year, This was based on their longitudinal
findings. Furthermore, they showed that thé risk
of maladjustment resulting from acceleration 1is
much less than commonly believed and the disadvan-~
tages of acceleration mentioned by the Terman
gifted group were usually temporary. In contrast,
Terman and Oden (1947) pointed out the danger of
not accelerating a child. Lack of acceleration
resulted in a considerable proportion of the Ter-

man group's languishing in idleness through the
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elementary grades and high school and thus failing
to develop the ambition or work hahits necessary

to make them successful in college.

Sidney Pressey (1999) élso found only advan-
tages in the acceleration of the rate of complet-
ing the undergraduate degree., The accelerated
students in college were found to have better aca-
demic accomplishments, and have participated in
more extra-curricular activitieg. They were also
found to have superior all-around development domw
pared to students completing their degrees in nor-

mal or longer than normal time.

The Fund for the Advancement of Education
(1957) concluded that the results from experiments
in allowing bright students to enter college early
were impressive at.éll 12 colleges where 1t was
tested. Again concern was expressed about the
dangers of not allowing bright students to accel~
erate~~the ambition and creativity needed for col-~
lege wofk might be "educated" out of the bright

student unless he is not accelerated.

Hobson (1963) concluded that the "scholastic
superiority in elementary school of underage
children, originally admitted to school on the
basis of physical and psychological examinations,

is continued and somewhat increased through high
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school™ (p. 168). Furthermore, the underage stu-
dents participated in a higher number of extracur-
ricular activities in a variety of areas and won
more awards and honors in high school than regular
students. Hobson (1963) comncluded that early ad-
mission to school is an excellent way to provide
for‘individual differences in intellectual abil-

ity.

" Robinson (1981) reviewed over 200 articles
that examined the experiences of accelerated stu-
dents. His conclusion was that "[nlot one of
these studies lends credence to the notion that
such practices lead to major Qifficulties for the
students involved. It 1s, indeed, much easier
from the available evidence to make the case that
students who are allowed to move ahead according
to their competencies are benefited 1in their
social and emotional development than it 1is ¢to

make the case that they are harmed" (p. 5).

In his review of the literature on the en-
richment versus acceleration controversy, Daurio
reached the following conclusions: (1) academic
enrichment may be worthwhile for all students, and
not specifically for the gifted; (2) results have
not been found to show that enrichment is superior

to acceleration: (3) much of the resistance to-
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wards acceleration is based on preconceived no-
tions and irrational grounds, rather than on exam-
inations of the research evidence; (4) accelerat-
ed students are shown to perform at least as well
as if not better than non-accelerated students on
.both academic and nonacademic measures; .and (5)
acceleration appears to be the more feasible meth-

od for meeting the needs of gifted students.

Other reviewers who have examined this issue
have come to the same conclusions as Robinson
(1981) and Daurio (1979) (e.g., Gallagher, 1975;
Newland, 1976). Thus, as Keating (1979) conclud-
ed, "as for the socio-~-emotional concerns, i; seems
time to abandon them unless and until some solid
reliable evidence is forthcoming that indicates
real dangers in well-run programns"™ (p. 218).
With regard to the concern that grade skipping can
cause gaps in knowledge, there is no evidence to
support the position that gifted students who do
skip grades are afflicted with substantial lacunae
in their knowledge base (Keating, 1976; Stanley,

Keating, & Fox, 1974).

In summary, the use of acceleration in provi-
ding for the special needs of the gifted 1is

well—-founded.
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2.5 SEX DIFFERENCES IN MATHEMATICS

Huge sex differences have been reported in
mathematical aptitude and achievement (e.g., Ben-
bow & Stanley, 1980b; 1981b; Fennema, 1974;
Fox, 1976; Fox, Brody, & Tobin, 1980; Fox &
Cohn, 1980; NAEP, 1975). In Jjunior high school,
this sex difference becomes quite obvious; girls
excel in computation, while bo&s excel on tasks
requiring mathematical reasoning ability (Benbow &

Stanley, 1980b; Fennema, 1974; NAEP, 1975).

Although the sex difference 1in mathematical
reasdning ability favoring boys is large, the sex
difference in mathematics achievement, also favor-
ing boys, is even 1larger (Fox, Tobin, & Brody,
1979). There 1is considerable evidence that fe-
males and males do not study mathematics at the
same rate or to the same extent (Ernest, 1976:
Fennema & Sherman, 1977; Fox, 1977: Sells, 1980;

Sherman & Fennema, 1977).

The SMPY findings with respect to the sex
difference in mathematical aptitude was discussed
above (or see Benbow & Stanley, 1980b; Fox,
1976). The 1longitudinal findings from Project

Talent and NLS 1972 will be presented next.
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Project Talent was launched in 1960. 1In the
initial phasé of Project Talent, a comprehensive
battéry of tests was administered to over 40,000
high school students in grades 9 through 12, They
were considered to be a representative 5 percent
sample of all high school Students in the United
States that year, The test battery consisted of
numerous aptitude and achievement tests and three
questionnaires concerning background information
about the student, his occupational interests, and
his personality. The results from this testing
were analyzed in terms of 109 variables (6l cogﬁi-

tive and 45 noncognitive) (Flanagan et al., 1962).

The design of Project Tglent provided for
follow-up of these students by means of question-
naires, one, five, ten, and twenty years after the
graduaﬁion of their high school classes. The fol-
low=-up questionﬁaires contained a common core of
items seeking information concerning education af-
ter high school, jobs,'and career plans (Flanagan
et al., 1962). Relevant findings from %the one-

year, five-year, and ten-year follow-ups will be

presented.

In the follow-up conducted just after high
school graduation the following conclusions were

derived: the amount of cognitive growth from 9th
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grade to 12th grade was substantial and important;
the two sexes showed different patterns of cogni-
tive growth, the sex with the larger gain being
also the one with the higher initial score; the
amount known in a subject in 9th grade waé a good
predictor of what would be known in 12th grade;
significant differences were shown to exist among
schools with respect to score changes for virtual-
ly all of the tests, even after ability had been
controlled for; scores on certain tests (Arith-
metic Reésoning and Memory for Words, for example)
were unaffeéted by amount of course work imn vari-
ous subjects (mathematiés, science, foreign lan-
guages); the effect of socioeconomic status (SES)
on performance in high school was found to be in-
direct (operating by affecting other factors);
the direct effects of SES had probably had its

full force before high school (Shaycoft, 1967).

From the follow-up conducted five years after
high school graduation the following two main con-
clusions were derived: students (girls or boys)
with higher academic aptitude and socioeconomic
status obtained more education, and there were
marked shifts in occupational choices (Flanagan et

al., 1971).
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The published report from the ten-year fol-
low-up concerned itself specifically with factors
in maihematics achievement and with the sex dif-
ference in mathematics (Wise, Steel, & MacDonald,
1979). The following conclusions were made:
small sex differences in mathematical ability ex-
isted in the 9th grade but by the 12th grade these
differences were large; some of this increase in
the sex difference in mathematics could be attrib-
utable to the fact that boys took more mathematics
courses; interest‘ in mathematics and mathemat-
ics~related careers could also explain part of ihe
sex difference in mathematics achievement gains;
the most significant predictor of mathematics
course~taking in high school was initial 9th grade
ability and educational aspiration; the level of
interest in mathematics-related careers was the
next most significant predictor of mathematics
participation after abilities and educational
aspiration were controlled; this was followed by
a measure of-self—confidence and the characteris-
tics of the fathers for the girls; availgbiltiy
of an accelerated science program was correlated
with mathematics achievement for girls after con-
trolling for 9th grade characteristics; and high
school mathematices achievement was found to be

significantly related to persistence in mathemat-~
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ics-related career plans.

Another relevant investigation recently init-
iated is the National Longitudinal Study of the
High School Class of 1972 (NLS). It aims to gain
insights into the educational, social, and econom-
ic factors involved in the transition from high
school through post-secondary institutions and in-
to the labor market (Malone, 1980), With regard
to mathematics and sex differences, the following
conclusions were made from the NLS 1972 data: wo-
men have lower mathematical competency; vomen
complete fewer high school mathematies courses
from a given compeﬁency level; women have a lower
rate of entry into quantitative fields'in college
for a given number of mathematices courses complet-
ed in high school; women have a lower rate of
persistence in quantitative fields; and mathemat-~
ies course~taking cannot account solely for the
sex difference in hathematieal aptitude (Malone,

Fox, Tobin, and Brody (1979) investigated two
hypotheses frequently offered to explain the sex
difference in achievement and perhaps aptitude.
The first, the masculine-identification hypothe-
8is, is based on the belief that it is necessary

for one to identify psychologically with a male in
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order to have interest and ability in mathematics.
This hypothesis has been faced with some contra- .

dictory results and was thus rejected.

Stronger evidence was found to support the
secgnd hypothesis, the social-reinforcement hypo-
thesis, which states that sex-related differences
in mathematics achievement, at least in part, are
the result of differential social conditioning and
expectations for boys and girls, "The evidence
shows that male prejudice against girls competing
in mathematics does exist and the girls believe it
exists. This peréeption of mathematics as a do-
main restricted to males may create a conflict for
mathematically able girls between academic ach-
ievement and popularity, leading to reduced course
taking in mathematics" (Fox, Tobin, & Brody, 1979,
p. 324). Furthermore, these investigators con-
cluded that "[d]ifferences in mathematics course
taking and ability seem to be less a function of
biology and identification with a masculine role
than of socialization forces (i.e., self-confi-
dence with respeect to mathematics, different car-
eer interests, and therefore different perceptions
of the usefulness of mathematices)" (Fox, Tobin, &

Bf'OdY. 19791 PP. 321‘-325).
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Fennema and Sherman (1977) proposed thgt the
sex difference in mathematical reasoning ability
is simply a function of'the fact that boys take
more mathematics courses than girls. Differential
course-~ftaking is the Vresult of socialization
forces, Recently strcng data have been presented
that contradiet this theory (Benbow & Stanley,
1980b). Benbow and Stanley (1980b) found a huge
sex difference in mathematical reasoning ability
before any differential course-taking had occurred
in their sample of 10,000 7th and 8th-graders.
Furthermore, they concluded that it "seems likely
that pufting one's faith in boy-versus-girl so-
cialization processes as the only permissible éx—
planation of the sex difference in mathematics is
premature™ (p. 1264). They favored instead "the
hypothesis that sex differences in achievement in
and attitude toward mathematics result from super-
ior male mathematical ability, which may in turn
be related to greater male ability in spatial
tasks. This male superiority is probably an ex-
pression of both endogenous and exogenous vari-
ab;és. We recognize, however, that our data are
consistent with numerous alﬁernative hypotheses™®
(p. 1264). The connection between the sex dif-
ference in spatial ability and mathematical reas-

oning ability has been Supported (e.g., Burnett,
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Lane, & Dratt, 1979; MacFarlane-Smith, 1964;

Sherman, 1967).

Considering the extensive publicity aroused
by the Benbow and Stanley (1980b) report and the
reaction towérds it, it is eclear that the issue of
why girls do not perform as well as boys in the
field of mathematics is hotly debated and far from
resolved, Much more research is needed in order
to elucidate the factors involved in this sex

difference.

In this conection, it is fruitful to point
out that a similar sex difference in favor of boys
is also found for the physical sciences (not bio—
logy) (Kelly, 1979). This finding is based on.an
international study. Sex differences held up in
every country studied, regardless of the type of
socialization and educational practices dominating

that country and the country's wealth.

2.6 SUMMARY

Some of the issues involved in the field of
education of the gifted were deliniated. Interest
in the gifted was presented in a historical per-
spective along with the various conceptions of in-

telligence and giftedness. Then various longitud-
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inal research programs involved with gifted chil-
dren {e.g., ferman's, Hollingworth's, and Stan-
ley's) were discussed. Finally, the acceleration
versus enrichment controversy and the issue of sex

differences in mathematics were presented.

Gifted children are seen as functioning men-
tally at a level several years beyond their chro-
nological age. These <c¢children have also been
shown to be above average in physical and social
development and the mastgry of school subjects.
As adults, they are highly successful, Thus, it
was seen that the popular stereotypes surrounding
gifted children are untrue. The works that asses-
sed this, however, are old.' Updating 1is needed,

which the present study attempts to provide.

The present investigation's data base evolves
out of the research being conducted by SMPY., 1Its
rationale for finding, characterizing, and devel-
'oping educationally mathematically precocious stu-
dents was discusssed. Its teechnigues, however;
need ﬁo be longitudinally evaluated. The results
from the present investigation will yield such an

evaluation.

It has been shown that the use of accelera-
tion does result in students of higher academic

calibre without harming their social development.
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Yet most persons hold adverse attitudes towards
acceleration, In the previous studies, however,
the students themselves were not asked to evaluate
their use of acceleration. This was done here and

should provide further validity for its use.

Finally, sex differences in aptitude and ach-
ievement have been widely noted by SMPY and
others. Certain explanaﬁions have been offered
for these differences. Most of them relate to
boys vs. girl socialization processes, i.e. at~
titudes and that more boys than girls take mathe-
maties courses. The validity of these hypotheses
for the SMPY population and the generai population
needs to be tested. The present investigation

Will yield pertinant results for their evaluation.



" CHAPTER 3

METHODOLOGY

3.1 SUBJECTS

The subjeets in this study consisted of stu-
dents from SMPY's first three talent searches. 1In
the first three talent searches 7th and 8th grade2
students in Maryland and Washington, D.C., were
eligible to participate if they'seored in the up-
per 5 percent (March 1972) or the upper 2 percent

(January—February3

1993 or January 1974) nation-
wide in mathematical ability on a standardized

achievement test. As part of the talent search

2) Some acceleratéd 9th and 10th-graders were
also eligible.

3) In 1973 two somewhat overlapping talent sear-
ches were conducted: one by SMPY and the other by
the Study of Verbally Gifted Youth, which was dir-
ected by Robert Hogan and Catherine Garvey
(MeGinn, 1976). Students included in this study
came from both searches, since criteria for inclu-
sion was based only on SAT scores not whiech talent
search was participated in,
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students then took the College Board's Scholastic
Aptitude Test--Mathematics (SAT-M) and also, in
1973, SAT-Verbal (Angoff, 1971). | A background
questionnaire was also completed by the partici-

pénts in the talent search.

In order to be part of this present study,
which followed up the talent search participants
at high school graduation, the student had to have
scored at least 390 on SAT-M or 370 on SAT-V dur-
ing the talent search a2s a 7th or 8th-grader. If
in 1972 the student had met the score criterion on
a test of scientific information [i.e., T5 points
or better out of 150 possible points on the.Se-
quential Test of Educational Progress (STEP) Gen-
eral Science Information Test, Series II, Levels
1A & 1B (first year of college)), he or she was
also selected for this study. The above SAT c¢ri-
teria selected students who as 7tb'or 8th~graders
scored as well as the average 11th and 12th-grader
does on SAT-V and the average 11th and 12th grade

female does on SAT-M (ATP, 1979).

A sample size of 2188 was obtained. Approx-
imaiely 60 percent of the persons to be followed
were male. (In the initial talent searches, ap;
proximately H43 percent were females.) When the

subjects were contacted (between 1976 and 1980),
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the subjects would normally have graduated from
high school and would be freshmen in collegé.
Keating (1974) found that these students tend to
come from homes where the parents had been rather

highly educated.

3.2 INSTRUMENTATION

Questionnaires. The 1initial talent search

questionnaire of the students and an eight-page
questionnaire assessing their achievements in high
school are the two main sources for the results of
this study (see Apppendixes A and B). The initial
talent search questionnaire was designed to asséss
the characteristics of the students at the time of
talent search participation. Specificaily, this
questionnaire dealp with the student's family and
educational characteristies. The follow-up ques-
tionnaire's purpose was to determine the achieve-
ment of this group in high school, particularly in
the areas of mathematics and science. Accelera-
tion, especially in terms of the use of SMPY's
smprgasbord of accelerative options, and college
attendance were also studied. Owing to the nature
of questionnaires, it is difficult to estimate the
validity and reliabilty of these two (Berdie &

Anderson, 1973).
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Scholastic Aptitude Test (SAT). The SAT was

utilized at the time of the talent search. This
is a highly reliable and valid test, which has
been the subject of continuous refinement since
its initial construétion by Carl Campbell Brigham
(Downey, 1961) in the 1920's. Technical aspects
of the test are discussed by Angoff (1971). Esti-
mates of internal-consistency and parallel-form
reliabilities approximate .90 for both the SAT-M
and SAT-V (Angoff, 1971, pp. 28~29). With regard
to validity Angoff (1971, p. 29) concludes that
"jit is apparent that the SAT provides substantial
correlation againsf grade-point criteria, and at a
variety of institutions represénting a wide irange
of ability levels among their undergraduate pop-

ulations.”

Occupational status scale. To assess *he

occupational status of the parents' occupations
the NORC (National Opinion Research Center) long
scale was utilized (Reiss, 1961). The reliability
of this scale can be judged from a correlation of
.99 between prestige scores derived in 1947 and
prestige scores derived in 1963 from public opin-
ion surveys (Hodge, Siegel, & Rossi, 1964). Al-
though it appeared to be in need of updating, John
L. Holland (personal communication) felt this was

the best scale available at present.
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Intellectualism and status scale. To deter-

mine the quality of the undergraduate institution
attended by the students in this group, the Astin
(1965) scale was used. This led to two scores,
one for intellectualism and one for status, which
are T-scores having a mean of 50 and a standard

deviation of 10,

Astin (1965, p.54) defined a U4-year college
with a high intellectualism score as having a stu-
dent body that "would be expected to be higﬂ in
academic aptitude (especially mathematical apti-
tude) and to have a high percentage of students
pursuing careers in science and planning to go on
for Ph.D. degrees®, A l-year oollege with a high
status score is defined as having a student body
that "would be expected to have a high percentage
of students from high socioeconomic backgrcunds
and who themselves aspire to careers in enterpris-~
ing fields (lawyers, business executives, poli-
ticians)."” The initially derived scores for each
college were cross-validated and the previous fin-
dings were upheld (Astin, 1965). Thus the scale
would seem highly reliable and a valid indicator
of a college's score on these factors. Since
scores were available only for U-year colleges and .
universities, and a number of the subjects attend-

ed 2-year colleges, it was decided to rate these
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colleges also by giving them an arbitrary score
that Qas approximately one standard deviation be-
low the lowest score on the scale. This turned

out to be a score of 15.

3.3 PROCEDURES

" The subjects meeting thé eriteria as speci-
fied in the "subjects" section were mailed an
eight-page follow-up questionnaire with an offer
of monetary compensation ($5.00, or in some cases
$6.00) as an incentive to return the question-
naire., The questionnaires were mailed to Students
at a time when, normally, they would have been
graduated from high school if they had notl accel-
erated their education since their participation
in the talent search. The questionnaire was
usually completed by the student while they were
freshmen' in college. Because the students were
sampled from the three talent searches held in
1972, 1973, and 1974 and they could have partici-
pated in the talent searches as either T7th or
8th-graders, the follow-up duestionnaires had ¢to
be sent out in four different waves: in December
1976 (N=214, Cohn, 1980).u 1977 (N=594), 1978
(N=881), and 1979 (499). After six weeks had

passed, the students who still had not completed
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the questionnaire were sent a reminder letter in-
eluding an additional questionnaire. Six weeks
later a postal card reminder was sent. Finally,
to increase the response rate subjects were tele-
phoned (sometimes several times and sometimes with

a $10.00 inducement).

The response rates for each wave of the fol-
low-up were 94 (Cohn, 1980), 90, 93, and 90 per-
cent, respectively, of the total sample. Omitting
persons who were unable to_ be located, the re-
sponse rates became 98 (Cohﬁ, 1980), 94, 96, and
93 bercent. respectively. Across all waves, the
overall response rate exceeded 971 percent of the
total sample of 2188 students, In the analyses,
there were 1996 students, 38 percent of whom were
females.- Because of the high response rate for
the study. it seems 1likely that the findings
derived from data analysis will be an accuréte re~
flection of the talent search participants' status

in high school.

y) The responsibility for conducting the first
wave of the follow-ups, with 214 students who had
either met the science c¢riterion or had scored
greater than 420 on SAT-M as an 8th-grader, was
Cohn's, The data collection and analysis for the
remaining three waves, with an N=1974, was the re-
sponsibility of the author.



METHODOLOGY Page 87

The status of the parents' occupations and
the quality of the colleges attended by our sample

were assessed by trained coders.

3.3.1 Data Analysis

The data were coded, keypunched, and veri-
fied, For the first and second wave of the fol-
low-ups they were entered onto the computer ﬂy
means of the SOS computer package (Shesko, 1975).
For the third and fourth waves the data were en-
tered by use of the Filgen and Qgen computer sys-
tem (Johns Hopkins University's Computing Center).
The statistical analyses, pérformed by using the
' SPSS program (Nie et al., 1975), were done separ-
ately f2r the first wave, second wave, and combin-~
ed third and fourth waves of the follow-ups.5 A-
nalyses including talent search SAT scores were

also performed separately by»grade.6

5) . The first and second wave data could not be
combined with the third and fourth waves, because

the questions on the questionnaire were slightly
different in some cas-<s.

6) This was done to reduce confounding from that
8th grade participants received higher scores on
the SAT than Tth grade participants in the talent
search.
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3.4 RESEARCH DESIGN

The design of this study is a longitudinal
follow-up of students having been identified as
gifted to various degrees, especially mathemati-
cally, and told that they are. Fufthermore, the
students received educational faecilitation to var-
ious degrees that were usually dependent upon
their 1level of ability. Identification and then
initial educational facilitation occurred for‘the
most part in the 7Tth or 8th grade (the time of the
talent search). Thus the.research design resem-
bles a type of the time series design, a gquasi-~ex-
perimental design (Campbell & Stanley, 1966). It
also somewhat resembles the regression-discontin-
uity ahalysis. The rationale is as follows: stu-
dents were observed at the time of the talent
search, when their degree of gif*edness was as-
certained; this was followed by their being in-
formed of their precocity and subsequently they
were offered educational facilitation; and then
the students were observed again at high school
graduation (and will be at later points in time)

through their completion of a questionnaire.

With regard to problems of internal validity,
history is the most definite weakness of this de-

sign (Campbell & Stanley, 1966). That is, it
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might not be the identification or the facilita-
tion that caused the shift in behavior but some
othér event instead. Another prbblem is "mort-
ality," or in this case not receiving a follow-up
questionnaire from thé students. If a large
enough percentage did not complete the question-
naire, problems of bias might arise. Since over
91 percent of the total sample of subjects return-
ed their completed questionnaires and approximate~
ly 4 percent more could not be located, this prob-

lem is minimized.

With respect ﬁo external validity; the main
problem of these types of designs 1is the'ipter-
action of being selected for the study and the
treatment. Since for this study the selection is

part of the treatment, the problem is minimal.

Participation in ¢the talent searches was
voluntary. The findings might not generalize to
‘the non-volunteers -~ i.e., to those who did not

enter the talent search.

3.5 STATISTICAL ANALYSES

Separate sets of analyses were employed for
each of the major hypotheses. All of the E-tesﬂs

were two-tailed at the .05 level and used the cus-



METHODOLOGY Page 90

tomary pooled 9ariances approach. Since the N for
all the tests were so large, effect sizes (Cohen,
1977) were also computed to test whether a signif-

icant difference was important or useful.

A set of variables wasAjudged to be able to
predict: the criterion variables accurately if a
significance level of .05 and a-medium effect size
was obtained. On the basis of past experiences,
it was expected that to achieve an R2 greater than
0.15 would be difficult due to the restriction of
range in most variables and the inherent crudenéss
of some (e.g., number of years of education does

not include quality of education directly).

As implied above, due to the large sample
Size-tﬁg statistical power of the analyses per-
formed was extremely high. Cohen (1977) recom-
mended that the statistical power value exceed or
approximate 0.80. The power of the tests employed
was at least at that lével, and‘often greater than

0.90.

Hypothesis 1. For the three sub~hypotheses,

-

E—tesﬁs were used (Glass & Stanley, 1970) to test
for significance, and then effect sizes computed.
Moreover, to test for significant differences be-
tween proportions and to calculate their associ-

ated effect sizes, the procedure outlined by Cohen
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Hypothesis 2, For sub-hypothesis 1, a t-test

was utilized. A sign test (Snedecor &- Cochran,
1980) was employed to test sub-hypotheses 2 and 5.
Sub-hypothesis 3 required no statistical test
since the predicted direction of effect did not
hold. Sub-hypothesis 4 was tested by utilizing
the procedure of Cohen (1977) to test for differ-
ences between proportions. Finally, effect sizes

were calculated for each analysis.

Hypothesis 3. The only source with which to

compare the SMPY group's degree of accelerafion
showed that in 1978 about 3 percent of college
freshmen entered college a year early (Astin,
1978). In order to support hypothesis 3, a sub-
stantially higher percentage of SMPY students had
to have entered college early. The significance
of the difference between the proportions was as-
sessed by use of the procedure outlined by Cohen

(1977).

Hypothesis 4. A stepwise multiple regression
analysis was utilized (Kerlinger & Pedhazur,
1973). The associated effect size was also cal-

culated.



METHODNLOGY Page 92

Hypothesis 5. For the three sub-hypotheses,

t-tests were employed and effect sizes were com-

puted.

ﬂzpothesls 6. Again there was a lack of

suitable norms to compare the SMPY group with.

The Charles Kettering Foundation (1980), however,

did report that 51 percent of high school students

aspire to 8 pbachelor degree or higher. Im order

to support this hypothesis, a substantially larger

fraction of SRKPY students had to have held these

educatloﬂil aapirations. The difference in pro-

Cohen's p'occduro.

"zzozbos!s 1. For the two sub-hypotheses

Cohen's procedure to test for significant differ-

snces between proportions was utilized.

!122&331£3‘2° Sub-hypotheses 2 was tested by

use of @ giserimsinant analysis (Lindeman, Merenda,

a Gold, 1980). Sub-hypotheses 3 and U4 were tested

by otilizing canonical correlation (Lindeman
*

Meronda, & Gold, 1980). Sub-hypothesis 1 was

tested DY employing Cohen's procedure for testing

for slgnif!cant differences between proportions
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A Liuert scale was utilized to

Hypothesis 9.

measure the effect of goeeleration on social and

emotional development 8P expressed by the stu-

dents. If the di,,f,,-wution of responses showed

significant skewness and yurtosis in the direction

of positive effects. the pull hypothesis for sub-

hypothesis 1 would be rejected. Sub-hypothesis 2

was tested by use of 8 t~test and computation of

an effect size.

10. sub-hypotheses 1 and 2 were

——

Hypothesis

investigated by t-tests and effect sizes.

Hypothesis 11. For most of the sub-hypo-

theses t-tests and effect s8izes were computed. In

addition, analysis of covariance (ANCOVA) (Myers,

1972) was employed to test certain of the sub-

hypotheses in order tO control for and discern the

effects of ability on certain of the variables.

Sub~hypotheses 4y and 5 were tested by use of

a sign test and a chi-square procedure. For sub-

hypotheses 3 and 25 multiple regression analyses

were utilized. For the sub-hypotheses investigat-

ing significant differences between proportions,

Cohen's procadure WwWas utilized. Finally, effect

sizes for the analyses were computed.
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Hypothesis 12. Sub-hypotheses 1 to 3 were

tested by use of stepwise multiple regression.
Diseriminant analysis was used to test sub-hypo-
theses 4 and 5. Sub-hypotﬁesis 5 analysis was
done gseparately for intellectualism and status
scores. Canonical correlation tested sub-hypothe-

sis 6.

Hypothesis 13. The effect of SMPY on the

students it identified was assessed by having the
students respond to two Likert ¢type questions,
The resulting distributions of responses vwere
tested for signifiéant skewness and kurtosis. If
the responses were sigificantly skewed or had sig-
nificant qutosis in the direction indicating that
SMPY had a positive effect on these students, the

null hypothesis was réjected.

Hypothesis 14. A discriminant analysis was

performed.

3.6 SUMMARY

The development of SMPY students during high
school was studied through the use of a question-
naire survey; The 2188 students (chiefly Tth and
8th-graders) from the first three talent searches

who had scored as well as a national sample of
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11th and 12th grade girls on SAT-M or as well as
the national high school sample on SAT-V were fol-
lowed up after their expeéted date of high school
graduation, Students were mailed an 8-page ques-
tionnaire during their'freshman year of college,
along with an offer of monetary compensation.’
Over 91 percent of the total sample returned their
completed questionnaires to SMPY. In the analyses
there were 1996 students, 38 percent of whom were
females., All data analyses were performed by com-
puter using the SPSS program. A variety of stat-
istical techniques (i.e., t-test, effect size,
multiple regression, ANOVA, ANCOVA, canonical
correlation, diseriminant analysis, sign test, and
chi-square) was utilized to test the hypotheses

stated in chapter 1.



CHAPTER 4

RESULTS

4,1 HYPOTHESIS 1

SMPY students take significantly more semest-
ers of mathematics than students in general and
college-bound seniors do in high school. They’do
not, however, take significantly more semesters of
scienc§ than college-bound seniors. Furthermore,
their course-taking in science was significantly

less frequent than in mathematiecs.

1. The mean number of semesters of high
school mathematics taken in grades 8-~12°
is shown by follow-up wave and sex in Ta-
ble 1. Boys took approximately 9.2 sem-

. esters, while girls took approximgtely
8.4, This was significantly different
beyond the .001 level (see Table 2). The
mean grade for the follow-up group in the

mathematics courses was approximately 3.7



‘Total

Yathematics
Mean No, of
Semesters

Standard
Deviation

Mean Courge
Grade

Standard
Deviation

Total Science

Mean No. of
Semesters

Standard
Deviation

Mean Course
Grade

Standard
Deviation

Biology
Chemistry
Physics
Percent Total
Galculus

Percent

Reported Mathematics anmd Science Course Taking

Table 1

in Grades 8~12 by Sex and Follow-up Wave

Second Wave

First Wave
Males Females Males
(133) (69) (310)
9.4 9.0 9.3
2.3 1.8 2.5
3.6 3.7 3.5
0.7 0.5 0.5
7.0 6.8 7.0
2.4 2.0 2.4
3.6 3.7 3.5
0.3 0.4 a.5
83 97 89
89 93 91
78 68 77
98 100 98
62 42 69

Females °

(221)

8.1
2.6
3.6

0.5

6.0
2.4 -
3.6

0.5
93
86
58

97

ki
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Third and
Fourth Waves
Males Females
(78%)  _(418)
9.2 8.5
2.6 2.4
3.5 3.6
0.5 0.5
8.4 7.6
2.8 2.4
3.6 3.6
0.5 0.4
89 94
89 88
76 57
98 99 -
66 43



Table 2

I-test Results by Follow-up Wave
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- First Second Third and
Variable Comparison Wave Wave Fourth Waves
£ daf £ daf £ [:34
Semestars of SMPY students
high school vs. college~ c e e
matheratics bound seniors 9.2 201 11.6 530 19.1 1262
Calculus SMPY Males vs. b c c
Courses SMPY Females 2.5 200 8.2 © 529 8.8 1261
Number of SMPY Students
semesters of vs. .college~ c
science . bound seniors 1.2 201 -1.0 530 7.3 1262
Number of SMPY students
semesters of Sci- vs.
ence vs. number SMPY students
of semesters of c c c
mathematics 13.8 201 18.0 530 10.1 1262
High school Male SMFY stu-
SAT-M score dents vs. male
college~bound c c c
seniors 29.9 128 46.3 280 8l.1 * 730
Female SMPY stu-
dents vs. Female
college=-bound e
seniors 23.3 64 41.4° 199 57.2° 433
High school Male SMPY stu~
SAT-V score dents vs. male
college=bound c e c
seniors 19.0 128 35.4 280 49.5 730
Female SMPY stu-
dents vs. female
college=-bound e e e
seniozs 11.6 64 31.2 199 37.3 433
College SMPY students
Intellectual-~ vs. Norm group c e
ism Score - — 15.3 436 24,4 1082
College SMPY students e
Status Score vs. Norm group - - 15.8° 436 25.2 1082
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First Second Third and
Variable Comparison Wave Wave Fourth Waves
t 4af £t g t af

College SMPY students
Intellectual=- vs.
ism vs. status SMPY students b
scores - -— 2.6 459 5.8% 1165
Use of Educa=- Accelerated SMPY
tional students vs. Non-
opportunities accelerated SMPY a b

students 2.3 200 .77 520 2.9 1247
High school SMPY Males vs. c e
SAT-M Score SMPY Females 3.5 192 7.9% 479 10.6 1163
High school SMPY Males vs.
SAT-V Score SMPY Females 1.3 192 -1.4 480° -0.6 1163
Semesters of SMPY Males vs.
High School SMPY Females c
Mathematics 0.6 200 5.3 529 4.3% 1261
Higher level SMPY Males
Mathematics vs. b . c
courses . SMPY Females 2.5° 7200 6.8 529 7.4°5 1261
High School SMPY Males
Mathematics vs. a
Liking SMPY Females 0.7 200 1.8 525 2.2 1242
Mathematics SMPY Males
rank vs.
relative to
3 sciences SMPY Females -0.1 200 1.0 497 22 1179
Math Level 1 SMPY Males
Achievement vs. b
Test SMPY Females 1.1 51 3.1 116 5.6° 247
Math Level SMPY Males
2 Achievement vs. a a
Test SMPY Females 2.3 51 2.2 118 5.9 378
APP Calculus SMPY Males vs. a
AB Examination SMPY Females 1,9 13 2.1 46 =0.4 139
APP Calculus SMPY Males vs.
BC Examination SMPY Females 1.8 27 -0.5 55 0.9 156
Total No. of APP SMPY Males
Examination vs. b c
Taken SMPY Females 3.4° 200 4.0 529 4.7 1261
No.of Advanced SMPY Males vs.
Standing Credits SMPY Females 1.7 83 1.6 166 3.9¢ 515
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First Second Third and
Variable Comparison Wave Wave Fourth Waves

£ 4 £ df £ df
No. of Mathe- SMPY Males
matics contests vSe. b b c
entered SMPY Females 4.7 200 2.7 529 4.8 1261
Chemistry SMPY Males
Achieverent vs.
Test SMPY Females 1.8 33 2.18 64 2.0% 194
Physics’ SMPY Males
Achievement vs. a
Test SMPY Females 2,02 22 2.3 48 2.9 113
APP Chemistry SMPY Males vs.
Examination SMPY Females - —— - —— 1.0 79
APP Physics B SMPY Males vs.
Examination SMPY Females - - — - 2.0 23
Biology SMPY Males
Achievement vs. .
Test SMPY Females 1.2 u 1.1 48 2.4% 194
APP Biology SMPY Males vs. ,
Examination SMPY Females - -~ 0.7 21 0.7 77 -
High School SMPY Males ‘
Chemistry vS. e
Liking SMPY Females 1.9 200 0.8 522 3.2 1213
High School SMPY Males vs. a a
Chemistry Rank SMPY Females 0.9 200 2.2 499 2.2 1155
Bigh School SMPY Males vs. c
Physics Liking SMPY Females 1.4 200 6.1 489 8.3% 1134
High School SMPY Males vs. e i c
Physics Rank SMPY Females 1.0 200 6.4 464 8.1 1071
High School SMPY Males vs. a
Biology Liking SMPY Females -1.1 200 -2.2 523 -4.7% 1224
High School SMPY Males vs. c
Biology Rank SMPY Females -1.2 200 -5.6 498 -9.7% 1158
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on a scale where A=4, B=3, etc. (see Ta-

ble 1). Mainly grades of A's and B's

were received.

SMPY students studied mathematics
much longer than the number of years of
that subject taken by 1979-80 college-
bound twelfth graders in the middle
states region of the United States (New
York, Pennsylvania, New Jersey, Delaware,
Maryland, and the District of Columbia).7
Those college-bound twelfth-graders took
7.4 semesters of mathematies during high
school if male and 6.8 semesters if fe-
nale (ATP, 1980). The differences be-
tween the two groups were significant by
a t-test (see Table 2) beyond the 2<.001
jevel. The effeet size, d, varied be-
gtween .50 and 1.22, which is in the medi-
um to 1large range. The power of the

statistical test was greater than .99.

Overall, SMPY males did not take
more courses relative to college-~bound

senior males in high school mathematics

7) They were considered to be the appro-
priate comparison group, since SMPY stu-
dents resided in that area.
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than did the SMPY females relative to
college-bound senior females. For the
second wave of the follow-up this differ-
ence was significant at the g<;05 level,
however.‘ The effect size was small
(d=.24). Therefore, the significant dif-

ference was disregarded.

Approximately 2/3 of SMPY males took
at least one calculus course, compared to
40 percent of the females (see Table 1).
For 17-year-olds in 1977-78, caleculus was
taken by only 4.7 percent of the males
and 3.1 percent of the females (NAEP,
1979). At least 10 times that percent of

SMPY students took calculus. The differ-

' ence 1in proportions between the two

groups was significant beyond the p<.01
level for both sexes. The effect size
equalled 1.45 for the boys and 1.02 for
the girls, both of which are considered
large. The power of the statistical test

exceeded .97.

It cean thus be concluded that SMPY
students take much more mathematies than
students in general. The null hypothesis

of no difference was, therefore, rejec-
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The number of semesters of science taken
in high school is shown in Table 1\for
the SMPY students by follow-up wave and
sex. A t-test was utilized to check for
significant differences among the SMPY
group between the number of semesters of
mathematies and science taken in high
school, All three analyses were signifi-
cant beyond the p<.001 level (see Table
2). Effect size values spanned the small
to large range (i.e., from .38 to 1.5).
The power of the tests exceeded .90.
Thus, the null hypothesis was rejected.
SMPY students do take significantly more

semesters of mathematics than science.

rssentially all SMPY students took seci-
ence in grades 8-12 (see Table 1), Bio-
logy and chemistry courses were most fre-
quently taken. Fewér students--more boys
than girls-- took physiecs, whereas more
girls took biology (see Table 1). The
mean number of semesters of science taken
was approximately 7.6 and the grades re-
ceived in those classes were mostly A's

and B's (see Table 1).
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The difference in the number of sem-
esters of science taken by SMPY students
and the number taken by college-bound
seniors in high school was not signifi-
cant when a t-test was utilized (see Ta-
ble 2). College~-bound seniors in the
Middle States region of the United States
had studied the biological sciences for a
mean number of 2.8 semesters. The physi-
cal sciences were studied on the average

for 4,2 semesters by males and 3.4 sem-

‘esters by females. The total number of

semesters studying science was slightly
less for college-bound seniors than for

SMPY students but not significantly so.

Furthermore, SMPY boys did not take
more semesters of science relative to
college-bound senior males than  SMPY
girls did relative to col;egenbound
senior females. The one significant sex
difference had an effect size equal to
.17, which 1is considered quite small.
Thus, ¢that significant difference was

ignored.
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on

The null hypothesis of no difference
between college~bound seniors and SMPY
students in their science course-taking

was accepted,

HYPOTHESIS 2

SMPY students performed significantly better

aptitude and achievement tests taken during

high school than other high school students, as

judged on the self-reported scores.

1. By the end of high school the boys' and
girls' mean score on SAT-M had been
raised an average of 155 and 145 points,
respectively, from the ¢time of +talent
search participation (see Table 3). Both
boys and girls in the follow-up scored
approximately 200 points better than
their respec£ive sex norm group of
college-bound seniors (see the lower half

of Table 3).

On the SAT-V males improved by 159
points and females by 144 in the second
wave of the follow-up (see Table 3). For

the third wave males increased by 190
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SAT Scores at the Time of the Talent Search and in High School of the
Participants in Follow-up by Wave (N = 1996), vg, High School Per-
formance of a National Sample of College Bound-Seniors (ATP, 1979)

Talent Search

1 2 Third and
First Wave Second Wave Fourth Waves
Standard Standard Standard
Mean Deviation Mean Deviation Mean Deviation

SAT-M - s —_—— e

Boys 567 91 549 74 526 76

Girls 505 58 510 58 61

t of mean 5.1 6.7 6.9

difference p < .001 p < .001 .001
SAT-V°

Boys -— 443 86 65

Girls - 468 86 411 74

t of mean <-3c‘)i n.s.

difference 2= -

High School
National Sample of
1 2 Third and College~Bound Seniors
First Wave Second Wave Fourth Wave (ATP,1979)
Standard Standard Standard Standard
Mean Deviation Mean Deviation Mean Devigtion| Mean Deviation

SAT-M

Boys 691 75 693 72 695 67 494 121

Girls 652 72 643 68 650 75 444 110

t of mean 3.5 7.9 0.6

difference p < .001 p <.001 2 <.001
SAT-V .

Boys 596 100 602 82 590 88 429 110

Girls 594 M3 612 83 592 91 429 110

t of mean

difference n.s.
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Table 3 (Continued)

lraken from Cohn (1980).

2Taken from Benbow & Stanley (1981b).
3SAT-V was administered only in the 1973 Talent Search. Thus SAT-V scores were
available for the 1973 Talent Search eighth graders, all in the second wave of
the follow-ups, and for the 1973 Talent Search 7th graders, all in the third
wave of the followe-ups.
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points and femzles by 181. The differ-
ence in the amount gained on the SAT-V
between these two waves is probably the
result of the faect that the SAT-V scores
from the sécond wave of the follow-up
were from eighth graders and the SAT-V
scores from the third wave were from sev-

enth graders,

Because the students were selectéed
initially on the basis of their high
mathematical ability, it was expected
that they would score less well on SAT-V
than . SAT-M because of statistical
regression toward the mean. This 'was
true for the talent search and high
school results. In high school the stu-
dents' mean scores on SAT-V were approx-
imately 170 points above the mean for a
national sample of college-bound seniors,
compared to the 200 point superiority on
SAT-M.8 The above results also indicate

that SMPY students maintained their su-

perior mathematical and verbal abilities.

8) SAT-V scores were lower than SAT-~-M
scores on both the 200 to 800 point scale
and in percentile ranks by sex.
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With such huge differences between
SMPY students and college-bound seniors
in SAT scores it seems futile to calcu-
late t-tests to check for significant
differences. Yet they were performed and
shown in Table 2. The differences were
significant beyond the p<.001 level. The
effect size values approximated 2, which
is conéidered extremely large. The power
of the analyses exceeded .99. The null
hypothesis of no difference beétween SMPY
students and the population (college-

bound seniors) on the SAT was rejected.

In Table 4 the mean scores of SMPY siu-
dents and college-bound high school stu-
dents on the College Board's Achievement
Tests are shown, Scores are only pre-
senied for those tests where at least 8
percent of SMPY students had reported a
score. On evéry one of these tests, the
SMPY students' mean séares were superior
to the mean of college-bound high school
students. The SMPY males scored. on the
average 107 points better and the girls
97 points. To test for significant dif-
ferences between the SMPY group and

college-bound seniors a sign test was u-
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Table 4

Reported Performance on the College Board's High-School Level
Achievement Tests Taken by at Least 8%
of the Students in a Group

) National Sample
Third and Fourth | of 1978 College-
First Wave (202) Second Wave (531) Waves (1263) Bound H.S. Students
Male  Female  Male Female Male Female | _(ATP, 1979)
Math lLevel 1
Mean Score 692 664 698 656 695 644 541
Standard
Deviation 81 99 74 70 65 76 99
N 34 19 60 58 149 100 146,426
Math Level .
Mean Score 742 676 751 724 748 705 665
Standard
Deviation 67 93 60 57 59 71 95
N 46 7 91 29 281 99 32,743
English Compo=-
sition -
Mean Score 653 667 634 656 624 638 512
Standard .
Deviation 85 55 85 66 84 80 -109
N 61 25 145 94 363 199 195,173
Biology .
Mean Score 689 605 667 644 652 613 544
Standard
Deviation 86 134 78 68 71 93 111
N 11 2 27 23 58 43 47,291
Chemistry '
Mean Score 670 619 675 634 678 651 577
Standard '
Deviation 78 66 66 72 85 78 102
N 25 10 50 16 146 50 35,007
Physics
Mean Score 684 530 683 618 - 672 607 591
Standard
Deviation 74 -— 71 84 81 86 106
N 23 1 42 8 100 15 15,408 °
French
Mean Score 595 591 616 642 632 646 552
Standard
Deviation 121 103 84 93 74 95 109
N 12 8 26 61 45 68 25,673
1

SMPY students scored significantly highezr than college~bound high school
seniors on all the achievement tests [ X = 5.2, p < .05, g = .5 (large effect
size), and the power of the test was greater tham .43].
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tilized. The resulting chi-square equal-
led 5.2, which was significant beyond the
p<.05 ievel. The effect size, g, equal=-
led .5, which is considered large. The
power ‘of thé analysis exceeded .43,
Thus, the null‘hypothesis of no differ-~
ence between the groups on the College

Board's Achievement tests was rejected.

The differences between mean scores .of
SMPY students and college-~-bound high

school students on the achievement tests

studied in sub-hypothesis 2.2 was calcu~

lated and are shown in Table 5. (The
norm group consists of college-bound high
school students.) Clearly, SMPY students
do not score most highly on the mathemat~
ies achievement tests, followed by the
science achievement tests, and then the
liberal afts tests. Since the hypothe-
sized order did not hold up, the null hy-
pothesis was accepted without the need to

perform any statistical analysis.

APP examinations are a means of securing
college credit for advanced course work
completed in high school if the person

scores highly enough. They are taken



The Differences’ Between the Mean Scores of SMPY
Students and College~Bound Students on the
College Board’s Achievement Tests Shown in Table &
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ACHIEVEMENT ;E@Ab; NATIONAL SAMPLE MEAN
TEST OF COLLEGE-BOUND DIFFERENCE
SCORE STUDENTS

MATH LEVEL 1 676 541 135
MATH LEVEL 2 738 665 73
ENGLISH

COMPOSITION 635 512 123
BIOLOGY 645 544 101
CHEMISTRY 668 577 91
PHYSICS 620 591 29
FRENCH 633 552 81
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mainly by highly able students. In Table
6 the reported performance of the SMPY
students is shown along with the number
taking the examinations. Mean scores are
presented only for those examinations
where at least 10 students reported a
score, Across all follow-up waves the
total percentage of students taking at
least one APP examination was 37. Broken
down by sex, the results show that U0
percent of SMPY males and 25 percent of
SMPY females took at least one APP exam-
ination., This is an outstanding level of
participation. since less fhan 5 percent
of high school students take an APP exam-
ination (Hanson, 1980). The difference
in the proportions taking these examina-
tions (i.e., SMPY vs. students in gen-
eral) was significant beyond the p<.01
level. The effect s3ize equalled .86,
which 1is considered to be 1large. The
power of the analysis was greater than
.97. Thus, the null hypdthesis was re-
jected. SMPY students take APP examina-
tions significantly more often than stu-

dents in general.
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Table 6

Reported Performance on the Advanced Placiemeznt
Program (APP) Examinations by Follow=Up Wave ** “° 3

I-"i'rst Wave . Seconci Wave Third & f‘ourth APP Examination
: Distribution of
(202) (331) Waves (1263) Candidate Grades
Male Female Male Female Male Female May 1980
Calculus AB
Mean Score 4.1 3.0 3.8 3.0 3.7 3.7 3.0
Standard
Deviation 0.8 1.4 1.2 1.3 1.1 1.1 1.2
N 11 4 33 15 98 43 20,096
Calculus BC :
Mean Score 3.6 2.3 3.7 4.0 . 3.8 3.6 3.2
Standard ’
Deviation 1.2 0.6 - 1.2 0.9 1.2 1.1 1.3
N 26 3 S1 6" 132 26 7,783
English
Mean Score 3.5 3.3 3.4 3.7 3.7 3.7 3.1
Standard
Deviation 0.8 1.0. 1.0 1.0 1.1 1.0 1.0
N 21 9 43 39 136 99 45,082
American History
Mean Score 4.2 3.6 3.7 3.8 3.5 3.1
Standard '
Deviation 0.8 1.1 1.2 0.9 1.1 1.1
N 5 0 40 11 113 38 32,098
European History
Mean Score 3.9 3.6 3.5 3.4 3.5 3.2
Standard
Deviation ° 0.8 0.8 0.7 1.2 1.2 1.1
N 8 0 11 2 33 12 8,092
Biology ’
Mean Score 4,1 4.1 3.8 4.2 4,0 3.3
Standard
Deviation 0:9 0.9 0.5 0.8 1.1 1.1
N - 10 0 19 4 60 19 13,549
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First Wave Second Wave Third & Fourth APP Examination
Distribution of
(202) (531) Vaves (1263) Candidate Grades
Male Female Male .Female  Male Female May 1980
Chemistry
Mean Score 3.8 3.0 3.5 3.0 3.8 3.5 3.0
Standard : -
Deviation 0.8 - 0.7 - 0.9 1.3 1.2
N 6 1 17 1 68 13 8,209
Physics B
Mean Score 3.3 4.0 3.8 2.6 2.9
Standard . : '
Deviation 0.6 0.7 1.2 1.1 - 1.2
N 3 0 9 0 .20 5 2,411
Physics C - Mechanics
Mean Score .3.0 3.4 4.0 3.6 3.4
Standard . -
Deviation 1.1 1.1 - 1.2 1.3
N 6 0 10 1 33 0 2,121
Physics C - Electricity and Magnetism
Mean Score 3.5 3.4 3.0 3.4 3.4
Standard
Deviation 1.7 1.1 - 1.0 1.4
N 4 0 8. 1. 21 0 1,690
French Language
Mean Score 3.0 3.0 3.8 3.4 4.0 3.1
Standard : :
Deviation - 0.8 1.3 0.5 i.1 . 1.2
N 1 1] 4 5 7 15 3,379

lScotes on APP examinations can range from 1 (the lowest possible) to 5 (the highest
possible).

Not more than 10 persons total took any of the following APP examinations: Spanish,
German, French Literature, Latin-Classics, Latin-Virgil, Studio Art, History of Art,
and Music. Thus, results for these tests were not presented. ’

2

3SMPY studegcs scored significantly higher than other APP candidates om all APP exami-~
nations [x“ = 9.1, p < .005, g = .50 (large effect size), and the power of the test
was greater than .70).
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5. Mean scores on the APP examinations are
also shown in Table 6. On every one of
the examinations, mean scores for SMPY
students exceeded the mean scores of the
students taking the exahinations in Mayv
1980. A sign test was utilized to test
for a significant difference in perfor-
mance between SMPY students and the May
1980 examinees. The chi-square equalled
9.1. Thus, the difference in performance
was significant beyond the p<.01 level.
The effect size equalled .50 and is éon-
sidered to be large. The power of the
test equalled .70. Thus, the null hypo-
thesis was rejected. SMPY students per-
form significantly better on APP examina-

tions than the mean score.

4,3 HYPOTHESIS 3

Significantly more of the SMPY students than
of students in general became accelerated in
school. Table 7 shows the use by the SMPY group
of the various accelerative options available for
facilitating a gifted student's education. The

most widely known of these options is grade-skip=-



Table 7

Reported Use of Accelerative Options
by the Beginning of College

Grade Skipping

Mean No.

Standard Deviation (S.D.)
Percent Skipping at least one grade

APP Exams
Mean No. Taken (S.D.)
Mean Score

Percent Taking at least one Exam

College Courses as High School Student

Mean No. Taken
Standard Deviation

Percent Taking at least one course
Early Entrance to College, Percent
Advanced Standing in College, Percent

Mean no. of credits for those

students @G.D.)

First Wave (202)

Male

0.8(1.2)
3.7(1.0)
41

11.5(8.8)

Female

0.3(.6)
3.1(1.0)
19

8.0(5.6)

Second Wave

(531)

Third/Fourth Wave (1263)

Male

0.8(1.3)
3.6(.9)
40

12.1(10.6)

Female

woo
VN

0.4(.8)
3.7(.9)
25

9.6(8.8)

_Male Female
0.2 0.2
0.5 0.4

12 14

0.9(1.4) 0.6(1.0)

3.6(.9) 3.6(1.0)
43 32

0.4 © 0.4

1.3 1.1

19 19
1n 13 )
44 37

11.4(10.0) 8.2(6.4)

]Scores on the APP exams can range from 1 (the lowest possible) to 5 (the highest possible).
credit for a two-semester course for 3's.

Many colleges give

Most give such credit for 4's and 5's, except that only one-semester
credit is usually awarded for 3-5°s on the less comprehensive of the mathematics examinations (i.e., Level AB).

LTT @8®g
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ping. Approximately 15 percent of SMPY students
’ 9
skipped at least one grade,. The most frequently

‘skipped grade was 12.

APP examinations are a means of securing col-
lege credit for advanced course work completed in
high school if the person scores highly enough.
As noted in hypothesis 2, approximately 40 percent
of SMPY males and 25 percent of SMPY females ﬁook
at least one APP examinations (see Table 7). The
mean number of examinations taken was almost 1 for

the bdys and about 0.5 for girls.

Another accelerativé option available to stu-
dents who want to move ahead in their educational
careers 1s the taking of college courses on a
part-time basis while siill in high school. Al-
though exact numbers varied for each wave, approx-
imately 20 percent of the SMPY students idid 50

(see Table 7).

Earl& entrance to college is yet another ed-
ucationally accelerative option. Of the 1978-79
college freshmen, only 3.4 percent entered college
at least one year early (Astin, 1978). Among the

SMPY students, 14 percent did (see Table 7). This

9) 1Included in this computation are students who
entered school early.
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difference in proportions was significant beyond
the p<.01 level. The effect size equalled .42,
which is considered to be almost a medium effect.

The power of the analysis exceeded .97.

Entering college with advanced standing earn-
ed through the taking of APP examinations and col-
lege courses while a high school student, for ex-
ample, is the favorite accelerative option of SMPY
students (see Table 7). Approximately 38 percent
of tﬁe SMPY students did this, with a mean number

of credits ranging from 8 to 12.

To further study the use of acceleration by
SMPY students an acceleration variable was cre-
ated. Its purpose was to measure the age at which
college was begun, while taking into account the
amount of advanced standing credits a student may
have gathered towards college gradﬁation. A4 per-
son was considered to be zero months accelerated
if he turned 18 years old on July 1 of the year he
went off to college and he had garnered no ad-
vanced standing creditsf If he began college in
September of that year, that student would be giv-
en an age value of 18.17 years on the acceleration
variable., Now if the student had earned 6 to 11
credits of advanced standing in college, three

months would be subtractred from his age. If the
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student had from 12 to 23 college credits, six
months would be subtracted. For 24 to 39 college
credits, 18 months would be subtracted. Every ad-
ditional 15 credits of advanced standing took away
from the student 6 months of age at college en-

trance,

An example may make the process clearer, A
student born on 3 December and entering college
one year early with 12 advanced standing credits
would be given a college entrance age of 18.16 =
.42 (for December birthdate) - 1.0 (for skipping
one grade) - .5 (for the advanced standing cred-~
its) = 16.24, In all analyses a student was not
considered accelerated if his college entrance age
exceeded 17.65., If college was entered in Septem-
ber after high school graduation, that number is
the age for a person born on January 1 who later

skipped one grade.

The amount of age subtracted because of ac-
cumulated advanced standing credits was based on
how The Johns Hopkins University gives a student
advanced standing. For example, a student with 24
advanced standing credits is considered a sopho-
more., In the analyses performed in the present
work using degree of acceleration as one of its

variables, the variable being referred to is this
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The mean of this variable and its standard
deviation are shown in Table 8, Table 8 also in-
cludes the percentage of SMPY students who met the
eriterion for being accelerated. Approximately 20
percent of SMPY students are accelerated by this
measure (in the first wavé 38% of the males were).
The mean age at college entrance 1is almost 18,
which is about 2 months earlier than expected if
no acceleration or retardation in educaticnal
placement had occurred in the group. Obviously,
the group is somewhat accelerated. Taking.these
findings and the above results on the use‘ of
accelerative options into consideration (especial-
ly the early entrance to college comparison), it
becomes necessary to reject the null hypothesis,
SMPY students are significantly more accelerated

than students in general.

4,4 HYPOTHESIS 4

SAT scores from SMPY's talent searches could
not predict the number of scholastie awards and
honors won in high school by SMPY students. Per-
formance in the National Merit Scholarship Compe-
tition and the number of awards and honors won as

reported by SMPY students are shown in Table 9.



Means and Standard Deviations for
SMPY Students on the Acceleracion

Table 8

Variablel and the Percentage of

SMPY Students who Met the Criteri
for Being Considerad Accelerated

Page 122

“Firstl_ Second Third & Fourth
Males Females Males Females Males Females
(133) (69) (310) (221) (785) (478)
Maan 17.60 17.98 17.91 17.96° - 17.98 17.99
S.D. T 0.95 0.53 0.83 0.60 0.72 0.56
Percent
Accelerated 38 20 21 20 20° 20

lFor description on how this variable was derived see hypothesis 3 on page 120,

2‘l.’he difference between malesand females was significant (p < .01) for the first
wave of the follow-up (t = 2.96) éffect size = .5 (medium), and power of anmalysis

= ,92)
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Table 9

Reported Performance in the National Merit Scholarship Competition
and Number of Awards and Honors Won in High School

Third and
First Wave Second Wave Fourth Waves

National Meritl (202) (331) S1263)

(Percent)

Letter of

Commendation Only 27 41 38

Semi-finalist 5 19 17

Finalist 13 15 14

Scholarship .

Winner 4 . 4 5
Academic Awards

Mean No. : 2.7 - 2.4 _ 2.5

Standard

Deviation 2.4 2.8 3.1
Other Awards

Mean No. 0.7 2.2 2.5

Standard

Deviation 1.2 3.0 3.2

1
Except for a Letter of Commendation, every student in successive echelons of the
National Merit Competition had satisfied the requirement for the previous level.
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Performance in the former is judged on the basis
of students' Preliminary Scholastic Aptitude Test
(PSAT) scores, typically taken in October of the
11th grade. SMPY students did well on the PSAT.
More than 50 percent of them satisfied the cri-
teria for receiving at least a Letter of Commen-
dation; Any student in the competition who goes
further has to satisfy the c¢riterion for the pre-
vious 1level. For example, students who satisfy
the criterion for a National Merit Finalist has
also satisfied the criterion for semi-finalist and
for Letter of Commendation,. Approximately 5 per-
cent of SMPY students reached the hiéhest level of
the cémpetition, National Merit Scholarship win-
ner. This finding attests to the fact that SMPY

students are extremely able.

With' respect ¢to écademic awards and honors
won in high school, approximately 67 percent re-
ported receiving at 1least one. The mean number
won per student was about 2.5 (see Table 9). The
mean number of othef awards won 1is also shown in
Table 9. They average two. These were won by ap-
proximately 59 percent of the students. Clearly,

the group won a large number of awards and honors.
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To determine whether ability at the time of
the talent search could predict the number of aca-
demic awards10 won in high school, a step-wise
multiple regression analysis was performed (see
Table 10). The multiple regressions analyses were
calculated separately by grade and by follow-up
wave. This was done because 8th-graders tended to
perform better on the SAT at the time of the tal-
ent search than did the 7th-graders. Confounding
because of grade at talent search participation
was thus diminished. Although some of the analy-
ses in Table 10 were significant, the effect sizes
were small. The amount of variance accouﬁted for

by ability at the time of the talent search ranged

from virtually nothing to 8 percent.

For the two analyses that were multiple re-
gressions rather than Pearson r's, the R2 change
for each predictor variable was tested for signif-
icance at the .05 level. The resulting equations
are shown in Table 11. For one of the equations,
talent search SAT-M was the only variable meeting

the above specification for inclusion 1in the

10) National Merit Competition performance was
not included in this measure, since performance is
entirely judged on PSAT scores. The number of ac-
ademic awards won is a rather weak variable, be-
cause quality is not taken into account. '
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Table 10

Stepwise Multiple Regression Analyses .
Predicting the Reported Number of Scholastic Awards
and Honors Won in High School by Grade and
Follow-up Wave

Follow-up: Wave 1 - 8th Graders (N = 184, £° = .01, powers = > .99)%

Order of
Entering : 2
Predictor Predictor 2 R
Variables Variables R R Change F B
1 T.S. SAT-M .07 .005 .92 .07
Follow-up: Wave 2 - 8th Graders (N = 451, fz = Q)
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R _R” Change F 8
1 T.S. SAT=-V .03 .00 b -.03
2 T.S. SAT-M .03 .00 .000 .08 .01
Follow~up: Wave 2 - 7th Graders (N = 56, f2 = ,051, power = .39)1
Order of
Entering ' 2
Predictor Predictor 2 R
Variasbles Variables R R Change B B
1. T.S. SAT-M .23 .05 2.9 .23
Follow-up: Waves 3 & & - 8th Graders (N = 736, £° = .042, power > ,99)
Order of
Entering 2
Predictor Predictor 2 R®.
Variables Variables R R Change F 8
1 T.S. SAT-M .20 .04 32.04 .20
Follow-up: Waves 3 & 4 - 7th Graders (N = 500, f2 = .01, power = .60)1
Order of
Entering 2
Predictor Predicter . 2 R '
Variables Variables R R Change _F_ B
1 T.S. SAT=-M 12 .01 6.8 .12
Follow-up: Waves 3 & 4 ~ 7th & 8th Graders (N = 148, f.2 = .04, power .58)
Order of
Entering 2
Predictor Predictor 2 R
Variables’ Variables R _R° Change _F B
1 T.S. SAT-M Y .03 2.8 .14
2 T.S. SAT=-V .20 04 .011 1.7 .11

l'ralen: Search SAT~V scoras were unavailable.



Table 11

The Resulting Prediction Equations for the Multiple Regression Analyses
After the R2 Change of the Entering Predictor Variables Were Tested for

Significance
Standard Standard
: * Error Deviation of
Dependent Follow-up Wave of Dependent 2
Variable _ and Grade Prediction Equation Estimate Variable R
No. of 2 - 8¢th ~ 2.9 2.9 0
Academic
Awards Won 3&4 - 7¢h & 8ch 17(T.S.SAT-M) . 2.6 2.7 0.3
No. of 1 - 8ch .28(Math Favorite Course) + .13 (Father's education)
Semesters + .12 (sex) 2.1 2.2 .10
of Math
Mathematics 2 ~ 8th .19(T.5.5AT-M) + .18 (Mach Favorite Subject) +.13(Imp.)
.13(Sex) - .09(no.siblings) 2.5 2.7 .14
2 - 7th .29(T.S.Math Liking) 1.9 1.9 .09
384 - 8ch .20(Math Favorite Course) + .10 (T.S.SAT-M)
+ .12(Sex) + .09(Father's eduration) 2.3 2.4 .08
364 - 7th .22(Math Favorite Course) + .10(Sex) + .09(T.S.SAT-M)
+ .08(T.S.Math Liking) + .07(Father’s Occupational
. Status) 2.6 42.7 .09
364 - 7th & 8th .16(Sex) 2.5 2.7 .02
No. of Math
and Science
Tests Taken 1 -~ 8¢ch .29(T.S.SAT-M) + .16(Sex) 1.0 1.5 .18
2 - Bth .35(T.S.SAT-M) + .14(Sex) + .12(T.S.SAT-V) 1.3 1.4 21
2 - 7cth .39(T.S.SAT-M) 1.2 1.4 .15
384 -~ 8th .39(T.S5.SAT-M) + .1l4(Sex) 1.3 1.5 .19
384 ~ Tth 42(T.S.SAT-M) + .08(Sex) 1.4 1.6 .19
3&4 ~ 7th & 8th .42(T.S.SAT-M) + .15(Sex) 1.5 1.6 .23

IZT =28eg



Table 11 (Cont.)
Standard Standard

Errox Deviatfon of
Dependent Follow-up Wave : of Dependent 2
Varlable and Grade Prediction Equation Estcimate Variable R
High School 1 - Bth .42(T.S.SAT-M) + .11(Mother's Education) + .15
SAT-M (Semesters of Math) + .14 (Father's Education) 71 87 .37
2 - 8th +56(T.S.SAT-M) + .23(Semesters of Math) + .09
(T.S.Math Liking) + .08(Sibling Position) 57 76 45
2 - 7th 50(T.S.SAT-M) + .34(Sibling Position) + .21
(Father's Occupational Status) 49 64 .38
364 - 8th .60(T.S. SAT-M) + .23 (Semesters of Math) + .13 S
(T.S.Math Liking)+ 09 (Father's Educacion) 51 3 .32
3&4 - 7th .55(T.S.5AT-M) +.17(Semesters of Math) + .10(Father's
Occupatlonal Status) -.09(Sibling Position) + .08
(Father's FEducation) + .06(T.S.Math Liking) 52 67 42
3&4 - 7th & 8th .63(T.S.SAT-M) + .26(Semesters of Math) 44 66 .50
Math lLevel:l 1 - 8th .61(Semesters of Math) + .41(T.S.SAT-M) + .25(Mother’s
Achievement Education) 67 88 48
Test 2 - 8th 57(T.S.SAT-M) + .27(T.S.Math Liking) + .21
(Semesters of Math) + .17(Father's Occupational Status) 52 76 .52
384 - 8th 37(T.S.SAT-M) + .32(Semesters of Math) + .2B(T.S.
Math Liking) 60 77 .41
384 - 7th .50(T.S.SAT-M) -.29(Sibling Position) + .14(T.S.Math
Liking) + .16 (Mother's Education) + .14(Semesters
of Math) 56 71 41
Righ School 1 - 8ch .35(T.S.SAT-M) + .22(English Rating) + .17(Mother's Ed) 95 105 .21
SAT— (
ATV 2 - Bth .66(T.5.SAT-V) + .11(Father's Education) + .08(English
Rating) + .08(T.S.SAT-M) 54 84 .56
2 -~ 7¢th .49(English Rating) - .28(Sibling Position) 72 78 .25
384 - 8th 37(T.S.SAT-M) + .23 (English Rating) + .11(Mother's
Education) + .07(Father's Education) -.04(Sibling
Position) 75 86 ,‘25
384 -~ 7th +41(T.S.SAT-M) + .19(English Rating) + .15(Father's
Occupational Status) + .12(Mother’s Ed.)-.10(SiblingPos)76 90 .28
384 ~ 7th & 8th .62(TS.SAT-V) + .30(Father's Occupational Status) 50 77 .34

87T °3ed
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regression equation,. For the other equation, not
one variable met the criterion. Comparing the
standard error of estimate with the standard devi-
ation of the criterion variable revealed that the
two numbers were essentially identical. This in-
dicates that the equation would result in a sub-
stantial number of errors in predicting number of
academic awards won. Thus, the null hypothesis
was accepted. It was concluded that ability at
the time of talent search can not predict the num-

ber of awards and honors won in high school,.

4.5 HYPOTHESIS 5

Significantly more SMPY students attend
intellectually highly selective colleges than stu-
dents in general. Furthermore, over 90 percent of
SMPY students were attending college at the time’
of their completion of the questionnaire (see Ta-
ble 12). They also had a strong liking for their

colleges (see Table 12).

The intended college majors of the SMPY stu-
dents as college freshmen are shown in Table 15.
Approximately 61 percent of the males and 50 per-
cent of the females are planning to major in sci-
ence, mathematics, or engineering. Compared to

college-boﬁnd high school seniors, of whom 45 per-
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Table 12

Percent of Students Attending College, Their Colleges'
Ratings on Intellectualism and Status (Astin, 1965),
and Their Liking for College

First Wave Second Wave Third/Fourth
(202) _(531) Haves (1263)
Percent Attending College 95 92 92

College Intellectualism Score
Mean (S.D.)}¥ 58.4 (11.5) 58.8 (11.8)
Mean for Colleges, including

Community Colleges (S.D.) 56.1 (14.5) 55.7 (16.0)

College Status Score
Mean (S.D.)! 57.1 (9.4) 57.3 (9.4).
Mean for Colleges, including . ' :

Community Colleges (S.D.) 55.1 (13.0) 54.3 (14.1).

Liking for.College R .
Mean® 4.4 A A
S.D. 0.8 0.9 0.8.

1College intellectualism and status scores are T-scores, mean 50 and standard
deviation of 10.

2an arbitrary value of 15 was given to a community college.

3Liking for college was coded as follows: 5 = strong like, 4 = moderate like,
3 = neutral or mixed feelings, 2 = moderate dislike, 1 = strong dislike:
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cent of males and 33 percent of females intend to
major 1in science, mathematics, or engineering
(ATP, 1979), this mathematically talented group

show a strong interest in these fields.

1. The intellectualism scores of colleges
attended by SMPY students are shown in
Table 12, Intellectualism and Status
scores were not available for the first
wave of the follow-up. For the second
and combined third and fourth ‘wave ¢two
intellectualism and status mean scores
are presented (see Table 12). The first
is the mean of ratings for colleges in-
cluded by Astin (1965). The second 1is
the mean of the ratings for colleges in-
cluded by Astin and for community col-
1eges, which were given a rating of 15 by
the present investigator (approximately
one standard deviation below the lowest
rating for a U-year college). For both
sets of ratings the colleges attended by
SMPY students were significantly above
the mean of 50 (p<.001) (see Table 2).
The effect size was large'for the analy-
Sis excluding the students who attended
community colleges (d=.84 and .88, re-

spectively for the second and combined



RESULTS

Page 132

third and fourth wave of the follow-ups).
The effect sizes were medium for the oth-
er analysis. Thus, the null hypothesis

was rejected.

Status scores of the colleges attended by
the SMPY students are shown in Table 12.
Status scores were not avai}able for the
first follow-up wave, .and two sets of
ratings were presented for the other
waves of the follow-up, as explained in
the previous sub-hypothesis (see Table
12). The mean status scores for the SMPY
students (i.e., 57) were significantly
above the mean of 50 (p<.001) (see Tables
12 and 2). The effect size was a high
medium (d=.71 and .73, respectively for
the second and combined third and fourth
waves). - These calculations were based on
the distributions where community colleg-
es were excluded. Similar results, how-
ever, were found if you included the stu-
dents who were attending community éol-
leges in the analyse;. Thus, SMPY stu-
dents attended socially selective colleg-
es and universities; the null hypothesis

was rejected.
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3., Although the 1intellectualism scores of
the colleges attended by the SMPY stu-
dents were significantly (p<.01) higher
than their status scores (see Table 2),
the effect sizes equalled less than .10,
which does not reach the criterion for
being considered even small. Thus, the
null hypothesis of no difference between

the means was accepted.

4,6 HYPOTHESIS 6

Educational aspirations of SMPY students were
significantly higher than aspirations of students
in general (see Table 13). Fewer than 4 percent
of the students hoped to obtain less than a bach-
elor's degree. The most frequently aspired-to ed-
ucational level was a doctorate (39%). These fig-
ures were compared to the educational aspirations
of high school students in general, where only 51
percent aspire to obtain a bachelor's‘degree or
more (Charles Kettering Foundation, 1980). The
differences between the proportions aspiring to at
least a bachelor's degree was significant beyond
the p<.01 level and the effect size, h, equaled

1.15, which is considered large. The power of the
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Educational Aspirations of SMPY Students

Highest Degree

Legs than Bachelor's
Bachelor's
Master's

Doctorate

Percent

4
18
34
39
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test was at least .97. Therefore, the null hypo~-
thesis of no difference between groups was rejec-
ted. SMPY students have higher educational aspir-

ations than students in general.

4,7 HYPOTHESIS 7

The favorite courses of SMPY students in high
school were mathematics and science. Their favor-
ite courses were grouped into 5 categories and the
percentage naming a course in each category was
compared to that of 17-year-olds in general (NAEP,
1979). The results are shown in Table 14,
Clearly, SMPY students preferred mathematics or
science in high school (64% reported them as their
.favorite high school course). The difference be-
tween percentages of SMPY students and students in
general reporting mathematices and science as their
favorite course was significant at the p<.01 lev=-
el. The effect size equalled .70, which is con-
sidered to be a medium effect size. The power of
the test was greater than ,97. Thus, SMPf stu-
dents do show a significantly greater interest in
science and mathematics than students in general,

and hence the null hypothesis was rejected.
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Table 14

The Reported Favorite Courses of SMPY Students in
High School by Sex and for 17-Yesr-Olds

Percent
17-Year-0lds
Favorite Course Males (1228) Females (768) Total (NAEP, 1979)
Mathematics 36 31 34 18
Science 34 25 30 12
Social Studies 11 9 11 13
English 7 17 11 16

Other 13 17 15 41
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SMPY students did not, however, prefer

. mathematics significantly more than sci=-

ence in high school (see Table 14). The
difference in proportions reporting these
courses as their favorites was not sig-

nificant.

SMPY students did report a mathematices or
science course as their favorite much
more frequently than they reported a lib-
eral arts course (see Table 14). The
difference was significant at the p<.01
level, h=.88 (a2 medium.to large effect
size), and the power of the test was
greater than .9i. The difference between
the percentage of students reporting sci-
ence as their favorite course and a lib-
eral arts course as a favorite was sig-
nificant at the p<.01 level, h=.48 (a me-
dium effect size). The power of the test

exceeded .97.

As a result of the above analyses, the null hypo-

thesis was accepted for sub-hypothesis 7.1 but was

rejected for sub-hypothesis 7.2. Thﬁs, in high

school SMPY students were not more interested in

mathematics courses than science courses but they

were significantly more interested in mathematics
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and science courses than liberal arts courses or
any other gourse (£<.01, h=.57, and power greater

than .97) in high school.

4,8 HYPOTHESIS 8

High mathematical aptitude relates to inter-
est in mathematics or science, but the degree of
high mathematical aptitude can not accurately pre-
diet the degree of liking for science or mathemat-
ies nor whether a student intends to major in a
physical, biological, or mathematical science in:
college. Furthermore, sex can not discriminate
between students majoring in mathematices or'sci-

ence and the ones who are not.

1. More SMPY students were planning to major
in mathematiecs, engineering, or the phys-
ical sciences (58%) than in the 1liberal
arts (9%) in college (see Table 15). The
difference between these two proportions
was significant at the p<.01 level. The
effect size equalled 1.12, which is con=-
sidered large, and the power of the test
was greater than .97. Thus, the null hy-

pothesis of no difference was rejected.



Page 139

Table 15
Intended College Majors Reported by the

Students in the Follow~up

Percent
Majors Male Female Total
Mathematical sciences/

Engineering 36 25 32
Science 26 25 26
Social Science 10 13 11
Liberal Arts 8 11 9
Other 11 12 11

Undecided 10 14 12
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SAT-M performance in SMPY's talent search
and sex can not accurately diseriminate
between students majoring in mathematics
or the physical sciences and students ma-
joring in. other fields in college (see
Table 16). Disceriminant analyses were
performed for each wave of the follow-up
and by grade. Although some of the dis-
criminant analyses were significant be-
cause of the large N, less than 5 percent
of the vafiance in student college majors
could be accounted for by talent search
SAT-M and sex (see Table 16). Betweén.51
and 60 percent of ;he cases were correct-
ly classified when using the discriminant
function (seé Table 16). This is almost
af the level expected by chance, i.e., 50
percent. Therefore, considerable overlap
between the groups is apparent. They are
not <c¢learly separated even though the
discrimination was significant in some of
the analyses. Thus, the null hypothesis

was accepted.

SAT-M performance in talent search and
later in high school does not relate to
degree of liking for mathematics at tal-

ent search participation and later in’



Table 16

Discriminant Analyses on the Basis of Talent Search SAT-M
and Sex of SMPY Students Classified into Mathematics or
Science Majors or Other Majors in College Performed by Grade
and Follow-~up Wave.

Follow-up Wave Discriminant Eigen Relative Canonical Functions Wilks®  Chi-
___And Grade Function value Percentage Correlation _Derived Lambda Square df Sig
2 - 8th (N = 421) 0 .99 5.2 2 n.s.
1 .01 100 a1 .
2 - 7¢h o = 47) o .99 03 2 g,
1 .00 100 . .03
384 ~ 8th (N = 649) : 0 .98 15.9 2 .00l
1 .02 100 .16
384 - 7th (N = 445) 0 .97 11.5 2 .01
1 .03 100 .16

Standardized Discriminant Function Coefficients
Follow-up Wave

And Crade 2 - 8th 2 - 7th 384 - Bth 384 - 7th
T.S. SAT-M 1.00 .83 .38 .59
Sex 0 -.79 .84 .70

Prediction Results

Follow-up Wave

and Grade 2 - 8¢th 2 - 7th 384 - 8th 364 - 7th
Percent False Positives 19 13 18 18
Percent False Negatives 29 36 22 25
Percent Correctly Classified 52 51 60 57

1'l‘hia analysis could not be performed for the first wave of the follow~up.

T%T °8eq
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high school (see Table 17). For the
first wave of the follow-up this analysis
was combined with the analysis for sub-
hypothesis 8.4 because only the reported
degree of liking for mathematies in high
school was available. The other analyses
were performed by grade for each wave of
the follow-up (see Table 17). Although
the canonical correlations thus derived
were significant, they were small; less
than 11 percent of the variance could be
accounted for. Thus, the null hypothesis
of no relationship between these two sets

of variables was accepted.

SAT-M performance in talent search and
later in high school does not relate to
reported degree of liking for science in
high school (see Table 18). For the
first wave of the follow-up, this analy-
sis was combined with sub-hypothesis 8.3
(see Table 17). Although the canonieal
correlation between the two sets of vari-
ables-SAT-M from talent search and from
high school and degree of reported liking
for biology, chemistry, and physics-was
for the most part significant because of

the large N, less than 11 percent of the
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Canonical Correlation Analyses Between SMPY Students Liking

for Mathematics at Talent Search and in High School and

Talent Search and High School SAT-M Performed Separately by
Grade and Follow-up Wave

Follow=up Wave Eigen Canonical Wilks' Chi-
and Grade Number Value Correlation Lambda Square
1 - 8th! 1 11 .34 .88 21.2
2 - 8th? 1 .11 .34 .89 39.0
3&4 -~ 8th 1 .10 31 .90 71.9
3&4 -7th 1 .03 .16 .97 13.2
Coefficients for Canonical Variables

Follow-up Wave and Grade 1 - 8th 2 - 8th 3&4 - 8th
Saecond Set

Talent Search SAT-M .63 .16 -.29
High School SAT-M .51 .89 1.16
First Set

Talent Search Math Liking - .40 .52
High School Math Liking .07 .82 .70

High School Biology Liking -.42
High School Chemigtry Liking .48
High School Physics Liking .66
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d.f.  Sig
4 .01
4 .001
4 .001
4 .01
3864 -7th
.08
.95
.59
.63

lThis analysis was different from the others because it included rated likings in
high school for biology, chemistry, and physics in addition to the high school
mathematics liking. Talent Search ratings of liking for mathematics was not

available.

2The analysis for the 7th graders in the second wave of the follow-up could not
be performed,because talent search ratings of liking for mathematics were un=-

available.
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Canonical Correlation Analyses Between SMPY Students Liking for
Biology, Chemistry, and Physics in High School and Talent Search
and High School SAT-M Performed Separately by Follow-up Wave and Grade

Follow-up Wave

and Grade _ = Number
2 -~ 8th 1
2 - 7th 1
384 - 8th 1
3 &.A - 7th 1

Coefficients for Canmonical

Second Set
Pollow-up Wave and Grade

Liking for Biology
in High School

Liking for Chemistry
in High School :

Liking for Physics
in High School

First Set
Talent Search SAT=-M

High School SAT~M

Eigen Canonical Wilks' Chi-
yalue Correlation Lambda Square d.f. Sig.
.13 .36 .87 55.9 6 .001
.05 .21 .95 2.1 6 n.S.
.08 .28 .92 52.3 6 .001
.06 .25 .9 28.4 6 .001
Variables
2-8h 2-7th 3&4-8th 3&04=7th
-.46 - .03 -.45 . -.22
48 - =91 .51 .35
.64 .82 .68 .82
.67 .84 .10 .25
.42 .27 .93 .83
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variance could be accounted for (see Ta-
ble 17 and 18). Thus, the null hypothe-
sis of no relationship between these two

sets of variables was accepted.

4,9 HYPOTHESIS 9

A fairly ﬁigh percentage of SMPY students
used at least one of the educationally accelera-
tive options for facilitating their education (see
Hypothesis 3). The students who considered’them-
. selves to be somewhat accelerated felt that their
acceleration haa affected their social and/or emo-
éional development somewhat positively and, that
they had made significantly better use of their
educational opportunities available to them than

had their non-accelerated counterparts.

1. Accelerated SMPY students reported that
their acceleration had affected their
social and/or emotiohal development some-
what positively (see Table 19). Only 5
oﬁt of 1104 (0.5%) students in the 2nd,
3rd, and 4th follow-ups who considered
themselves to have been accelerated felt
that their acceleration had affected

their social and/or emotional development
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Table 19

‘Mean of the Ratings of How Accelerated Students Felt Their Social
and/or Emotional Development Had Been Affected by Their Acceleration
and the Difference Between Accelerated and Non-Accelerated Students
(by the College Entrance Age Criterion) in How Well They Felt That
They Had Made Use of All Available Educational Opportunities

Acceleration Affect Social and Emotional Development

Follow-up Wave Firse (161) Second (310) Third & Fourth (794)
Mean! 1.60 3.81 3.72
5.D. 0.49 ‘ 0.83 0.86

Use of Available Educational Opportunities

Follow-up Wave First Second Third & Fourth
Accel- Non-Accel- Accel- Non-Accel- Accel-  Non~-Accel-
erated eraged erated erated . erated erated

(65) €137) (108) (414) (245) (1004)

Mean? ] 3.94 3.61 3.57 _  3.50 3.74 3.54

S.D. 0.90 0.95 0.93 0.92 0.91 0.95

t of mean difference

between accelerated

and non~accelerated

students 2.3, p < .05 n.s. 2.92, p< .01

lHow accelerated students viewed the effect of their acceleration on their social
and/or emotional development was coded as follows for the second and combined
third and fourth waves of the follow=up: 1 = much for the worse, 2 = negatively,
3 = no influence, 4 = positively, and 5 = much for the better. For the first
wave it was simplv: 1 = negatively and 2 = positively.

20se of available educational opportunities was coded as follows: 1 = extremely
poorly, 2 = rather poorly, 3 = about average, 4 = rather well, and 5 = extremely
well.



RESULTS

- Page 147

much to the worse. In contrast, 203
(18%) of the students felt the opposite
(see Table 19). The difference between
these two proportions was significant at
the p<.01 level by a two-tailed test of
significance. The effect size equalled
.78 (a medium effect size) and the power

of the test was greater than .97.

SMPY students felt that on the average
they had made rather good use of the edu-
cational opportunities available to them
(see Table 19). In this analysis, whe-
ther a person was considered accelerated
was judged on the basis of. age at college
entrance, This variable was the same one
discussed in hypothesis 3. A person was
judged as accelerated if at the time of
college entrance he/she would have been
or was less than the equivalent 17.65
years old, taking advanced standing cred-

its into account.

The accelerated students (by this
criterion) felt that they had made better
use of their available educational oppor-
tunities than their non-accelerated

counterparts. The difference was signif-
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icant for the first and combined third
and fourth waves of the follow~-up (see

" The

Table 2 ) but not the second wave.
effect sizes were small (.35 for the
first wave and .21 for the combined third
and fourth waves). Yet the null hypothe-
sis of no difference bétween accelerated
and non-accelerated students on theirw

perceived use of educational opportuni-

ties available to them was rejected.

4,10 HYPOTHESIS 10

Males performed significantly better than fe-

males

school.

1.

on

the SAT-M but not the SAT-V in high

SMPY males scored significantly better
than their female counterparts on the
SAT-M (see Table 3). The t's, computed
separately by follow-up wave, ranged from
3.5 (for the first wave) to 10.6 (for the
combined 3rd and 4th waves). The signif-

icance was at the p<.001 level (see Table

11) The power of the test for the second
wave of the follow-up was only ..35.
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2)., The effect sizes ranged from .52 to
.71, which are all in the medium range.
Thus, the null hypothesis of no differ-
" ence between the sexes on the SAT-M was

rejected.

2. The difference between male and female
reported performance on the SAT-V in high
school was not statistically significant
(see Table 3). Thus, the null hypothesis
of no difference between the sexes on the

SAT-V was accepted.

It can be seen in Table 3 that the initial
sex difference on SAT-V at talent search partici-
pation favoring girls diminished in high school,
and for the second wave was no longer statistical-
ly significant. Both on the SAT-M and SAT-V SMPY

males improved more than SMPY females.

4,11 HYPOTHESIS 11

Significant sex differences were found in
mathematiecs and science achievement during high
school among SMPY students. Males took more sci-
ence and mathematics courses, took more mathemat-

ies and sScience achievement tests or APP examina-
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tions, and scored better on them than SMPY fe-
males. There appeared to be a relationship be-
tween the sex difference on the SAT-M and these

differences.

Few significant sex differences were found,
however, in the attitudes toward mathematies and
science. Surprisingly, slightly more females than
males were planning to major in the mathematical
sciences in college and SMPY females reported re-
eéiving better grades in their mathematies courses

than SMPY males reported for themselves.

1., SMPY males took significantly more sem-
esters of high school mathematics than
SMPY females (see Tables 1 and 2). Table
1 shows that boys took approximately 9.2
semesters of mathematics, while girls
took approximately 8.4, The difference
was statistically different beyond the
.001 level by a t-test (see Table 2).
The effect sizes, d, equalled .19, .47,
and .28, respectively for each wave or
group of the follow-up. Thus, the effect
was considered to be only small. Even
though the difference was small, the null

hypothesis was rejected.
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SMPY males took significantly more higher
level mathematics courses than SMPY fe-
males (see Tables 20 and 2). The boys
took an average of 3.7 such courses,
while girls took an average of 2.8, sig-
nificantly different beyond the p<.01
level. The effect size values were in
the range of .38 to .60. This is in the

small to medium range.

Approximately 2/3 of SMPY boys took
at least one calculus course, compared to
40 percent of the girls (see Table 1)..
The difference in proportions was signif-
icant (p<.01), with a medium effect size
(h=.53). Furthermore, many more boys
than girls took two courses in calculus
(see Table 20). The differences were
significant beyond the p<.001 level (see
Table 2). No significant sex difference
was found in the grades received in cal-
culus, which were mostly A's and B's (see

Table 20).

The null hypothesis of no difference
between SMPY males and females in the
taking of higher level mathematics cour-

ses was rejected.
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Table 20

The Mean Number of Higher Level Mathematics Courses and Calculus
Courses Taken by SMPY Students by Follow-up Wave and Sex!

First Wave Second Wave Third & Fourth Waves
Males Females Males Females Males Females

(133) (69) (310) (221) (785) _(478)

Higher Level

Mathematics
Mean 3.7 3.0 3.7 2.6 3.7 2.9
S.D. 1.9 1.8 1.9 1.8 1.9 1.7
Calculus
Mean No. .
of Courses 1.2 0.8 1.3 0.6 1.2 0.7
S.D. 1.0 1.0 0.9 0.9 0.9 - 0.9
Mean Course
Grade . 3.5 3.6 3.4 3.6 3.4 3.6

S.D. 0.8 0.6 0.8 0.7 0.8 © 0.6

lThe following courses were considered to be higher level: college algebrd,
_trigonometry, analytic geometry, calculus, probability and statistics, computer
science, analysis, matrices, logic, and elementary functions.



RESULTS

3.

Page 153

In stepwise multiple regression analyses
performed separately by follow-up wave
and grade the following variables can not
accurately predict the number of semest-
ers of high school mathematics taken in
high school vby SMPY students: talent
search SAT scores, parental educational
level, paternal occupational status, sex,
number of siblings, sibling position,
mathematicecs liking at talent search or in
high school, rated importance of mathe-
maties for future career, and having
rated mathematics as a favorite course in

high school (see Table 21).

In the stepwise multiple regression
analyses performed on the large samples
(N>300), relatively small amounts of var-
iance in mathematics course-taking could
be accounted fdr by the predictor vari-
ables (between 9 and 16 percent). For
two of the analyses with a small N, 23
and 24 percent of the variance could be
accounted for,. In the other remaining
analysis only 11 percent of the variance
was accounted for. The effect size val-
ues ranged from .10 to .32 (see Table

21). Three of them were in the medium
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Follow-up Wave and Grade
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Follow-up Wave 1 ~ 8th graders (N=177, fz = .30, power > .99)1’2
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 Math Favorite Subject '
in high school .35 12 11.9 .27
2 T.S. SAT=M A .20 .080 12.7 .28
3 No. of siblings .46 .21 .011 3.4 -.15
4 Mother's education .48 .23 .013 2.8 .12
5 Sex (Males=l,Females=0) .48 .23 .005 1.4 .09
6 Sibling position .48 .23 .002 0.4 .05
7 Mach Liking in
high school .48 .23 .002 0.4 .05

F=level or tolerance was insufficient to include father's education in analysis.

Order of
Entering
Predictor

Variables

1

O W ~N O W

10

Follow=-up:

Predictor
Variables
T.S. SAT-M

Math Favorite Subject
in high school

Importance of math
for job at T.S.

Sex
No. of siblings

 Liking for math at T.S.

Father's education
T.S. SAT-V

Sibling position
Mother's education

Jxs

.24

A

.34
.36
.38
.38
.39
.39
.39
.39

|

.06

.10.

.12
.13
14
.15
.15
.15
.16
.16

Wave 2 - 8th graders (N = 329, £° = .19, power

2
R2
Change F
11.2
.037 8.4
.023 4.2
.014 3.2
.008 3.1
.005 2.1
.005 2.1
.005 1.9
.001 0.2
.000 0.1

> .99)

g

.22
.16

.11
.10
-.12
.08
.09
-.09
.03
-.02

F-level or tolerance was insufficient to include father's occupational status
in analysis.
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Follow=-up: Wave 2 ~ 7th graders (N = 50, F2 = .32, power = .73 )1
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change E 8
1 Math liking in high
school .29 .09 5.8 41
2 No. of siblings .32 .10 .018 3.8 -.34
3 S$ibling position .37 .14 .034 3.0 .33
4 Mother's education 40 .16 .025 4.3 -.36
5 Father's
Occupational status 48 W23 .065 1.5 .23
6 Father's education .48 .23 . 007 0.5 .14
7 Sex .49 .24 .003 0.2 .06
8 Math favorite course
in high school .49 .24 .203 0.2 -.07
F-level or tolerance was insufficient to include T.S. SAT-M in analysis.
Follow=-up: Waves 3 & 4 ~ 8th graders (N = 682, £~ = .10, power > .99)l
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F g
1 Math favorite course )
in high school .20 .04 27.5 .19
2 T.S. SAT-M .25 .06 .021 6.2 .10
3 Sex .27 .07 .013 9.0 .11
4 Father's education .28 .08 .008 0.9 .06
5 Sibling position .29 .08 .003 0.5 -.03
6 Father's
' Occupational status .29 .08 .001 0.7 .04
7 No. of siblings .29 .08 .000 0.2 =-.02
8 Importance of math '
- for job at T.S. .29 .08 .000 Q.1 .01
9 Mother's education .29 .09 .000 0.0 -,01

F-level or tolerance was insufficient to include liking for math at Talent Search
in analysis.
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Follow=-up: Waves 3 & & = 7th graders (N = 448, £ = .11, power > .99)l
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 Math favorite course
ia high school .24 .06 22.8 .22
2 Sex .27 .07 .016 4.0 .10
3 T.S. SAT=-M .29 .08 .010 3.4 .09
Liking for mach
at T.S. .30 .09 .006 1.8 .06
5 Father's
Occupational status .30 .09 .005 1.6 .08
Sibling position .31 .10 .003 1.9 .09
Importance of Math-
for job at T.S. .31 .10 .003 1.5 .06
8 No. of siblings .32 10 .001 0.4 -.04
9 Mother's education .32 .10 .001 0.4 .04
10 Father's education .32 .10 .000 0.1 -.02
* Follow-up: Waves 384 -7th § 8th graders (M = 123, f2 = .12, power > .98)
Order
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change E 8
1 Sex .16 .02 3.6 .19
2 T.S. SAT-V .20 .04 .016 3.4 -.18
3 Sibling position .24 .06 .015 2.4 .19
4 Mother's education .25 .06 .010 1.2 .11
5 T.S. Math Liking .27 .07 .008 2.0 -.14
6 Math favorite course
. in high school .29 .09 .012 1.7 .12
7 Father's
Occupational status .30 .10 .007 1.8 .18
No. of siblings .32 11 .007 0.9 -.11
Father's education .32 .11 .005 0.9 -.14
10 Importance of Math .
for job at T.S. .33 .12 .002 0.3 -.05
11 .33 11 .002 .05

T.S. SAT-M

0.2

lTalen: Search SAT-V scores were unavailable.

Paternal occupational status ratings were unavailable.
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range, while the other 3 effect sizes

were in the small range.

For the criterion variable, the R2

change for each predictor variable was
tested for significance at the .05 level.
The resulting equations and their stan-
dard error of estimate are shown in Table
11. The six separate analyses did not
reveal a predictor variable that was

overall best among the set.

Comparing the standard error of es-
timate with the standard deviation of the
criterioﬁ variable revealed the numbers
to be almost identical. This indicates
that the equations would probably result
in a substantial number of errors in pre-
dicting the number of semesters of mathe-
maﬁics taken. Therefore, the null hypo-

thesis was accepted.

There was a significant difference be-~
tween males' and females' grades in their
mathematics classes. The girls recéived
better grades. The mathematics courses
taken by the group is shown and contras-
ted by sex in Table 22; The course

grades of boys and girls are rather sim-



Table 22

Reported Mathematics Course~taking in High School by SMPY Students, Their Mean Course*

Grades, and Their Mean School Grades When Enrolled, Shown by Sex and Follow-up Wave

for Those Courses Where at Least 5% Had Been Enrolled!

Follow-up Wave First Second Third & Fourch
Male (133) Female (69) Male (310) Female (221) Male (785) Female(478)
Algebra T
Mean course grade 3.74 3.85 3.65 3.70 3.69 3.75
S.D. 0.51 0.36 0.60 0.58 0.55 0.51
Mean school grade 8.10 8.16 8.13 8.19 8.11 8.11
S.D. 0.62 0.44 0.58 6.50 ¢.51 0.46
Percentage enrolled 96 100 93 94 92 94
Algebra I
Mean course grade 3.61 3.67 3.57 3.60 3.60 3.62
S.D. 0.65 0.59 0.68 0.66 0.63 0.61
Mean school grade 9.39 9.49 9.49 9.53 9.48 9.58
S.D. 0.08 0.68 0.82 0.83 .84 0.91
Percentage enrclled 94 100 92 94 92 95
Plane Geometry
.Mean course grade 3.66 3.72 3,64 3.64 3.68 3.65
S.D. 0.65 0.51 0.62 0.57 0.59 0.59
Mean school grade 9.61 9.82 9.54 9.74 9.34 9.47
S.D. 0.71 0.62 0.67 0.58 0.65 0.63
Percentage enrolled 93 99 93 1 94 92 94
College Algebra
Mean course grade 3.61 3.67 3.60 3.53 3.49 3.53
S.D. 0.73 0.57 0.63 0.74 0.73 0.68
Mean school grade 10.87 11.33 10.68 10.97 10.70 10.89
S.D. 0.99 0.57 0.90 0.86 0.90 a.79
Percentage enrolled 53 35 49 40 43 35

86T °8eq
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Follow-up Wave Second Third & Fourth
Male (133) Female (69) Maie (310) Female (221) Male (785) Female (478}
Trigonometry
Mean course grade 3.51 3.56 3.55 3.60 3.54 3.58
S.Db. 0.75 0.65 0.66 0.66 0.67 0.66
Mean school grade 10.52. 11.19 10.60 10.96 10.50 10.79
S.D. 0.77 0.54 0.75 0.64 0.77 0.67
Percentage enrolled a7 86 81 80 83 . 80
Analytical Geomerry
Mean course grade 3.51 3.65 3.49 3.62 3.49 3.55
S.D. 0.75 0.53 0.72 0.62 0.74 0.68
Mean school grade 10.93 11.15 10.87 11.08 10.74 10.92
S.D. 0.71 0.56 0.75 0.56 0.97 0.63
Percentage enrolled 80 67 71 61 70 60
Calculus I
Mean course grade 3.47 3.62 3.44 1.55 3.40 3.59
S.D. 0.85 0.56 0.78 0.69 0.77 . 0.61
Mean school grade 11.42 11.93 11.65 11.82 11.60 1.82
S.D. 0.77 0.26 0.61 0.42 0.63 0.45
Percentage enrolled 61 42 69 34 66 43
Calculusg IT
Mean course grade 3.56 3.59 3.42 3.63 3.39 3.50
S.D. 0.71 0.57 0.76 0.60 0.81 0.73
Mean school grade 11.67 11.93 11.73 11.87 11.73 11.85
S.D. 0.71 0.27 0.57 0.34 0.60 0.47
Percentage enrolled 55 39 61 , 30 53 29
Probability Statistics
Mean course grade 3.62 3.90 3.59 3.87 3.69 3.84
S.D. 0.56 0.32 0.53 0.34 0.54 0.42
Mean school grade 11.28 11.80 11.47 11.30 11.17 11.55
S.D. 0.96 0.63 0.93 1.19 1.05 0.63
Percentage enrolled 22 15 18 10 17 12

6CT °8eg
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Table 22 (Cont.)

First Second Third & Fourth
Male (133) Female (69) Male (310) Female (221) Male (785) Female (478)
Elementary Functiong
Mean course grade 3.50 3.50 4.00 3.50 3.25 3.51
S.D. 0.55 0.55 0 0.71 0.90 0.66
Mean school grade 10.83 11.33 11.33 11.33 10.92 11.11
S.D. 0.40 0.52 0.58 8.58 0.57 0.47
Percentage envolled 5 9 1 1 6 8
Computer Sclence
Mean course grade 3.64 3.75 3.65 3.88 3.66 3.68
S.D. 0.50 0.50 0.58 0.34 0.63 0.59
Mean school grade 11.00 11.00 11.32 11.33 11.21 11.53
S.D. 0.95 1.41 0.96 1.11 0.93 0.80 .
Percentage enrolled 9 6 19 7 23 17

1

The differencesbetween males and females in course grades and school grades were significant. Females

received better grades (x? = 20.5, p < .001, g = .41, power > .98), and males took their mathematics in an
earlier grade (x2 = 22.1, p < .001, g = .42, power > .98),

091 °8egd



RESULTS

Page 161

ilar. Table 1 showed that the overall

mean mathematics grades for boys and

girls were not much different (i.e., boys

had a mathematics gradepoint average of
3.5 and girls 3.6 on a scale where A=4,
B=3, ete.). It becomes apparent from Ta-~
ble 22, however, that in almost every
comparison by course and sex, girls re-
ceive slightly better grades, A sign
test was employed to check if this dif-
ference was significant. It was
(chi-square=20.5.> p<.001) with a large

effect size (g=.41). Thus, the null hy-

‘pothesis was rejected. Girls do receive

better grades even in mathematies.

SMPY males take their mathematics courses
in a significantly wearlier grade than
SMPY females, The mean school grades
when SMPY students took each of their
mathematies courses are shown in Table
22. In almost every comparison by sex,
SMPY males took the course in a slightly
earlier grade. To test for significance
a sign test was utilized, which was sig-
nificant (chi-square=22.1, p<.001). The
effect size was also large (g=.42).

Thus, the null hypothesis of no differ-
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ence was rejected,

SMPY males do not have a significantly
stronger expressed liking for mathematics
in high school than SMPY females. Table
23 shows the mean rated liking for math-
ematies, biology, chemistry and physies
in high school by sex for the follow-up
waves. Mathematics was most preferred by
both the males and females. The differ-
ehce between the sexes in rated degree of
liking was extremely small. For the com-
bined third and fourth wave of the fol-
low-ﬁp, however, the sex difference was
significant (p<.05) because of the large
N (see Table 2). Yet the effect size
equalled only .13, which is not even con-
sidered small by Cohen (1977). Thus,
this significant difference was ignored.
The null hypothesis of no difference in

rated liking of mathematics was accepted.

SMPY males did not rank their preference
for mathematics significahtly more highly
relative to biology, chemistry, and phyé—
iecs than SMPY females. Table 23 shows
that mathematics was most "highly éanked

by both SMPY males and females. No sig-
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The Mean Reported Likings for Mathematics, Biology, Chemistry, and
Physicsl and Their Mean Preference Rankings Relative to Each Other

by Sex and Follow~up Wave

Follow-up Wave First Second Third & Fourth
Males Females Males Females Males Females
(133) (69) (310) (221) (78%) (478)
Mathematics
Liking
Mean 4.44 4.36 4,28 4.12 4.32 4,19
s.D. 0.81 0.87 0.92 1.08 0.91 1.01
t of mean differ-
ance between sexes R.3. n.s. 2.2, p< .05
Biology liking
Mean 3.91 4.18 3.88 4.08 3.68 3.98
S.D. 1.07 0.88 1.04 0.96 1.12 1.08
t of mean differ-
ence between sexes ' n.s. 2.2, p < .05 4.7, p < .001
Chemistry liking .
Mean 3.87 3.47 3.62 3.53 3.82 3.59
5.D. 1.01 1.21 1.14 1.23 1.12 1.19
t of mean differ-
ence between sexes 2.5, p < .01 .S, 3.2, p < .001
Physics liking
Mean 4.01 3.58 3.76 3.10 3.89 3.30
s.D. 0.99 1.10 1.17 1.17 1.11 1.21
£ of wmean differ-
ence between sexes 2.7, p < .01 6.1, p < .001 8.3, p< .001
Mathematics
Ranking
Mean 1.93 1.87 1.81 1.90 1.88 1.86
s.D. 0.90 0.91 0.99 0.98 0.97 0.95
t of mean differ~
ence between sexes n.s. n.s. n.s.
Biology ranking
Mean 2.65 2.21 2.67 2.10 2.82 2.16
s.D. 1.25 1.18 1.18 1.04 1.17 1.07
t of mean differ-
ence between sexes 5.6, p < .001 9.7, p< .001

2.4, p < .05
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Table 23 (Cont.)
Follow=-up Wave Fizst Second Third & Fourth
Males Females Males Females Males Females
(133) __ (69) (310)  (221)  (785) __ (478)
Chemiszry ranking )
Mean 2.66 2.83 2.81 2.63 2.60 2.73
S.D. 0.99 0.96 0.89 0.93 1.00 0.95
t of mean differ-
ence between sexes n.s. 2.2, p< .05 2.2, p < .05
Physices ranking
Mean 2.61 2.98 2.68 3.30 2.58 3.12
S.D. 1.13 1.00 1.08 0.94 1.07 0.99
t of mean differ-
ence between sexes 2.2, p < .05 6.4, p < .00l 8.1, p < .001

1The reported degree of liking was coded ag follows:

5 = strong liking, 4 = moderately stromg liking, 3 = neutral or mixed feelings,

2 = moderately strong disliking, 1 = stromg disliking



RESULTS

Page 165

nificant difference occurréd (seé Table
23). Thus, the null hypothesis was ac-

cepted.

Significantly more SMPY males than fe-
males took the College Board's mathemat-
ics achievement tests and the APP mathe-
maties examinations. The number of stu-
dents taking the mathematics achievement
tests is shown in Table 4 and the number
takihg APP mathematics examinations in
Table 6, both separately by sex. The
difference in proportions between males
and females taking the Math Level 1 ach-
ievement test, which is easier than the
Math Level 2, was not significant (i.e.,
20% of the boys vs. 23% of the girls).
The difference for the Math Level 2 was,
however, significant (p<.01). Approxim-
ately 34 percent of the boys took this
test, while only 18 percent of the girls
did. The effect size was only in the
small range (h=.37). With this type of
data where only small numbers are taking
each test, it becomes difficult to ach-

ieve anything but a small effect size.
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This problem is even stronger wheq
testing for a significant difference in
the number taking the two APP mathematics
examinations. Approximately 12 percent
of the maies and 8 percent of the females
took the APP Calculus AB examination,
which is less advanced than the APP Cal-
culus BC examination. Although the dif-
ference in proportions was significant at
the p<.01 level, the effect size did not
even reach the criterion for a small ef-
fect (h=.13). The more difficult BC ex-
amination was taken by 17 percent of the
males and 5 percent of the females, sig-
nificantly different at the p<.01 level,.
The effect size was small (h=.40). Be-
cause of the difficulty in getting any-
thing but a small effect size, the null

hypothesis was rejected despite the small

h. SMPY boys took more mathematics ach-

ievement tests and APP examinations, es=-
pecially the more difficult ones, than

SMPY girls.

SMPY males scored significantly higher
than SMPY females on the College Board's
mathematics achievement tests. Mean

scores by sex are shown in Table 4, On
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the Math Level 1 boys scored on the aver-
age 695, while girls scored around 650
(see Table 4). The difference was sig-
nificant beyond the p<.01 level, except
for the first wave of the follow-up (see
Table 2). The effect size equalled .58
for the second wave and .73 for the com-
bined third and fourth waves, which are
considered to be in the medium range. On
the more difficult Math Level 2, the boys
scored on the average 748 and the girls
approximately 708 (see Table 4), signif-
icantly different beyond the p<.05 level
(see Table 2). The effect size ranged
from .47 to .86, which is in the medium
to large range. Thus; the null hypothe-
sis of no difference between the sexes on
mathematies achievement test scores was

rejected.

An analysis of covariance was com-
puted on Math Level 2 achievement test
scores by follow-up wave and grade. The
effect of sex was tested after talent
search SAT-M scores was controlled for,
The results are shown in Table 24, When
mathematical reasoning ability was con-

trolled for, the effect of sex was re-
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Analysis of Covariance on Chemistry, Physics, Bioclogy, and Math Level 2
Achievement Test Scores for Sex, Controlling for Talent
Search SAT-M Score, Performed Separately by Follow=-up

Wave and Grade!

Chemistry

Achievement Source of

Test _Variation §s df MS F
Wave 2: Sex 6.7 1 6.7 .2
8th graders Error 1784.2 56 31.9

Waves 3 & 4: Sex 12553.5 1 12553.5 2.2
8th graders Error 663008. 6 115 5765.3

Waves 3 & 4: Sex 487.9 1 487.9 1
7th graders Error 421303.4 71 5933.9
Physics )

Achievement Source of

Tast Variation Ss df MS F
Wave 2: Sex 115.0 1 115.0 2.3
8th graders Error 2063.6 42 49.1

Waves 3 & 4: Sex 29232.1 1 29232.1  6.3°
8th graders Error 283726.0 61 4651.3

Waves 3 & 4: Sex 4175.4 1 4175.4 1.1
7th graders Error 168889.0 46 3671.5
Bilology

Achilevement Source of

Test Variation S8 df MS F
Waves 3 & 4: Sex 10431.7 1 10431.7 1.6
8th graders Error 289365.6 45 6430.4

Waves 3 & 4: Sex 4189.4 1 4189.4 .72
7th graders Error 286000.6 49 5836.8
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Math Level 2

Achievement Source of

Test Variatiom S8 daf MS 3
Wave 1: Sex - 115.3 1 115.3 2.3
8th graders Ezror 2363.7 48 49.2

Wave 2: Sex 7.1 1 7.1 .3
8th graders Error 2687.1 108 24,9

Waves 3 & 4: Sex 33671.9 1 33671.9  11.6°
8th graders Error 648370.7 223 2907.5

Waves 3 & &4: Sex 13933.8 1 13933.8 5.12
7th graders Error 403342.3 148 2725.3

% < .05

®p < .001
1

These 3nalyses were only performed if the sex difference was significant on the

achievement test for the group and the N was large enough.
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duced. Yet sex still remained a signifi-
cant effect for two of fthe four analyses
performed (see Table 24). Because the
effect of sex was reduced, a relationship
may exist between the sex difference on
the Math Level 2 achievement test and the
less well develbped mathematical reason-
ing ability.of the SMPY girls compared to

the SMPY boys at talent search,

The above analysis was not performed
for the Math Level 1 achievement test

scores, because a similar analysis was

performed in sub-hypothesis 12.2. In

those stepwise multiple regression analy-
ses trying to predict Math Level 1 ach-
ievement test scores, the overall best
predictor was taleqt search SAT-M scores.
Little additional variance was accounted
for when séx was added ¢to the'multiple
regression equations (see sub-hypothesis
12.2). Thus, sex is not a goéd predictor
of Math Level 1 achievement test scores
after mathematical reasoning ability at
talent search was contolled for, Again
this seemed to indicate a possible rela-
tionship between the sex difference on

the SAT-M and the one on the mathematics
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achievement tests.

SMPY males do not score significantly
higher than SMPY females on the APP math-
ematics examinations., Mean scores on the
APP Calculus AB and the more difficult
APP Calculus BC examination are shown in
Table 6 by sex. Mean scores were above
the mean and boys did ftend to score more
highly. The differences were, however,
for the most part not significant (see
Table 2). Thus, the'null hypothesis‘of

no difference was accepted.

More SMPY males than females do not plan
to major in the mathematial sciencesiin
college. The percentage of males repor-
ting that they intended to major in the
mathematical sciences was 15 percent,
while for the SMPY females this was 17
percent. The difference favoring girls
was not significant. Thus, the null hy-

pothesis was accepted.12

More SMPY males than females accelerated
their educational progress in high
school. The results for the overall mea-
sure of acceleration (age at college en-

trance taking advanced standing into ac-
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count) revealed no significant sex dif-
ferences except for the first wave of the

follow-up (p<.01, see Table 8).

When thg use of the various acceler-
ative options (see Table 7) was analyzed,
the following two (somewhat related)
variables showed significant sex differ-
ences for all fblow—up waves: the taking
of APP examinations (p<.071) and entering
college with advanced standing (p<.05).
Significantly more males took APP examin-
ations (40% -males vs. 25% females,
p<.01, h=.32, power>.97). The mean num-
ber of examinations taken was almost 1
for boys and about 0.5 for girls (p<.001,
see Tables 7 and 2). No significant dif-
ferences by a sign test were seen, how-
ever, in scores earned on APP examina-

tions (Chi-Square=z.92).

12) In sub-hypothesis 8.1 the intended col-
lege majors of SMPY students were discussed.
In those analyses, mathematical science majors
were combined with engineering majors. A sex
difference favoring the SMPY males was then
found, but was due to the finding that more
SMPY males than females intend to major in
engineering.
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Moreover, significantly more SMPY
males than females enter college with ad-
vanced standing (p<.05 and h=.37, .24,
and ;1&, respectively, for each wave of
the follow-up) and with more advanced
standing credits. The difference in
credits earned was significant,- however,
only for the combined third and fourth
waves of the follow-up (p<.01, effect

size=.40, see Table 2).

For the first wave of the follow-up,
SMPY boys used all the available acceler-
ative options significantly more fre-
quently than SMPY girls (see Table 7).
The difference in proportions wusing an
accelerative option was significant at
least at the p<.05 1level for all sex
cohparisons. The effect sizes were
greater than .30 (small effect). These
differences were reflected in the overall

acceleration variable (see Table 8).

Taking all these observations into

account, it became necessary to reject

.the null hypothesis. Boys do make more

use of acceleration than girls do, al-

though the effect is small.
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Significantly more SMPY males than fe-
males took mathematics during the first
semester of college. Of the students in
college, 81 percent of the males and 68
percent of the females reported that they
took at least one mathematics course dur-
ing their first semester of college.
This difference was significant beyond
the p<.01 level, with a small effect size
(h<.30), Thus, the null hypothesis was

rejected.

Significantly more SMPY males than fe-
males participated in mathematics con-

13 Approximately 23

tests in high school.
percent of the boys and 12 percent of the
girls had participated in at least one,
significantly different beyond the p<.01
level. The effect size was, however,
small (h=.29). The mean number of con-
tests participated in by the boys was .47
énd .25 by the girls, significantly dif-
ferent beyond the p<.001 level (see Table

2). The effect size was small (d=.34).

Thus, the null hypothesis was rejected.

13)

This variable does not include TV quiz

show participation.
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Significant differences between SM?Y
males and females in their participation
in science fairs weré. not found. For
both boys and girls, 17 percent partici-
pated in at least oné. The mean number
of science fairs participated in was .25
for the whole group. Thus, the null hy-

pothesis was accepted.

SMPY males scored significantly higher on
the College Board's chemistry achievement
test than SMPY females. Mean scores by
sex are shown in Table 4.. Boys scored on
the average 676, while girls scored 643,
The sex difference was significant for
each wave of the follow-up (p<.05) except
the first (power equaled only .43) (see
Table 2). The effect sizes were all me-
dium for the analyses (d~.71, .59, .54,
respectively for each group). Thus, the

null hypothesis was rejected.

An analysis of covariange was per=-
formed on the .chemistry achievement
scores by sex, controlling for‘ falent
search SAT-M., The results are shown in
Table 24, When ability on the SAT-M at

talent search participation is controlled
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for, the effect of sex is no longer sig-
nificant. Thus, the sex difference in
chemistry achievehent scores might be re-
lated to that SMPY females have less well
developed mathematical reasoning ability

than SMPY males.

SMPY males score significantly higher on
the College Board's physics achievement
test than SMP? females. In Table 3 it
can be seen that the mean score for the
males was approximately 676 and for fe-
males 607. The sex difference was sig-
nificant for the second and combined
third and. fourth waves of the follow=-up
(p<.05) (see Table 2) and could not .be
tested for the first wave because only
one girl took the test. The effect size
was large (d=.85 and .78). Thus, the
null hypothesis of no difference was re-

Jjected,

An analysis of covariance was per-
formed on the physics achievement scores,
controlling for talent search SAT-M
scores to detect the resulting effect of
sex. The findings are shown in Table 24,

After ability on SAT-M was controlled
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for, the effect of sex was significant
only for one of the analyses. Thus, the
sex difference in physics achievement
scores may be related to the sex differ-
ence found in the talent search in mathe-

matical reasoning ability.

SMPY males do not score significantly
higher on the APP chemistry examinations
than SMPY females. In Table 6 the mean
scores are shown by sex. Boys scored 3.7
on the average and girls 3.4, Because
only one girl in the first wave of the
follow-up and one girl in the second took
the APP'chemistry examinations, a t-test
could not be performed on those two
groups. For the combined third and
fourth waves a t-test was employed and
the difference was found to be insignif-
icant (see Table 2). The power of the
test was relatively low, however (.54),
The null Hypothesis of no difference was

accepted.

SMPY males do not score significantly
higher on the APP physies examinations
than SMPY females. Mean scores are shown

in Table 6 for the three APP physics ex-
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aminations. Very few girls took them.
As a result, only one of the six compari-
sons could be tested-- Physices B for the
combined third and fourth waves of the
follow-up. That sex difference turned
out to be not significant (see Table 2).
The power of the test was 1low (.H6);
however, The null hypothesis was accep-

ted.

Significantly more SMPY males than fe-
males took the College Board's chemistry
achievement test and the APP chemistry
examination. Approximaﬁely 18 percent of
the maleé and 10 percent of the females
took the chemistry achievement test (see
Table 4), significantly different at the
p<.01 level. The effect size was small
(h=.23). Of the SMPY males 7 percent
took the APP chemistry examination, while
only 2 percent of the females did (see
Table 6). The difference was significant
beyond the .01 level with a small effect
size (h=.25). As a result, the null hy-

pothesis was rejected.
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Significantly more SMPY males than fe-
males took the College Board's Physiecs
Achievement Test and the APP physies ex-
aminations, Approximately 13 percent of
the males and 3 percent of the females
took the physies achievement test (see
Table 4), significantly different beyond
the .01 level. The effect size was small
(h=.39). A significant difference be-
tween males and females was also found
for the APP physics examinations (p<.01),
which were taken by 9 percent of the
males and 1 percent of the femaies (see
Table 6). The small effect size equalled
Lu1., Thus, the null hypothesis was re-
jected., SMPY males and females do differ
in the taking of physies examinations in

high school.

There was no substantial difference be-
tween SMPY males and femgles in the tak-
ing of - College Boardfs Biology Achieve-
ment Test and the APP Biology Examina-
tion. The biology achievement test was
taken by 8 percent of the males and 9
pefcent of the females (see Table .l), a
difference which was not significant.

Approximately 7 percent of the males and
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3 percent of the females took the APP
Biology Examination (see Table 6). Al-
though the difference was significant
(p<.01), the effect size did not meet the
criterion for even being considered small
(h=.19). Thus, the null hypothesis of no
difference between the sexes in the tak-
ing of Dbiology examinations in high

school was accepted.

SMPY males score significantly higher on
the College Board's biology achievement
test than SMPY females. Mean scores on
this test are showﬁ in Table 4, | Boys
scored on the average 660 and the girls
623. The sex difference was not signifi-
cant for the first and second wave of the
follow-up, however, For the combined
third and fourth wave, the difference was
(p<.05) (see Table 2). The effect size
for each wave of the follow-up was .76,
.32, and .48. Because the overall effect
size waé almost medium and for the analy-
sis with the large N the sex difference
was significant, the null hypothesis was

rejected.
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An analysis of covariance was per-
formed on the biology achievement scores
in the combined third and fourth wave of
the follow-up by grade. The effect of
sex was tested while controlling for ab-
ility in the talent search on the SAT-M.
The results are shown in Table 24. When
mathematiecal reasoning ability was con-
trolled for, the effect of sex was no
longer significant. Thus, the sex dif-
ference on the biology achievement test
may be related to the sex difference in
mathematical reasoning ability detected

in the 7th or 8th grade for this group.

There was no significant difference be-
tween SMPY males and females in their
performance on the APP biology examina-
tion., The mean: scores are shown by sex
in Table 6. Although the males scored
slightly better, the difference was not
significant (see Table 2). Thus, the

null hypothesis was accepted.

Stepwise multiple regression analyses
performed separately by follow-up wave
and grade revealed that talent search SAT

secores and sex can fairly accurately pre-
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diect the number of science and/or mathe-
matics achievement or APP examinations
taken in high school. Table 25 shows the
multiple regression analyses. Bgtween 16
and 23 percent of thé variance in the
taking of these examinations could be ac-
counted for by the talent search SAT
scores and sex (see Table 25). The as-
sociated effect sizes ranged in value
from .19 to .30, which are considered to

be in the medium range.

For the criterion variable, the R2

change for each predictor variable was
tested for significance at the .05 level.
The resulting equatioﬁs and their stan-
dard error of estimate are shown in Téble
11. By itself talent search SAT-M, the
overall best predictor, could account for
betweeh 15 and 21 percent of the vari-

ance.

Comparing the standard error of es-
timate with the <criterion variable's
standard deviation revealed that predic-
tion was somewhat improved by use of the
equations, although many errors would

still be made. Because the effect size
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Follow-up: Wave 1 - 8th graders (N = 184, £° = .22, power > .96)%
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8-
1 T.S. SAT-M .39 .15 19.1 .31
2 Sex (Males=l,Females=Q) .43 .18 .036 8.0 .20
Follow~yp Wave 2 - 8th graders (N = 451, £2 = .27, power > .99 )
Order of :
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 T.S. SAT-M .43 .18 54.6 .35
2 Sex (Males=l,Females=0) .44 .19 .012 10.0 14
3 T.S. SAT-V 45 .21 .013 7.1 .12
Followayp Wave 2 - 7th graders (N = 56, fz = ,19, power = .72)1
Order of
Entering
Predictor Predictor 2 g2
Variables Variables R R Change E 8
1 T.S. SAT-M .39 W15 9.8 .40
2 Sex (Males=l,Females=0) .39 .16 .006 0.3 -.08
Follow-up: Waves 3 & 4 - 8th graders (N = 736, £ a2 , power > .9) L
Order of '
Entering 2
Predictor Predictor . 2 R
Variables Variables R R Change F 8
1 T.S. SAT-M .42 .18 129.2 .39
2 Sex (Males=l,Females=0) .44 .19 .017 15.3 .13
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Table 25 (Cont.)

Follow-up: Waves 3 & 4 -~ 7th graders (N = 500, £2 = .24, power > -99) L

Order of
Entering 2 . -
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 T.S. SAT-M .43 .19 102.2 42
2 Sex (Males=l,Females=(Q) .44 .19 .007 4,2 .08
Follow-up: Waves 3 & 4 - 7th & 8th graders (N = 147, f2 = .30, power > .99)a
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 T.S. SAT-M .46 .21 32.0 .42
2 Sex (Males=l,Females=0) .48 .23. ..022 4.2 .15

%The F-level or tolerance was insufficient to include T.S. SAT-V in the analyses.

lTalen: Search SAT-V scores were unavailable.
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-was medium, the null hypothesis was re-

jected.

There was no significant difference be-
tween SMPY males and females in their ex-
preséed liking for chemistry. Table 23
shows the mean expressed liking for chem-
istry and the mean of the rankings of
chemistry relative to biology, mathemat-
ies, and physies. The mean of the chem-
istry likings was equated to a moderate
liking for both boys and girls. Although
the boys preferred chemistry slightly
moré than the g&rls. the difference was
not significant for the second wave of
the follow-up and was oo small (yet
significant) for the combined third and
fourth waves to be considered even a

small effect (g=.19).

Of the four subjects: biology,
chemistry, physics, and mathematics,
chemistry was the least preferred by the
boys and was ranked thifd by the girls.
The difference in the ranks given ¢to
9hemi§try by the boys and girls was sig-
nificant for the second and combined

third and fourth waves of the follow-up
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(see Table 23). The effect sizes were
too small to be considered even a small
effect, however (i.e., less than .20).

Thus, the null hypothesis was accepted.

SMPY males do 1like bhysics significantly
more than SMPY females. The mean of the
expressed 1likings for physies and the
mean of its ranking relative to biology,
chemistry, and physics is shown in Table
23. The boys appear to have a moderately
strong 1liking, while the girls 1like it
somewhat. The difference was significant
beyond the .01 level (see Table 2), with
effect sizes that were in the medium
range (d=.41, .56, and .50, respectively,

for the three groups).

Relative to biology, chemistry, and
mathematies, physics was the least liked
by the girls, while for the boys it was
ranked second in preference. The differ;
ence was significant beyond the .05 level
(see Table 23), with a medium effect size
(d=.35, .62, and .53, respectively, for
the three groups). Thus, the null hypo-
thesis was rejected. Boys do prefer

physics more than girls do,
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SMPY females have a stronger expressed

liking for biology thanvSMPY males do.
The mean of the expressed 1likings for
biology and the mean of its rankings re-
lative to chemistry, physics, and mathe-
matics are shown in Table-23. Liking for
biology was equated. to a moderately
strong 1liking. The difference between
the boys and girls was significant for
the second and combined.third and fourth
waves of the follow-up (p<.05), but not
for the first wave (see Table 23). The
effeet sizes were in the small range

(d=.27, .20, .22).

Girls ranked biology second in pre-
ference relative to chemistry, physies,
and mathematies, while boys ranked it
third. . The difference was significant
for all waves of the follow-up (see Table

23) and had a medium effect size (d=.37,

.51, and .59, respectively, for the three

groups). Thus, the null hypothesis was
rejected. Girls prefer biology more than

boys do.
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4,12 HYPOTHESIS 12

Ability at talent search participation can
rather accurately predict achievement at the be-

ginning of college.

1. In stepwise multiple regression analyses
performed separately by grade and fol-
low-up wave, the following variables can
accurately predict reported high school
SAT-M score: talent search SAT scores,
paternal occupational status, parental
educational 1level, number of siblings,
sibling position, mathematics 1liking,
number of semesters of mathematics taken
in high school, and rated importance of
mathematics for future career (see Table
26). The R2 for the analyses ranged from
.37 to .55. Thus, from 37 to 55 percent
of the variance in repqrted high school
SAT-M scores <c¢an be accounted for by
these variables (see Table 26), The ef-
fect sizes ranged from .59 to 1.22, which
were all in the large range. The power
of the analyses were all greater than

.97.
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Follow-up: Wave 1 - 8th graders (N = 173, EZ s ,59 power > .,96) 1
Order of
Entering )
Predictor Predictor 2 R
Variables Variables R R Change F 8
T.S. SAT-M .55 .30 38.2 .43
2 Mothers' education .58 .34 .036 1.9 .11
3 Semesters of
Math in high school .60 .35 .019 5.3 .15
Fa;her's education .81 .37 .013 3.4 .14
5 Sibling position .61 .37 .001 0.1 02
Math Liking in '
high school .61 .37 .000 0.1 .02
7 No. of siblings .61 .37 .000 0.0 -.01
lTalenc Search SAT-V scores were unavailable
Follow-up: Wave 2 - 8th graders (N = 298, f2 = ,82, power > .96)
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R R Change F 8
1 T.S. SAT-M .62 .38 112.6 .55
2 Semesters of
Math in high school .66 .43 .053 24.8 .23
3 Math Liking at T.S. .66 44 .007 4.8 .10
4 Sinling position .67 .45 .007 4.6 .12
5 Father's education .67 .45 .003 2.0 .10
6 Father's
Occupational status .67 .45 .002 1.2 -.07
No. of siblings .67 .45 .001 0.4 -.04
Importance of Math
for Job at T.S. .67 .45 .000 0.2 -.02
9 Mother's aeducation .67 .45 .000 0.1 .02
10 T.S. SAT-V 67 W45 .000 0.1 .01
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Order of
Entering
Predictor

Variables

1
2
3

Follow~up: Wave 2 - 7th graders (N = 45, f

Predictor

Variables
T.S. SAT-M
Sibling position

Father's
Occupational status

No. of siblings

Math Liking in
high school

Father's education
Mother's education

Semesters of Math
in high school

=

48
.58

- .61

.64

.65
.65
.66

.66

44

2

099

044
.026

.018
.007
.003

.006

im

16.0
5.7

2:4
0.7

0.2
0.7
0.4

0.4

= .79, power = .98)2

jo

.51
)

.27
-.14

.07
-.16
11

.09

zTalenc search SAi-V seores and ratings of liking for mathematics and importance

of machematics for future job were unavailable.

Order
Entering
Predictor

Variables

w

O M N o

Follow-up: Waves 3 & 4 - 8th graders (N = 630, 52 = 1.13, powe~r > ,99) 3

Predictor
Variables
T.S. SAT-M

Semesters of Math
in high school

Math liking at T.S.
Father's education

Importance of Math
for job at T.S.

Sibling position
No. of siblings
Mother's education

Father's
Occupational status

.71
.72
.72

.72
.72
.72
72

.73

=

44

.50
.51
.52

.52
.52
.53
.53

.53

3Talen: Search SAT-V scores were unavailable.

.058
.016
.008

.001
.0G1
.002
.000

.000

68.4
14,2
5.6

1.6
3.2
2.1
0.5

0.3

=

.59

.23
.12
A1
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Order of
Entering
Predictor

Variables

® N e U

Follow~up:

Predictor
Variables
T.S. SAT-M

Semesters of Math
in high school

Father's

QOccupational status

Sibling position
Father's education
Math Liking at T.S
No. of siblings

Importance of Math
for Job at T.S.

Mother's education

Waves 3 & 4 - 7th graders (N = 421, £

3 &
.59 .35
61 .38
.83 .40
.64 41
.64 3%
. " .64 .42
.65 .42
.65 42
.65 .42

4Talem: Search SAT-V 'scores were unavéilable.

z, .72, power = .99) 4

RZ
Change _F 8
210.2 «56
.026 18.5 .16
.025 3.9 .10
.008 6.6 -.13
.003 1.5 .07
.003 1.6 .05
.003 2.0 .08
.001 1.1 .04
.000 0.2 .02

Order of
Entering
Predictor

Variables

~

O o 9 O

10

Follow-up: Waves 3 & 4 - 7th graders (N =

Predictor
Variables
T.S. SAT-M

Semesters of Math
in high school

T.S. Math Liking

Importance of Math
for Job at T.S.

Mother's education
Father's education
No. of siblings
T.S. SAT=V
Sibling position

Father's
Occupational statu

R g
.68 .46
71 .50
.73 .53
.73 .54
.74 .54
.76 .55
.75 .56
.75 .56
5 .56
s .75 .56

117, f2 = 1,3, power = ,97)

RZ
Change F 88
78.9 .63
.047 12.6 W24
.024 3.2 .12
.009 3.6 .13
.005 3.2 -.13
011 1.4 .12
.003 0.7 .07
.001 0.1 .02
.000 0.1 -.02
.000 0.0 01
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For the c¢riterion variable, the R2

change for each predictor variable was
tested for significance at the .05 level.
The resulting equations and their stan-
dard error of estimate are shown in Table
11. In all the analyses the talent
search SAT-M score was the best predictor
and was the first variable to be entered
in the stepwise multiple regression a-
nalyses. By itself it could account for
from 23 to 44 percent of the variance in
high school SAT-M scores (see Table 26).
Following the talent search SAT-M score,
the best predictors of high school SAT-M
were the number of semesters of mathemat-
iecs taken in high school and one of the
highly eorrélated parent education or
occupational status variables (see Table
26). The change in R° with the addition
of these variables was not large, howev-

er.

Comparing the standard error of es-
timate with the <c¢riterion wvariable's
standard deviation revealed that substan-
tial improvement in prediction is made by
using the above equations. Thus, the

null hypothesis was rejected. The above
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variableé could rather accurately predict
high school SAT-M scores,. and talent

search SAT-M was the best predictor.

In stepwise multiple regression analyses
performed séparately 'by grade and fol=-
low-up wave, the following variables can
accurately predict reported high school
Math Level 1 achievement test score:
talent search SAT, paternal occupational
status, parental educational level, num-
ber of siblings, sibling position, mathe-
maties 1liking, number of semesters of
mathematiecs taken in high school, and
rated importance of mathematics for fu-
ture career (see Table 27). The lowest

2 was .42 and the highest .56, The ef-

R
fect sizes ranged from .72 to 1.27, which

are all in the large range.

For the c¢riterion variable, the R2

change for each predictor variable was
tested for significance at the .05 level,
The resulting equations and their stan-
dard error of estimate are shown in Table
11, The best overall predictor of Math
Level 1 achievement score across all a-

nalyses was the talent search SAT-M. By



Table 27

Stepwise Multiple Regression Analyses in Predicting Reported High
School Achievement Scores on College Board's.Mathematics Level 1
Test by Grade and Follow-up Wave

Follow~up:
Order of
Entering
Predictor Predictor
Variables Variables R
Semesters of Math
1 in high school .50
2 Talent Search SAT-M .65
3 Mother's education .69
4 No. of siblings .70
5 S$ibling position .71
6 Father's education .72
7 High school math likiang .72
sFollow-up: Wave 2 - 8th graders
Order of
Entering
Predictor Predictor
Variables Variables R
1 Talent Search SAT-M .62
2 T. S. math liking .67
Semesters of math in
3 high school .70
Father's occupational
4 status .72
5 Talent Search SAT-V .73
6 Mother's education .73
7 No. of sibliangs .74
8 Sibling position .75
Importance of math
9 for job at T.S. .75
10 Father's education .75

]

.25
42

.48

.50
.50
.51
.51

N = 64,

]

.38
4b

.49

Wave 1 - 8th graders (§ = 47, £%

2

.167
.063
.017
.006
.011
.000

p?

Change

.060

« 044

.028
.010
.013
.008
.009

- .002

.000

= 1.04, power

19.5

8.6
1.9
0.1
1.0
0.9

0.02

= 1.27, power

F

21.7

8.2

5.7

3.0
2.8
1.9
1.7
1.0

0.2

0.02

> .99yt

8

.56
37
.18
.05
14
14
.01

> .99)l

(12

.48

.13
-.12

&
.02
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3This analysis was not computed for the 7th graders because of too small an N.
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Talent Search SAT-V scores were unavailable.

Follow-up: Waves 3 & 4 - 8th graders (N = 123, EZ = ,72, power
Order of
Entering 2
Predictor Predictor 2 R
Variables Variables R RT Change F_ 8
1 Talent Search SAT-M .48 .23 25.9 .39
Semesters of math
in high school .58 .34 .107 16.6 .30
T.S. math liking .64 .41 .073 6.3 .22
Importance of math for )
4 job at T.S. .65 .42 .008 1.4 .09
5 Sibling position .65 .42 .003 1.1 =-.10
6 No. of siblings .65 42 .003 0.6 .07
7 Mother's education .65 W42 .000 0.0 =.01
Father's occupa-
8 tional status .65 W42 .000 0.0 =-.01
2
Follow-up: Waves 3 & 4 = 7th graders (N = 97, £ = .75, power
Order of
Entering - 2
Predictor Predictor 2 R™
Varisbles Varisbles R Y Change F g
1 Talent Search SAT-M .48 .23 35.7 .50
2 Sibling position .58 .33 104 13.4 =.41
3 T.S. math liking .61 .37 .034 3.1 .17
4 Mother's education .63 .39 .021 3.1 .18
Semesters of math
5 in high school .64 41 .018 2.0 .12
6 . No. of siblings .65 42 .009 1.5 .13
Father’s occupational
7 status .65 43 .008 1.3  =~.13
Importance of math
8 for job at T.S. .65 .43 004 0.5 «.07
Father's education .66 .43 .001 0.2 .05
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1
> .99)

> .99)
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itself it could account for up to 38 per-
cent of the variance in mathematics ach-
ievement scores (see Table 27). The next
best predictor appeared to be the number
of semesters of mathematics'taken in high

school.

Comparing the standard error of es-
timate with the criterion variable's
standard deviation revealed that substan-
tial improvement in prediction is made by
using the equations. Because of these

results the null hypothesis was rejected.

In stepwise multiple regression analyses
performed separately by grade and foi-
low-~up wave, the following variables can
accurately predict reported high school
SAT=-V score: talent search SAT scores,
paternal occupational status, parental
educational 1level, number of siblings,
sibling position, and having rated Eng-
lish as your favorite subject in high
school (see Table 28). Because talent
search SAT-V scores were available only
for the participants in the 19?3 Talent
Search, SAT-V score' from talent search

could be included in only two of the a-
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Stepwise Multiple Regression Analyses

in Predicting Reported High School SAT-V

Scores by Grade and Follow-up Wave
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Follow-up: Wave 1 -~ 8th
Order of
Entering
Predictor Predictor
Variables Variables
1 T.S. SAT-M
2 English Rating
3 Mother’s education
4 Father's education
5 No. of siblings
6 Sibling position
1

graders (N = 171, £

R

.37
43
46
46
.46
.46

5?
.13
.19
.21
.21
.21
.21

2'

RZ

Change

.052
.027
.001
.000
.000

power

E

21l.1
9.4
3.1
0.2
0.1
0.1

> .96)1

g
.34
.22
.15
.04
.02

-.02

Talent Search SAT-V scores and father's occupational status ratings were unavailable.

Follow-up: Wave 2 - 8th graders (N = 379, £2 = 1.33, power = .63)
Order of
Entering 2
Predictor Predictor - 2 R
Variables Varigbles R R Change F 8
1 T.S5. SAT-V .74 .54 282.7 .66
2 Father's education .75 .56 .013 6.2 .14
3 English Rating .75 .56 .003 4.4 .07
4 T.S. SAT-M .75 .56 .005 4.9 .08
5 Mother's education .75 .57 .002 1.4 -.05
6 No. of siblings .75 .57 .001 3.4 -.08
7 Sibling position .76 .57 .004 3.2 .08
8 Father's Occupational ' .
status .76 .57 .000 0.07 .01
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Follow=up: Wave 2 - 7th
Order of
Entering
Predictor Predictor
Variables Variables
1 English Rating
02 Sibling position
3 Mother's education
4 Father's
Occupational status
5 No. of siblings
] Father's education
2

tegt Talent Seazch SAT-M.

graders (N = 46, £~ = .47,

[

.42

.54

.56
.56
.56

el

17
.25
.29

.31
.31
.32

2

Change

.075
.046

015
.005

.001 .,

power = .20)2

LG}

1.4
0.5

0.4
0.3
0.1

1]

-.20
.12

.12
-.12
.05

Talent Search SAT-V scores were unavailable. - The F~level was insufficient to

Order of
Entering
Predictor

Variables

~N O v oL N

3

Predictor
Varizbles
T.S. SAT-M
English Rating
Mother's education
Father's education
Sibling position

. No. of siblings

Father's
Occupational position

{0

.41
47
.49
.50

.50

.50

=

.17

.24
.25
.25
.25

.25

Talent Search SAT-V scores were unavailable.

RZ

Change

.058
.020
.004
.002
.000

.000

Follow-up: Waves 3 & 4 - 8th graders (N = 663, £ = ,33, power,

(L]

112.1
44.4
7.1
1.0
1.6
0.3

0.1

.> .96) 3
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Follow-up: Waves 3 & 4 = 7th & 8th graders (N = 131, £ - .61, power > .99)
Order of
Entering 2
Predictor 2 R
Variables Variable R R Change F 8
T.S. SAT=-V .56 .31 38.9 .48
Father's
Occupational status .58 .34 .025 3.8 .19
3 English Rating .59 .35 .013 2.9 .13
4 T.S. SAT-M .60 .37 .013 . 3.7 .15
5 No. of siblings .61 .37 .008 a.9 .09
6 Mother's education .61 .38 .002 0.2 -.04
7 Father's education .61 .38 .001 0.2 -.04
8 Sibling position .61 .38 .000 0.1 .02
Follow-up: Waves 3 & 4 - 7th graders (N = 454, 52 a .39, power >.99) 4
Order of .
Entering 2
Predictor 2 R
Variables Variable R R™ Change E B
1 T.S. SAT-M 42 .17 99.5 .41
English Rating .46 .22 041 22.7 .19
Father's .
Occupational status .51 .26 040 9.2 .17
4 Mother's education .52 .27 .0l4 7.7 .13
Sibling position .53 .28 .010 6.1 -,10
Father's education .53 .28 .000 0.2 -.03

4Talem: Search SAT scores were not included in analysis. Only these variables were
entered into equation because the F-level was insufficient for further computations.
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nalyses. For these two analyses, the R2

equalled .57 ahd .63 and talent search
SAT-V was the best single predictor (see
Table 28). The effect sizes were 1.33
and 1.70,respectively (see Table 28).
The next best predictor after talent

search SAT-V was one of the highly cor-

‘related parental educational and occupa-

tional level variables. They accounted
for only a very small percentage of addi-

tional variance after the talent SAT-V

. score had been entered into the equation,

however.

For the remaining analyses R° was

much lower, The smallest R2 was .21 and
the largest .32 (see Table 28). The ef-
fect sizes ranged from .27 to .47, which
encompasses both medium and large effect
sizes (see Table 28). The best predictor
in these analyses was the talent search
SAT-M score, accountiné for about 17 per-
cent of the variance in high school SAT-V
score. Following the talent search SAT-M
score as the best predictor were having
rated English as your favorite subject in

high school and one of the highly correl-
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ated parental educational and occupation-
al variables. They could account for ap-
proximately an additional 10 percent of
thel variance in reported high school

SAT-V scores (see Table 28).

1

For the criterion variable, the R2

change for each predictor variable was
tested for significance at the .05 level.
The resulting equations and their stan-
dard error of estimate are shown in Table
1. By comparing the standard error of
estimate with the high school SAT-V's
standard deviation, it reveals that pre-
diction is substaﬁtially improved by us-
ing the equafions. Because of these re-

sults the null hypothesis was rejected.

Talent search SAT, paternal occupational
status, and parental educational level
can not accurately discriminate between
students having been accelerated and the
ones who had not been accelerated in
their educational progress (see Table
29). Acceleration was judged on the
basis of age at time of college entrance..
This variable was discussed more exten-

sively in hypothesis 3.



Discriminant Analyses of SMPY Students Classified into Two

Table 29

Groups in Terms of Whether the Student was Accelevated by

Time of College Entrance Performed Separately by Follow-up

Wave and Grade

Follow-up Wave Discriminant FEigen  Relative Canonical Functions Wilks' Chi-
and Grade Function value Percentage Correlation Derived Lambda Square df _Sig.
1 - 8cth (N = 178) 0 .82 34.4 3 .001
. ) .22 100 .42
2 - 8th (N = 419) 0 .94 24.7 5 .001
.06 100 .24
2 - 7th (N = 51) 0 .94 2.7 4  n.s.
.06 100 .24
364 - 8th (N = 719) 0 .94 42.9 4 .001
.06 100 .24
384 - 7¢th (N = 486) 0 .90 51.4 .001
.11 100 .32
3&4 -~ 7th & 8th (N = 139) 0 .89 15.1 5 .01
.12 100 .33
Standardized Discriminant Function Coefficients
Follow-up and Grade: 1 - 8cth 2 - 8th 2 - 7th 364 - 8th 384 - 7th 384 -~ 7th & 8th
T.S. SAT-M -.82 -.66 .46 .90 -.87 .90
T.S. SAT-V - -.38 - - ~ -.09
Father's Occupational Status - -.05 .77 .56 -.33 .08
Father's Education -.17 .04 -.42 -.23 ~.10 .45
Mother's Education -.23 -.33 -.89 -.04 -.22 -.32
Prediction Results
Follow-up and Crade: 1 - 8th 2 - 8th 2 - 7th 3&4 - 8ch 384 — 7th 384 - 7¢h & 8th
Percent False Positive 11 28 33 28 24 23
Percent False Negative 19 . 8 6 8 8 12
Percent Correctly Classified 70 64 61 64 68 65

20C ©°8eg
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Except for the first wave of the
follow-ap, the eigenvalues of the result-
ing discriminant functions derived from
the discriminant anal&ses performed sep-
arately by grade and follow-up wave were
low (see Table 29). Among this set the
highest eigenvalue —equalled .12, In
those analyses 11 percent or less of the
variance in the decision to accelerate
could'be accounted for by the resulting
discriminant function. Wilks' Lambda was

high even before the first discriminating

- function was removed (see Table 29). It

varied between .89 and .94 for the analy-
ses with the low eigenvalues and equalled
.82 for the first wave. Even the func-
tion with the largest eigenvalue (for the
first wave of the follow-up) can account

only for 18 percent of the variance.

Classification based on the discrim-
inant function was correct for approxim-
ately 60 percent of the students for the
analyses with the low eigenvalues (see
Table 29). Classification was correct
for about 70 percent of the students in
the first wave. All these classificat-

ions were based on posterior probability.
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Clearly, the discriminant function does
not improve ciassification accuracy sub-
stantially, since by chance 50 percent
would be correctly classified. With re-
gard to classification errors, more false
positives than negatives were made (see
Table 29). Across all analyses talent
search SAT-M score received the largest
weight in the diseriminant function (see
Table 29). The null hypothesis was ac-
cepted since only a small percentage of
the variance in the decision to become
accelerated could be accounted for by the
above variables in the discriminant anal-
yses performed on the samples with large

N's.

When separating the students into three

groups according to academic difficulty

of the college attended, the following

variables can rather accurately discrim-
inate between the groups: talent search
SAT, paternal occupational status, paren-
tal educational 1level, number of awards
and honors won, and the degree of accel-
eration (see Table 30). When separating
the students into groups by their col-

leges' status scores, these variables



Discriminant Analyses of SMPY Students Classified into

Table 30

Three Groups on the Basis of their Colleges' Intellectualism Score

(Bottom 25%, Middle 50%, Top 25%) Performed Separately by Grade

and Follow-up Wave

Follow-up Wave ’ . Discriminant Eigen  Relative Canonical
and Grade Function__ value Percentage Correlation _Derived
2 - 8th (N = 419) 0
.05 63 .22 1
2 .03 37 .17
2 - 7Tth (N = 51)
1 .25 77 44 1
.07 23 .26
384 - 8th (N = 719) o
.20 9 40 1
.01 7 .12
384 - 7th (N = 486) 0
W24 86 44 1
2 .04 14 .19
384 - 7th & 8th (N = 139) i)
1 33 65 .50 1
.18 35 .39

1This analysis could not be performed for the first wave of the follow-up.

Functions Wilks®

.92
.97

.75
.93

.82
.99

.18
.96

.64
.85

Chi-

Lambda Square

33.5
12.3

13.1
3.2

137.3
10.0

120.5
18.0

59.6
21.8

16

14

14

14

16

Sig.
.01

N.8.

n.s8.

n.s.

.001

‘DS,

.001
.01

.001

oz @8egd



Table 30 (continued)

Standardized Discriminant Function Coefficients

Wave and Grade 2 - 8th 2 - Ith 384 - 8th 384 ~ 7th 364 - 7¢h & 8th
Function 1 2 1 2 1 2 1 2 1 2
T.S. SAT-M -.32 .51 -.43 .19 .63 -.33 .59 13 .69 -.49
T.5. SAT-V ' -.05 - -.09 - - .- - - - -.02 .47
Father 's Occupational Status -.30 -.84 -.06 - .58 -.03 -.35 .31 -.56 .31 -.06
Father's Rducation ~.58 41 .02 -1.07 .48 1.2 .02 -.12 .03 48
Mother's Education .00 .58 -.32 .26 .15 -.46 .41 .1 .09 .29
No. Academic Awards .. -.30 ~.47 42 ~.27 .11 -.43 .02 ~.31 .21 -.22
No. -other Awards .22 .17 ~.64 ) -.00 47 -.01 -.42 ~40 -.43
Degree of Acceleration -.63 .18 .19 .54 -.11 .10 -.19 -.50 .04 .38

Prediction Results
Follow-up Wave and Grade 2 — 8ch 2 - 7th 384 ~ 8th 384 - 7th 3&4 ~ 7th & 8th

Percent Correctly Classified 43 45 44 47 54

goz @34
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could not accurately discriminate between
the groups (see Table 31). For both of
these analyses the groups were formed by
separating the students into the bottom
25 percent, the middle 50 percent, and
the top 25 percent in terms of their
colleges' scores. The analyses were per-
formed separately by grade and follow-up
wave. Since <college ratings were not
available for the students in the first
wave of the follow-up, this analysis

could not be performed on that sample.

For the first set of anglyses be-
tween groups separated on the basis of
their colleges' intellectualism scores,
two discriminant functions were derived
(see Table 30). The first function was
significant for every analysis except one
(the 51 Tth-graders in wave 2 of the
follow~up). The second function was sig-
nificant for only two analyses. The
amount of variance between the groups ac-
counted for by the first function was ap-
proximately 20 percent (see Table 30).
For the second function this was between
1 and 15 percent of the remaining vari-

ance unaccounted for by the first func-



Table 31
Discriminant Analyses of SMPY Students Classified Into Three Groups on the Basgis of

Their College's Status Score (Bottom 25%, Middle 50%, Top 25%) Performed Separately
by Grade and Follow-up Wave

Follow-up Wave Discriminant Eigen Relative Canonical Functions Wilks' Chi-

and Grade Function Value Percentage Correlation Derived Lambda Square d.f. Sig.

2 - 8th 0 .91 40.7 16 .001

(N = 419) 1 .08 a3 28 1 .98 7.1 7 n.s.
2 .02 17 .13

2 - 7th o .88 5.5 1 n.s.

(N = 51) 1 .08 66 .28 1 .96 1.9 6 n.s.
2 .04 34 .21 :

3 &4 - 8th 0 .88 91.4 14 .001

(N = 719) 1 .11 85 .32 1 .98 14.3 6 .05
2 .02 . 15 14

364 - 7¢th 0. .83 91.4 14 .001

(N = 486) 1 .16 81 .38 ° 1 .96 18.5 6 .01
2 .04 19 .19 :

3 &4 - Tth & 8th (4} .83 23.9 16 n.s.

(N = 139) 1 .18 9 .39 1 .98 2.4 17 n.s.
2 .02 9 .13

80z 28e4



Table 31 (Cont.)

Standardized Discriminant Function Coefficients

Follow-up Wave 3 & 4th -~
and Crade 2 - 8th 2 - 7th 3 & 4th ~ Bth 3 & 4th - 7th  7th & 8th
Function 3 1 2 1 o2 1 2 1 2 1 2
. Talent Search SAT-M ~.11 .19 ~-.08 .13 ~-.33 .02 -.31 -.48 .33 -.13
Talent Search SAT-V a5 .15 - - -— - - - .18 -.85
Father's Occupational v )

Status -.37 1.19 -.08 ~-.3%6 24 ~.54 -.29 =22 .09 .11
Father's Education .98 -.46 .66 -.21 -.83 -.20 -.53 .18 .70 .02
Mother's Education 22 -,27 .33 71 -.22 .87 -.21 .32 -.11 .57
No. of Academic

Awards .28 -.21 -.39 .40 ~.12 ~-.09 -.06 ~.42 .28 -.06
No. of Other Awards -.33 .26 .24 .48 -.18 ~.02 -,21 .28 -.11 -. 14
Degree of Acceleration .31 .16 -.18 .30 -.01 .56 -.16 .51 .20 .21

2 - 8ch 2 - 7th 3&4 - 8ch 3 & 4 - Tch 3 &4 - 7th & 8th
Percent Correctly Classified 41 43 45 46 46

lrhis analysis could not be performed for the first wave of the follow-up.

607 °3ed
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tion. From the initial Wilks' Lambda if
is clear that there existed some discrim-
inating power in the variables being used
(see Table 30). The first function ac-
counts for between 63 and 93 percent of

that variance.

Classification based on the discrim-
inant function was correct for approxim-
ately 45 percent of the students, compar-
ed to the 33 percent expectéd by chance
(Table 30). Classification was performed
on the basis 6f posterior probability.
Clearly there is a great aﬁount of over-

lap between groups. They are not clearly

'separated even though the discrimination

was statistically significant.

The first function seems primarily
to represent mathematical ability and
parental education or occupational stat-

us.

ﬁhen interpreting the above findings
it must be kept in mind that there was
considerable restriction in range in in-
tellectualism scores. Although there was
considerable degree of overlap between

the groups, it was accepted that the
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eigenvalue was significantly different

from zero to permit the conclusion that

the groups differ on the basis of the

linear combination of the variables.

When the same analyses were perform-
ed for the students' status scores rather
than intellectualism scofes, considerably
less diseriminating power existed in the
variables being used (see Table 31). For
all analyses except two (the ones with
the smallest N's), the first discriminat-
ing funection was significant. The second
discriminating funection was significant
only for the two énalyses on the samples
with the iargest N (see Table 31). The
Wilks' Lambda was relatively high before
even the first diseriminating function
was removed (between .83 and .91). After
the first discriminatiﬁg function is re-
moved, Lambda varies between .96 and .98
for the analyses. Although the second
discriminating function was significant
in'two analyses,.it is clearly wuseless
when trying to discriminate between the
groups. For the first function between 8§
and 15 percent of the variance could be

accounted for by the variables.
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Classification was correct for ap-
proximately U45 percent of the students,
compared to the 33 percent figure expec-
fed by chance. Thus, there is consider-
able overlap between the groups. 'They
are not clearly separated even ﬁhough the
discrimination was statistically signif-
icant.1u Thefefore. the null hypothesis

of no differences between the groups on

the population parameters was accepted.

Quality of college attended by a student
correlated significantly with the stu-
dent's-talgnt search SAT, paternal occu-
patiqnaI status, parental educational
level, number of awards and honors won,
and degree of acceleration. The above
relationship was tested by use of canon-
ical correlation between college intel-
lectualism and status scores and the
above variables (see Table 32). The an-
alysis was performed separately by grade
and follow-up wave, It could not be per-

formed for the first wave of the fol-

14) From Table 31 it is apparent that
the first discriminating function mainly
represents the students' fathers' educa-
tional level.



Table 32

Canonical Correlation Analyses Between SMPY Students' College's
Intellectualism and Status Scores and Students' Talent Search
SAT Scores, Parental Education, Father's Occupational Status,
Number of Awards Won in High School, and Degree of Acceleration,
Performed Separately by Grade and Follow-up Wavel

Degree of Acceleration

Follow-up Wave Eigen Canonical Wilks' Chi-
and Grade Number Value (Correlation Lambda Square d.f. = Sig.
2 - 8th 1 .18 42 .77 94.4 16 .001
2 .07 .26 .93 24.1 7 .001
2 - 7th 1 .25 .50 .71 13.3 14 n.s,
2 .05 .22 .95 2.0 6 n.s.
3 &4 - 8th 1 .13 .36 .85 108.1 14 .001
2 .02 .16 .98 16.4 6 .01
364 -7t 1 .12 .35 .85 72.7 14 .00l
2 .03 .19 .97 15.6 6 .05
3&4 -7th .
and 8th 1 .25 .50 .67 49.6 16 .001
2 .11 .33 .89 14.6 7 .05
Coefficients for Canonical Variables
Second Set
Follow-up Wave 2 - 3&4 - 3&% 4 ~ 3&4 -
and Grade 2 - 8th 7th 8th 7th 7th & 8th
Canonical Correlation 1 2 1 1 2 1 2 2
Talent Search SAT-M .29 =.65 .48 .68 =~.39 .76 ~.09 .79 <.35
Talent Search SAT-V .25  -.02 -— - - - -— .03 .23
Father’s Occupa- :
tional Status A1 .05 47 .00 -.59 13 =03 .09 -.41
Father's Education .66 .52 -.05 .41 1.09 .08 .73 .20 1.20
Mother's Education .10 -.39 .07 .16 ~-.01 .38 -.02 .07 =-.44
No. of Academic Awards .14 43 =33 .16 .00 11 03 .22 .02
No. of Other Awards -.08 -.44 42 =12 13 .05 .36 -.34 .14
.14 .33 -.28 -.08 .20 =~.05 62 .31 YA

Page 213
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Table 32 (Cont.)

First Set
Follow-up Wave 2 - 3&4 - 3&4 - 384 -
and Grade 2 - 8th 7th 8th 7th 7th & 8th

College Intellec- .69 =1.63 1.44 1.43 -1.24 1,70 =,92 1.16 ~-.92
tualism

College Status .35 1.76 =-.57 =.56 1.81 ~-.98 1.67 =-.24 1l.46

1This analysis could not be performed for the first wave of the follow-up.
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low=up, however.

The first canonical correlation was
significant in every analysié except one
where the N was small (see Table 32).
The first canonical correlation values
varied between .35 and .50 in the analy-
ses. The amount of variance in one can-
onical variate accounted for by the other
ranged between 12 and 25 percent (see Ta-
ble 32). In the first canonical variate
talent search SAT-M score receives the
largest weight in the second set of
variables, while in the first set college
intellectualism score receives the larg-
est weight (see Table 32). Thus, the
first canonical variate is primarily mea-

suring academic ability.

The second canonical variate is also
significant in every analysis except the
one with the small N (see Table 32). The
second canoniecal correiation values
ranged between .16 and .33 in the analy-
ses. The second set of canonical vari-
ates is accounting for the maximum amount
of the relationship between the two sets

of variables left unaccounted for by the
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first canonical vériates. In the analy-
ses, the amount of remaining variance in
one canonical variate that is accounted
for by the other ranges between 2 and 11
percent (see Table 32). In the second
set of canonical variates, college status
scores and the correlated parental occu-
pational and educational 1levels receive
the largest weights (see Table 32).
Thus, the second set primarily measures
socio-economic status. The null hypothe~

sis was rejected.

4,13 HYPOTHESIS 13

SMPY students felt that their association
with SMPY had benefited them educationally, while
not detracting from their social and emotional de-
velopment (see Table 33). Although subsequent to
the talent search itself, SMPY had had little con-
tact with most of the students from its talent
" searches (only through its bulletin-- the ITYB--
for the most part), the students were asked to
rate how much SMPY hdd affected them educationally
and how SMPY had affected their social and/or emo-

tional development, Since most felt that SMPY had
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Table 33

Follow-up Students' Ratings on Degree of Educational Help
Received by SMPY and How SMPY Affected Their Social and/or

Educational Help
At least some, percent
None, percent

Unfavorable influence,
percent

Meanl 2
Standard Deviation

Social and/or Emotiomal
Development

Positively, per&ent

Ne influence, percent
Negatively, percent
Mean®

Standard Deviation

Emotional Development

First Wave Second Wave Third & Fourth
(202) (531) Waves (1263)
61 63 60
39 36 38
0 1 2
2.9 2.8 2.8
0.9 0.8 0.8
2 18 21
79 80 77
- -2 3
-— 3.2 3.2
-— 0.5

0.5

1The perceived degree of educatiomal help raceived from SMPY was coded as follows:

1 = hurt me 2 = none

3 = 3 1little 4 = considerably 5 = much

2The distribution of reéponses was significantly skewed and had a significant

amoun t of kurtosis.

3The rated influence of SMPY on students' social and/or emotional development was

coded as follows:
1 = myuch for the worse

S = much for the better

2 = negatively 3 = no influence 4 = positively
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helped them educationally-- a major purpose of
SMPY-- and few felt SMPY had negatively affected
their social and/or emotional development, the
main goal of SMPY can be said to have been ful-

filled.

1. Over 60 percent of the students felt that
SMPY had helped theﬁ educationally at
least some. Less than 2 percent felt
that SMPY had hurt them (see Table 33).
The over all mean was equivalent to
SMPY's having helped the students a 1lit-
tle. The distribution of responses ¢to

_ this queétion on the questionnaire was
tested for skewness and kurtosis. The
analysis was performed separately by fol-
low-up wave. The resulting skewness val--
ues ranged between .69 and .96, which are
all significant at the p<.01 level by a
one-tailed test of significaﬁce. The
kurtosis ranged between 4.3 and 4.6,
which were all significantly different
from mesokurtosis at the p<.01 level,
Thus, the students did significantly more
often view SMPY as having helped them ed-
ucationally than the converse,. There-

fore, the null hypothesis was rejected.
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2. The majority of SMPY students (almost
80%) felt +that SMPY had not affeeted.
their social and/or emétional development
(see Table 33). Moreover, 1less than 3
percent felt that SMPY had negatively af-
fected their social and/or emotional de-
velopment, The overall mean for this
variable equated to no influence on
social and/or emotional development.
Since no effect was found, it proved un-
necessary to test the distribution of

responses for significant skewness or

kurtosis. The null hypothesis of no in-

fluence was accepted.

4,14 HYPOTHESIS 14

When separating the SMPY students into three
groups 'according to their degree of educational
acceleration by the time of college entrance, the
following variables can not discriminate among the
groups: high school SAT, number of awards and
honors won, participation in mathematics contests,
intellectualism and status scores of their col=-
leges, number of semesters of mathematics taken,

and number of science courses taken (see Table
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34). The measure of acceleration was the one de-
scribed extensively in hypothesis 3. It is a mea-
sure of age at college entrance, taking the amount
of advanced standing credits earned at college en-
trance into account. The three groups were formea
on the basis of the following criteria: (1) no
acceleration, (2) some acceleration but less than
1 year, and (3) 1 year or more acceleration. The
diseriminant analyses yielded ¢two discriminant

functions.

Before any functions were removed, the Wilks'
Lambda values ranged between .85 and .90. This
indicated that not much discriminating power ex-
isted in the variables being used. ~Yet from the
chi-square test it becomes apparent that a signif-
icant amount of discriminating information exists
(see Table 34). The first discriminant function
is therefore significant. 1Its associated canonic-
al correlation values range between .30 and .37
(see Table 3&5. Thus, the disecriminant function
can account for about 9 to 14 percent of the vari-
ance among the groups. The contributions of the
discriminating variables to the function c¢an be
seen in the lower half of Table 34, The first
function seems primarily to represent mathematical

ability.



. Table 34

Discriminant Analyses of SMPY Students Classified into Three Groups

in Terms of Degree of Acceleration (None, Some, Much) by the Time

of College Entrance, Performed Separately by Follow-up Wave
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sig.

.01
n.s.

.001

N.S.

.001
.05

Discrimi- Rela- Canoni-
Follow- nant Eigen tive Per- cal Cor- Functions Wilks' Chi~
up Wave Function value centage relation Derived Lambda Square d.f.
1 0 .85 30.5 14
(N = 196) 1 .16 90 .37 1 .98 3.1 6
2 .02 10 .13
2 0 .89 51.5 18
(N = 437) 1 .10 80 .30 1 .98 10.5 8
2 .02 20 .16
3&4 0 .90 120.3 18
(N = 1106) 1 .10 86 .30 1 .98 17.1 8
2 .02 14 .12 ’
Standardized Discriminant Function 1 Coefficients
Third and
First Wave Second Wave Fourth Waves
High School SAT-M +79 .55 .57
High School SAT-V .00 .21 .21
No. Academic Awards .10 14 .10
No. Other Awards -,27 -.25 -.17
No. Math Contests -.04 .32 .34
College Intellectualism - .64 .52
College Status - -.61 -.53
Semesters of Math in
High School -.14 -.28 -.45
No. of Science Courses -.68 =40 -.26
Percent Correctly Classified
Follow-up Wave . First Second Third and Fourth
54 49 54
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The second discriminating function was sig-
nificant only for the analysis on the very large
sample. Judging from the Wilks' Lambda, there is
not much discriminating information left after the
diseriminating power of the first function was
removed. Clearly, the second function was useless

and was thus disregarded.

Classification based on the discriminant
functions was correct for approximately 50 percent
of the students, compared to the 33 percent'expeq-
ted by chénce. Hence, there was considerable
overlap between the groups, They are not clearly
separated even though the diserimination was sig-
nificant. Classification was performed on the

basis of posterior probability.

Because of these results the null hypothesis
of no difference between the population parameters
corresponding to the sample estimates was accep-

ted.

On a more informal basis the extra-curricular
interests and jobs held during high school by the
SMPY students were studied, The students were
asked to list the number of in-school and out-of-
school activities engaged in during grades 8

through 12, They were grouped into 17 categories
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ranging from number of academic activities to num-

ber of religious activities. The mean of the
total number of such activities was 23 across all
four waves of the follow-up. The total reported
numbers ranged from 0 to 91 activities per stu-
dent, The three most popular categories of ex-
tra-curricular interests for both males and fe-
males were, in order, reading, social, and per-

forming arts.

The number of jobs held by the students was
also ascertained. Across all waves of the fol-
low-up approximately 87 percent of the students
reported haviné had at least one job in grades 8

through 12. The mean number of jobs held was 2.2.

Thus, the SMPY students were actively doing
many different things throughout high' school,
There appeared no evidence that these gifted stu-

dents had a narrow range of interests.’

4,15 SUMMARY

The results of the statistical analyses for
Hypotheses One through Fourteen were presented.
For Hypothesis One it was demonstrated that SMPY
students took significantly more semesters of

mathematics than students in general and college-
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bound seniors do in high school. Approximately
one year more of mathematiecs was taken by SMPY
students than by college-bound seniors. In addi-
‘tion, SMPY students were ten times more likely to
take calculus in high school than high school stu-
dents in general. Their achievement in science
was almost as outstanding, but significantly less
than in mathematies. SMPY students did not take
significantly more semesters of science than .

college-bound students.

For Hypothesis Two it was shown that SMPY
students performed significantly better on both
aptitude and achievement tests taken during high
school than other students. SMPY students reaf-
firmed their initial academic superiority by scor-
ing on the average 200 points and 170 points bet-
ter, respectively, on the SAT-M and SAT-V in high
school than college-bound seniors. Their mean
scores on the College Board Achievement Tests for
- all such tests were 100 points above the average
for college bound seniors. The highest scores
were not necessarily in mathematiecs. On the col-
lege-level APP examinations SMPY students scored
above the mean for every test, and took these ex-
aminations more frequently than students in gen-

eral,
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The analyses presented in Hypothesis Three
revealed that SMPY students became significantly
more acéelerated than students in general in high
school. The reported use 6f accelerative options

was higher than the norm.

For Hypothesis Four it was shown that SMPY
students won many awards and honors in high
school, especially academic ones. Within this
high ability group, however, SAT scores from tal-
ent search could not predict the number of schola-

stic awards and honors won.

The analyses utilized to ﬁest Hypothesis Five
revealed that over 90 percent of SMPY students
were attehding college before the summer of 1980,
typically at academically and socially prestigious
universities, and said they were enjoying it. At
least half of the SMPY students intended to major
in the mathematical sciences, science,. or engi-
neering. The academic difficulty of the colleges
attended was significantly higher than their
social selectivity. Yet both ratings were signif-

icantly above the mean.

For Hypothesis Six it was revealed that over
96 percent of the SMPY group wanted to receive at
least a bachelor's degree. A doctoral degree was

their most frequently named goal. Thus, the
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group's educational aspirations were high.

The analyses employed to answer Hyﬁothesis
Seven revealed that mathematics and science cour-
se; were significantly the favorite courses of
SMPY students in high school, Both were equally
liked and were significantly more strongly preferred.
by them than by students in general. Since SMPY
students also frequently participated in science
fairs and mathematics contests, they exhibit

strong interests for mathematies and science,.

The discriminant analysis and canonicallcor-
relation anlyses utilized to test Hypothesis Eight
revealed that, although SMPY studenté show a
strong interest for mathematies and science, the
degree of mathematical aptitude within this group
can not predict the degree of liking for science
or mathematics nor whether a student intends ¢to
major in the physieal, biological, or mathematical

sciences in college,

It was established above that a fairly high
percentage of SMPY students had utilized at least
one of the accelerative options in high school.
For Hypothesis ¢ it was shown that the students
who considered themselves to be somewhat acceler-
ated felt that their acceleration had affected

their social and/or emotional development somewhat
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positively. They also considered that they had

made significantly better use of available educa-

tional opportunities.

For Hypothesis Ten it was demonstrated thét
SMPY males performed significantly better than
SMPY females on the SAT-M but not the SAT-V in
high school. On both SAT-M and SAT-V the males
had improved more than the females during high

school,

The results of the statistical analyses test-
ing Hypothesis 11 established that significant sex
differences in mathematics and science achievement
exist during high school among SMPY stuqents.
Males took more science and mathematics courses,
took more mathematiecs and science achievement
tests or APP examinations, and scored better on
these tests tﬁan SMPY females. The SMPY females,
however, received significantly better grades in
their mathematies course-work than SMPY males and
slightly more SMPY females were planning to major
in the mathematical sciences in college. Few sig-
nificant differences were found in attitudes to-
ward mathematicé and science. The analyses of co-
variance and the multiple regression analyses re-
lvealed a.relationship between the sex difference

on the SAT-M and the sex differences in achieve-
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ment.

For Hypothesis 12 it was shown that demon-
strated ability in talent search can accurately
predict achievement at the beginning of college
for those SMPY students who were attending col-

lege.

For Hypothesis Thirteen it was found that the
influence of SMPY upon the students it had identi-
fied was perceived as beneficial. Most felt SMPY

had helped educationally, while not detracting

from their social and/of emotional developmgnt.

The discriminant analyses employed td answer
Hypothesis Fourteen revealed'that accelerated SMPY
students achieved Similarly to their non-acceler-
ated counterparts who went to college. The accel-
erated students did, however, tend to go to more

academically difficult institutions.

On a more informai basis than above, the act-
ivities participated in by SM?Y students was dis-
cussed., SMPY students engaged in a wide variety.
Reading, social, and performing arts activities
were the most popular, Overall, the SMPY students

had a wide range of interests.
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RESULTS

In conclusion, it appears that the SMPY stu-
dents have on the whole lived up to their academic

-promise or potential discovered in the talent

- search.



CHAPTER 5

CONCLUSIONS AND IMPLICATIONS

Presentation of the conclusions of this work
was broken down into five sections, The first
section deals with the characteristics of mathe-
matically precocious students (i.e., SMPY stu-
dents) in high school. More specifically, the
findings with respect to aptitude and achievement
test scores, course-taking in the sciences and
mathematics, interest in and attitudes toward
mathematics and science, and the number of awards
and honors won are discussed. The second section
covers acceleration, In the third section the
SMPY students' college attendance and their educa-
tional aspirations are discussed. The findings
relating to éex differences are presented in the
fourth section. Finally, in the fifth section the
findings evaluating the effectiveness of SMPY are

covered,
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5.1 CONCLUSIONS
5.1.1 Hypotheses 1, 2, 4, 7, 8, 11, And 12

A major purpose of this study was to ascer-
tain the degree to which the mathematical talent
of students in grades seven and eight related ¢to
subsequent course-taking, achievements, interests,
and attitudes in high school. The analyses of the
data for hypotheses 1, 2, 4, 7, 8, 11, and 12 sug;

gest - strong relationships.

The mathematically talented SMPY students
took significantly more semesters of mathematices
.than stugents in general and'éollege-bound seniors
do in high school. Boys took approkimately 9.2
semesters, while girls ¢took approximately 8.0,
This was significantly different beyond the .001
level. Both boys and girls received mainly A's
and B's in their mathematics course work. As a
group the SMPY students took one year more of
mathematics than college~-bound seniors. With re-
spect to calculus, almost 2/3 of the boys took at
least one calculus course, compared to 40 percent
of the girls. This is ten times the rate at which
high school students in general take calculus.
Thus, for both boys and girls, respectively, it
was concluded that stgdents identified as mathe-

matically gifted in grade seven or eight did have
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a high level of partiéipation in high school math-

ematics courses.

SMPY students' course-taking in science was
almost as high as in mathematies. Almost all SMPY
students reported héving taken science in grades 8
through 12. Biology and chemistry courses were
the most frequently taken, For the SMPY group,
the mean number of semesters of science completed
was T.6; the grades received in those classes
were mostly A's and B's. Although the number of
courses taken was slightly more than what
college-bound students take, the difference was

not significant,.

When the number of semesters of mathematics
and science taken in high school was compared, it
was revealed that SMPY students were significantly
more likely to take a mathematics course than a
science course. It i3 possible that this differ-
ence reflects a greater access to mathematics

courses than science courses.

Not only did the students achieve well in
science and mathematies courses, they also showed
a strong interest in these areas of study. Mathe-
maties and science courses were rated as the fa-
vorite courses of SMPY students in high school

(64% reported them as their favorite high school
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course). While fhey did prefer science and mathe-
matics significantly more than libéral arts cour-
'ses, they did not prefer mathematics courses over
science courses. When the students were asked té
rate their liking for biology, chemistry, mathe-
maties, and physics, the students had, on the av=-
erage, a moderately strong liking for them. Math-
ematics was most preferred by both males and fe-

males.

Tﬁe students' interest in mathematics and
science was further illustrated by the fact that
apbroximately 23 percent of the boys and 12 per-
cent of the girls had participated in at least one

5 yith regard to science

mathematies contest.
fairs, 17 percent of both boys and girls partici-
pated in at least one. Finally, over half of the
SMPY students intended to major in college in
mathematics, science, or engineering, which is a

higher number than what is found for college-bound

seniors.

SMPY students did perform significantly bet-~
ter on both aptitude and achievement tests taken

during high school than other students. By scor-

15) This variable does not include TV quiz show
participation or the SMPY talent search.
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ing oh the average 200 points and 170 points bet-
ter on the SAT-M and SAT-V, respectively, in high
school than college-bound seniors, SMPY students
reaffirmed thelir initial academic superiority.
SMPY boys and girls showed a mean score gain on
SAT-M of 155 points and 145 points, respectively, -
from the time of the talent search until they took
them again in high school. On the SAT-V males im-
proved by 159 points and females by 144, Thus,
males improved more than females during high
school in both their verbal and mathematical ab-
ilities. Furthermore, SAT-V scores were Jlower
than SAT-M scores on the 200 to 806 point scale
and in percehtile ranks by sex both at time of.
talent search participation and in high schooi. as
would be expected on the basis of regression to-

wards the mean.

The mean scores of the SMPY groups on the
College Board achievement tests were found to be
above the mean for college;bound students on every
test taken by at 1least 8 percent of the SMPY
group, SMPY boys scored on the average 107 points
better and the girls 97 points better than
college-bound students for all such achievement
tests taken, The highest scores were not necess-

arily in mathematies.
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Of the college~level APP examinations taken
in high school, SMPY students took significantly
more than students in general do. Furthermore, on
every single test taken by at least 10 persons,
SMPY students scored above the mean, as they had
dene on the achievemené tests. Again, scores on
the mathematics examinations were not necessarily

the highest.

SMPY students also excelled with respect” to
academic awards and honors won in high school.
More than 50 percent won at least a Letter of Cori~
mendation in the National Merit Scholarship Compe-
tition (5% won scholarships). In addition, a ma-
jority of the students received at least two other
awards or honors. The number of academic awards
won in high school by this talented group, howev-
er, could not be predicfed from ability demonstra=-
ted in the talent search. It seems 1likely  that
all the students in the group had the prerequisite
ability needed to win several awards or honors.
Motivational factors and local opportunities pro-
bably account for the differences within such a

highly able group.

In a previous section, it was shown that
mathematically talented students show an interest

in science and mathematics, This indicates a pos-
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sible correlational relationship between mathemat-
ical aptitude and interest in science and mathe-
maties. Within the mathematically talented SMPY
group, however, scores:on the SAT-M in grade seven
or eight can not predict the degree of liking for
mathematics or science nor whether a student in-
tends to major in a physical, biological, or math-

ematical science in college.

In contrast to the abdve findings, it was
found that SAT scores in talent search can rather
accurately predict achievement at the beginning of
college, The variables studied to which. ..
ébility was related Qere:' high school SAT-M
score, Math Level 1 achievement test score, high
school SAT-V score, academic difficulty of colleg-
es attended, and selectivity of college attended.
Relationships between ability on the SAT at talent
search and whether or not a student was accelerat-
ed and between the social selectivity of college
attended were not found. Most SMPY students may
have had the minimum ability needed to warrant be-
ing accelerated or to make good use of available
educationally acéelerative 6ptions, which differ
greatly from one school system to another. The
choice of a college was probably influenced by

many factors, including family related influences,
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In conclusion, it appears that students iden-
tified as mathematically gifted in the Tth or 8th
grade have a strong interest in mathematics and
the related field of science. Their strong inter-
est in mathematics and science was not only exhib-
ited in the number of courses taken in these
fields in high school and in intended college ma-
jors, but also in the high degree of participation

in science fairs and mathematiecs contests.

Furthermore, the academic ability discovered
in the 7th or 8th grade for the SMPY students did
continue to develop in high school and remain in
the superior rangé. It was manifested in above-

average achievement in high school.

5.1.2 Hypotheses 3, 9, And 14

Several hypotheées (i.e., 3, 9, and 14) were
concerned with acceleration., The use of accelera-
tive options was at a high level in this group.
Significantly more of the SMPY students were
accelerated in school than students 1in general.
The most common form of acceleration was advanced
standing in college, which is an index, for the
most part, of the number of APP examinations and
college courses taken in high school. The stu-

dents who considered themselves at least somewhat
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accelerated felt that this acceleration had bene-
fited their social and/or emotional develqpment.
The accelerated students also considered that they
had made significantly better use of their avail-
able educational opportunities than their non-

accelerated counterparts.

When the students were separated into three
groups according to their degree of acceleration,
it was discovered that several variables measuring
achievement could not discriminate among them.
Thus, accelerated and non-accelerated students
achieved similarily in high school in terms of SAT
scores, mathematies -and science course-taking,
number of awards and honors won, and participation
in mathematics contests. But they did it in less
time, Ac;elerated students did, however, attend
more academically difficult schools and of course,
were superior in the taking of APP examinations
and college courses in high school, since those
two variables were used in classifying the stu-

dents into groups.



CONCLUSIONS AND IMPLICATIONS Page 238
5.1.3 Hypotheses 5 And 6

The educational asﬁirations and college at-
tendance of mathematically precocious students
were studied in hypotheses 5 and 6. More than 90
percent of SMPY students were attending college at
academically and socially selective universities
and were enjoying it. 16 Furthermore, the educa-
tional aspirations of the whole follow-up group
were extremely high, significantly higher than
students in general. At least 96 percent wanted
to receive a bachelor's degree or more. A doctor-

ate was the most popular choice. Thus, the SMPY

group greatly valued an education.

5.1.4 Hypotheses 10 And 11

Sex differences as examined in hypotheses 10
and 11 were a major concern in this study. Ini-
tially in the talent search a significant sex dif-
ference favoring males was found on the SAT-M, In
the follow-up group (though not in the talent
searches themselves) a significant sex difference

favoring females was also found on the SAT-V,

16) Over half of them were intending to major in
mathematics, science, or engineering. This is a
high percentage compared to college-bound seniors,
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Later in high school, when the. SAT was taken
again, SMPY males still scored significantly bet-
ter than SMPY females on the SAT-M, but no signif-
icant sex differences were found for the SAT-V.
Both on the SAT-M and SAT-V SMPY males improved
more in high school than their female counter-

parts.

Significant sex differences among SMPY stu-
dents were also found in mathematics and science
-achievement during high school. Males took more
science and mathematics courses, took more mathe-
maties and science achievement tests or APP exam-
inations, and scored higher on the mathematics and
science achievement tests than SMPY females.
Moreover, SMPY males took their mathema;ics in an
earlier grade, participated in more mathematics
contests, and used educationally accelerative op-
tions more frequently. More SMPY males than fe-
males took calculus in high school and enrolled in
mathematics courses during théir firét semester of
college. There appeared to be a relationship be-
tween the sex difference on the SAT-M and these

differences,

.Surprisingly, slightly more females than

males were planning to major specifically in the

17

mathematical sciences in college, and SMPY fe-
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males received better grades in their mathematics

courses than SMPY males.

Furthermore, few sex differences were found
in attitudes towards mathematics .and science,
Mathematics was most preferred by both males and
females. SMPY males did, however, seem to prefer
physiecs more than SMPY females, and the SMPY fe-

males had a slightly greater preference for bio-

logy.

5.1.5 H&pothesis Thirteen

It is clear that this group of intellectually
able students identiffed by SMPY were :in éeneral
quite successful in high‘school. But how much had
SMPY to do with that? 1In many cases a great deal,
it appears. It ;s difficult, however, to reach
and personally help 2000 students, Yet, this
group of SMPY students did feel that SMPY had giv-
en them some help educationally, while not de-

‘tracting from their social and/or emotional de-

17) This result was based on mathematical science
majors only. In a previous analysis, it was found
that SMPY males intended to major more frequently
than SMPY females in the mathematical sciences and
engineering., This was due to that more SMPY males
than females were planning to major in engineering
in college.
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velopment.

5.2

LIST OF MAJOR FINDINGS

10

SMPY students reaffirmed their initial
academic superiority by scoring almost
200 points higher on the SAT than

college-bound seniors.

Their academic aptitude manifested itself
in superior achievement in high school,
as judged by achievement test scores that
weré on the average 100 points above the

mean for college-bound Students.

SMPY students took approximatly one year
more of mathematics than college-bound
seniors do. In science course-~taking no
gsignificant differences were found be-
tween SMPY students and college-bound

seniors.

Strong interests and favorable attitudes
were exhibited by the SMPY group towards
science aﬁd mathematics, as judged from
their ratings of these areas, their
course-taking, their participation in
science fairs and mathematics contests,

their ratings of science and mathematics
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as their favorite subjects in high
school, and by the large percentage of
these students intending to major in

these fields in college.

SMPY students had become significantly
more accelerated in school placement dur-
ing high school than what is the norm for
college freshmen, The acceleration had
been accomplished by using the accelera-

tive options recommended by SMPY,

SMPY students won a high number of
awards, especially academic ones. They
also participated in a wide range of

activities.

Over 90 percent of the students were at-
tending college, .-typically at academical-
ly and socially prestigious institutions,
and said they were enjoying it. Their
educational aspirations were significant-
ly higher than the norm for high school
students. A doctoral degree was their

most frequently named goal.

Sex differences favoring males were found
in participation in mathemétics and sci-

ence, performance on the SAT-M, and the
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10.

11.

taking of and performance on mathematiecs
and science achievement tests. SMPY fe-
males received better grades in their
mathematiecs course-work, while the males
ﬁook mathematies in a slightly earlier
grade and became more accelerated, Few
significant differences were found in at-

titudes_toward mathematics and science.

A relationship between the sex difference
von SAT=M in talent search and sex differ-
ences in mathematics and science achieve-

ment was established.

Acceleration was deemed a viable app}oach
to facilitate the education of gifted
children. The accelerated SMPY students
felt acceleration had affected them po-
sitively. In addition, accelerated SMPY
students achieved similarily ¢to their
non-accelerated counterparts but in less
time. They also tended to attend slighly

more academically difficult colleges.

Ability in talent search could predict
achievement at the beginning of college

even in this quite homogeneous group.
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12, The influence of SMPY upon these students
was perceived as beneficial. It had
helped them educationally, while not de~
tracting from their social and emdtional
development. Furthermore, SMPY had de-
vised an effective way of identifying
students who would achieve academically

at a superior level in high school.

13. The SAT was shown to be a good predictor
of achievement almost five years after

the test was taken.

5.3 DISCUSSION AND IMPLICATIONS
5.3.1 Hypotheses One Through Eight

In the "justification for the study" section
of chapter one, the need for updating the charac-
teristics of gifted children was discussed. Most
of the research describing intellectually gifted
childrén was done in the 1920's by Terman (1925-
1959) and Hollingworth (1942). The major focus of
this study was to provide a more current view of
gifted youth. The longitudinal investigation of.
SMPY students reveals imporfant information on the

development in high school of mathematically tal-
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ented students. The results from hypotheses one

through eight are relevant to this purpose.

As Termaﬁ (1925) and Hollingworth (1942) had
found for students with high IQ's, as determined
by the Stanford Revision of the Binet-Simon Seale;
the highly able students, especially mathemati-
cally, identified by SMPY were also vastly super-
ior in the mastery of school subjects. The high
school course-~-taking in mathematics and ‘science
was studied. It was shown that the SMPY students
not only took a considerable number of these cour-
ses but they also received excellent grades in
them, mainly A's and B's. Their 1level of ach-
ievement, as determined by the College Board Ach-
ievement Tests, was vastly superior to students in
general by the end of high school. On all the
tests studied, SMPY students scored above the mean
score for college-bound students. Furthermore,
the highest scores they had were not necessarily
on the mathematics tests. Thus,ISMPY students are
not only superior in the mastery of mathematies
and science but also in the other areas of the

high school curriculum.

Further support for this view was obtained
from the performance on the c¢ollege-level APP ex-

aminations. A high percentage of SMPY students
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took'thege difficult tests, and they scored better
than the mean on every test. This mean is based
on performance of the highly able students who
take the tests. Thus, it was found that SMPY stu-
dents took mueh advanced course-work in high
sechool and did very well on the standardized meas-

ures used to determine competency in the subject.

Finally, mathematically talented students did
take more semesters of mathematies in high school
than semesters of science, although this could be
the result of the possibility that there are ﬁore
mathematics courses available for students ¢to
take. Alternatively, SMPY students might be
steered towards mathematics because of their apti-

tude for it.

Terman (1925) found that his high IQ children
were not one-sided in their abilities. Even
though the SMPY students were specifically identi-
fied on the basis of high mathematical reasoning
ability, they too were not one-sided. As the re-
sults from the achievement tests revealed, their
highest scores were not necessarily found on the
mathematics examinations. Scores on all the tests
were substantially above the mean for college-

bound students.
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When selecting for highly mathematically tal-
ented students, one also. tends to select for high
verbal talent. The talent search SAT scores re-
. vealed that. As would be expected on the basis of
regression towards the mean, these student' verbal
ability was somewhat lower than their mathematical
ability.18 During high school the SMPY students
maintained their superior ability, as the Terman
group did through theif adult life (Oden, 1968).
SMPY students improved on both the SAT-M and SAT-V
and scored 200 and 570 points, respectively, bet-
tef than college-bound seniors. Thus, the score
differential stayed with the SMPY students., They

remained somewhat more able mathematically than

verbally.

Like the subjects in Terman's study, SMPY
students won numerous awards, especially academic
ones, in high school. Ability within this rather
intellectually homogeneous group could not, how-
ever, predict the number of academic awards won.
Probably, most of the SMPY students had the prere-
quisite ability needed to win many awards. As a

result, motivational factors and aVailability of

18) SAT-V scores were lower than SAT-M scores on
both the 200 to 800 point score scale and in the
percentile ranks by sex,.
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local opportunities become more important.

Although these students were highly success-
ful academically, they also had a wide variety of
extra-curricular interests in high school. The
mean number was 23, with reading, social, and per-
forming arts as the most popular. It ecan thus be
concluded that SMPY students did not have a narrow
range of interests or were one-sided in their
activities. These findings are again similar to

those of Terman.

Even though variéty was evidenced, a clear
preference for scientifie and mathematical pur-
suits was found for these students. A high per-
centage participated in science fairs and mathe-
maties contests. In addition, mathematics and
science were consistently rated as £he Sstudents'
favorite courses in high school. When the stu-
dents were asked to rate their liking for mathe-
matiecs, biology, chemistr&. and physies, a moder-
ately strong liking was found. Thué, a concomite
Qnt of high mathematical aptitude appears to be a
high degree of interest in mathematics and sci-
ence. Within this highly mathematically able
group, ability could not.'however. predict the de-
gree of interest in science and mathematics and

whether a student intended to major in it. Per-
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haps after a certain threshold of ability, mathe-
matical aptitude no longer relates much to atti-

tudes towards mathematics and science.

SMPY students tended to be somewhat acceler-
ated in their education as compared to students in
gene;al. Many had made use of the educationally
accelerative options that are available. This as-
pect will be discussed more extensively in another
section. The finding is, however, again
consistent with what Terman and Oden (1947) and

Hollingworth (1942) found.

Clearly, an education was valued by the SMPY
students, as can be judged from the fact that over
90 percent were attending academically and social=-
ly selective universities and were enjoying it.
Furﬁhermore. their edﬁcational aspirations were
extremely high. The students' interest for sci-
ence and mathematics was manifested in their edu-
cational goals. Over half of the students were
intending to major in mathematics, science, or
engineering. The educational achievements of the
Terman group were ranked as substantially better
than the general population (Oden, 1968). On the
basis of their records to date, it seems 1likely
that the SMPY group will also rank substantially

better.
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It would appear that gifted children of today
are quite similar to the ones of over 50 years
ago. Both groups ‘revealed superior academic
achievements, along with having a wide range of
interests. Furthermore, education was highly
valued. Such results indicaﬁe that intellectually
talented students have a need for academic stimu-
lation. Moreover, students who have high apti-
tudes and the academically oriented values are

likely to benefit from it.

The result, however, with the most important
impact on educational theory and practice is the
demonstration of the predictive validity of the
SAT. The SAT can select for highly able students
in the seventh 7frade who are likely to exhibit su-
perior academiec achievements in high school.
Thus, by utilizing the SAT (for the most part only
SAT~-M in this study), a group of students can be
identified who would greatly benefit from educa-~
tional facilitation and who are 1likely to make
significant contributions as adults to such fields
as sScience and engineering. SMPY students are

truly deserving of educational facilitation.

In chapter two the typical stereotypes assoc-
iated with gifted children were outlined. For

example, a common association with gifted children
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is that they will "burn out" or "early ripe, early
rot" (Stanley, 1974). Clearly, the SMPY students'
early ripeness for academiec situations did not
make them rot early. Instead, their potential
that was discovered in the T7th or 8th grade was
manifested in a high level of academic achievement
in high school. Similar findings were demonstra-

ted by Terman in his Genetic Studies of Genius.

5.3.2 Hypotheses 3, 9, And 14

One of the most unfortunate controversies in
thé field of education for gifted c¢hildren is
acceleration versus enrichment (George, Cohn, &
Stanley, 1979). Much concern has been expressed
about the presumed dangers of acceleration, espe-
cially with respect to social and/or emotional de-
Qelopment (Robinson, 1981). The SMPY students had
made use of educationally accelerative options ¢to
a high degree. Thus, some of the possible bene-
fits and dangers of acceleration could be tested

in hypotheses 3, 9, and 14,

The SMPY students who had considered them-
selves to.be accelerated educationally felt that
their acceleration had affected their social and/
or emotional development somewhat positively.

Only 5 out of 1104 such students felt that accel-
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eration had affected their social and/or emotional
development much to the worse, while 203 felt the
opposite. Clearly, this leads one to conclude, as
Robinson (1981), Daurio (1979), and Keating (1979)
did, that until some valid evidence appears re-
garding the dangers to social and/or emotional de-
velopment from acceleration, this concern ought to

be abandoned.

With regard to acceleration's educational
benefits, accelerated SMPY students did feel that
they had made better use of their educational op-
portunities than their non-accelerated counter-
parts. ‘This was indicative of some perceived de-
gree of benefit of'accélerétion for their educa-

tion.

On a more objective basis it was shown that
accelerated SMPY students achiéved similarily to
non-acceleréted SMPY students. But of course the
accelerated students did that in 1less time. We
can thus conclude that acceleration is beneficial,
since it speeds up the process of receiving ones
formal education without being detrimental to
achievement, and thereby, it increases the time in
which most creative contributions are likely to be

made (Lehman, 1953).
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5.3.3 Hypotheses 10 And 11

Significant sex differences in mathematical
reasoning ability have been found in every talent
search conducted by SMPY (Benbow & Stanley,
1980b). Hypotheses 10 and 11 were concerned with
the question of what happens to this sex differ-
ence during high school and how might it relate to
mathematies and science achievement. During the
high school years the sex difference on SAT-M in-
creased by approximatel& 10 points (i.e., from ap-
proxiﬁately a 40 to a 50 point mean difference).
At the same time, SMPY boys also improVed more
verbally than their female counterpafts (also by
approximately 10 more points). Eor some unknowh
reason the abilities of SMPY boys appeared to de-
velop more rapidly or improve more during high

school than SMPY females .

Fennema and Sherman (1977) postulated that
sex differences in mathematical ability are due to
that in high school boys take more semesters of
mathematies than girls ~“(i.e., differential
course-taking). Since SMPY boys did ‘take more
mathematies in high school than SMPY girls, this
might possibly be the reason why the boys improved
more on the SAT-M in high schoocl., But this hypo-

thesis can not explain why the boys also improved
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more on the SAT-V, which was a result found to be
in contradiction with previous studies.19 Fur-
thermore, the Fennema and Sherman (1977) hypothe-
sis can not explain why there is a sex difference
on the.SAT-M'and probably can not even account for
the increase in the sex difference in high school
for the following reasons: 1. the initial sex
difference was found in the T7th ;r 8th grade, be-
fore differential course-taking took effect; 2.,
equal percentages of girls and boys took mathemat-
iecs in high school up to the twelfth grade, when
the SAT's are normally taken in high school; 3.
SMPY boys took only about one semester more of
maéhematics than SMPY girls, which was mostly ac-~
counted for by the 1arg§r number of SMPY boys than
girls taking calculus (calculus items do not ap-
pear on the SAT): 4, the best predictor of high
school SAT-M score was talent search SAT-M, not
the number of semesters of mathematiecs taken in
high school, which accounted for little additional
variance in high school SAT-M. Clearly, the Fen-
nema and Sherman (1977) hypothesis does not ex-

plain the ability differences found in this popu-~

19) Shaycoft (1967) found that the sex with the
initial superior ability improved more in that ab-
ility during high school. This group of SMPY fe~
males had been better verbally than the boys at
talent search participation.
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lation, at the very least.

It is of interest to note that the 10 point
inerease in the sex difference on the SAT-M during
high school made the mean difference for the SMPY
group equal the mean difference found for

college-bound seniors in high school (ATP, 1979).

With regard to mathematies achievement, sev-
eral significant sex differences favoring males
were found during high school. Males took more
science and mathematics courses, todk more science
and mathematics achievement tests or APP examina-
tions, and scqred beﬁter on them. More_SM?Y boys
than girls also took calculus and then mathematics
during their first semester of college and partic-
ipated in more mathematics contests in high

school.

Some of these differences appeared to be re-
lated to the sex difference on SAT-M in the talent
search, When ability on the SAT-M at talent
search wés controlled, the significant sex differ-~
ences in performance on the science achievement
tests were no longer significant. For the Math
Level 2 achievement test, the sex difference was
either no longer significant or greatly reduced.
For the Math Level 1 achievement +test, talent

search SAT-M was the best predictor and sex could
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‘not account for much additional Qariancé. With
regard to the taking of mathematies and/or science
achievemént or APP examinations, talent search
SAT-M score was the best predictor. Sex accounted
for little additional wvariance. It appears then
that the sex difference on SAT-M may later contri-
bute to sex differences in mathematies achieve-

ment.

With regard to attitudes towards science and
mathematics; few of the expected sex differences
were found. This was contrar{ufo Kelly's (1979)
findings from an international study of not nec-
essarily gifted individuals. 'SMPY boys and girls
reported that they 1liked mathematiecs equally.
SMPY‘ boys did, however, seem to prefer physicecs
8lightly more +than the girls, while the girls
seemed to prefer biology slightly more than the
boys. Reported attitudes towards mathematies,
however, had little relationship with achievement
in and aptitude for mathematices. Attitudes toward
mathematics at talent searech and in high school
could not predict the number of semesters of math-
ematics taken in high school, high school SAT-M

score, and score on Math Level 1 achievement test.
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Furthermore, sex and mathematical ability
could not prediect whether a student intended to
major in the physical, biological, or mathematical
sciences. Also, mathematical ability did not re-
late to liking for mathematics or science in this

restricted in ability group.

Contrary to the conclusions of Fox, Tobin,
and Brody (1979), there doesn't appear to be much
relationship between attitudes toward mathematiecs
and achievement in mathematics wunless the vari-
ables measured were not good indicators of atti-
tudes toward mathematics (mathematies liking, im-
portance of mathematics for future job, and having
rated mathematics a favorite course in high
school). Mathematical reasoning ability séemed to
be a better predictor of achievement in mathemat-
iecs even in this intellectually rather homogeneous

group.

This work, therefore, demonstrated that the
differential course-taking hypothesis of Fennema
and Sherman (1977) is incorrect for this group,
and that mathematical reasoning ability is a bet-
ter predictor of mathematies achievement than sex

or attitudes toward mathematiecs.
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Large sex differences were found for the tak-
ing of higher level mathematics, Among the SMPY
group, almost twice as many boys than girls took
calculus in high school. 1In college fewer females
than males took mathematics during their first
semester. Actually, the time when less SMPY fe-
males than males were taking mathematics began in
the twelfth grade. Thus, if one wants to inerease
the particpation of women in mathematics, this
would seem to be the time to utilize some inter-
vention strategiés. As Sells (1980)'pointed out,
women are closed out of certain career options be-

cause they do not take enough mathematics.

5.3.4 Hypothesis 12

In the . section discussing hypotheses 1
through 8, the value of the SAT in identifying
students who would achieve academically at a su-
periér level in high school was demonstrated. The

results from hypothesis 12 reaffirm this finding.

Talent search SAT-M score was the best pre-
dictor of high school SAT-M reported b& the stu-
dent. It could account for between 23 and U4 per-
cent of the variance in high school SAT-M. This

attests to the long-term reliability of the SAT-M.
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Similar findings were found for - the SAT-V
~test. Talent search SAT-V was the best predictor
of reported high school SAT-V, In the two analy-
. ses, the correlation between high scﬁool SAT-V and
talent search SAT-V was .74 and .56, respectively
for the 1973 8th and 7th-graders. It appears that
SAT—V’scores are more sfable than SAT-M scores.
But the SAT-V scores suffered less from restric;

tion of range than did the SAT-M scores,

Further evidence for the validity of the SAT
was the fact that talent search SAT-M score was
the overall best predictor of Math Level 1 ach-
ievement’test score, It was even better tﬁan the

number of mathematics courses taken.

-Finally, talent search SAT could rather ac-
curately predict the academic difficulty of the
college attended by SMPY students and related to
the quality of college éttended. even though there

was a serious restriction of range.

This study has, therefore, demonétrated the
predictive validity and long-term reliability of
the SAT. Stronger effects would have been found
if there had not been so much restriction in

range.
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5.3.5 Hypothesis 13

Another purpose of this study was to evaluate
the effectiveness of the identification, research.'
and educational facilitation programs of SMPY. It
was demonstrated that SMPY had discovered an ef-
fective way to screen for students with high aca-
demic potential who then later in high school live
up to that potential, This was further discussed
in the section .dealing with hypotheses 1 through
8. Clearly, the first purpose of SMPY, discover-
ing mathematically precocious youth, is effective

over a long-term basis,

The second stated purpose of SMPY is desecrip-
tion or characterizing the talented youths it
finds. This study, along with several others dis-

cussed previously, fulfilled that goal.

The third and very important component of
SMPY is developing the academic potential of the
students it finds. In hypothesis 3 it was shown
that a great‘number of students had made use of
the accelerative options as recommended by SMPY
and were quite successful., Furthermore, the group
had become significantly more accelerated than
students in general or even students who attend
college. Thus, SMPY's approach to counseling the

students it identified was effective,. The stu-
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dents did find out about various acceleraive ap-

proaches to advance their education,

Direet and personal educational facilitation,
however, was provided to only the very ablest of
the students identified by SMPY, through such ap-
proaches as-fast-paced mathematics classes. In a
separate study but utilizing the data provided by
this work, the students in the first fast-paced
mathematics classes were followed up and their
progress evaluated. The students in these fast-
paced classes achieved substantially better in
high school than their comparison group (Benbow,
Perkins, & Stanley, i981). It appears then that
SMPY's development role is effective. It does re-
sult in the students' becoming higher in academic

. quality.

Moreover, the students themselves did find
that SMPY had helped them at least some education-
ally without detracting from their social and/or
emotional development, As a result, we can con-

clude that SMPY is serving its function.
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5.3.6 External Validity

There are some limitations in the generaliz-
ability of this study, especiélly with respect to
the part concerning sex differences. What was
found for this intellectually gifted sample who
had volunteered for a sedrch for youths who reason
extremely well mathematically might not relate to
sex ‘differences in the general population, Be-
cause SMPY students (the subjects) were identified
on the basis of high mathematical aptitude, their
characteristics might not be generalizable to all
. gifted students.; Mathematically talented students
probably differ in certain aspects from vebbally
talented students or students identified on the

basis of high IQ's.

Although there are limitations in generaliz-
ability of the results for the predictive validity
and reliability of the SAT, stronger effects pro-
bably would be seen for the general population,
since the range of ability would not be as re-
stricted. Stronger effects of ability on the sex
difference in mathematics achievement also might

be seen for the general population.

Clearly, acceleration is a viable way to fa-
cilitate the education of mathematically talented

students, This also might be true for gifted stu-
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dents at large, but the data of this study dd not

bear directly on that.

5.4 RECOMMENDATIONS

Emanating from the findings of this study are
several recommendations for current educational
practice and for directions for future research.
These suggestions are presented separately below
under the two sections of research and current

practice.

5.4.1 Research

1. Further longitudinal follow-up of the
SMPY students is needed at théir various
life stages to determine their charac-
teristiecs, The resulting data could be
used to evaluate each c¢omponent of this

study further,

2. Replication of this study for verbally
gifted students and students with overall

high ability would be desirable.

3. Educational facilitation was mainly ac-
complished through accelerative options.

The effectiveness of these options was
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assessed. Similar evaluation of enrich-

ment procedures is needed.

Relationships between ability and inter-
ests need to be further studied in a sam-
ple that is not restricted in range in

both measures.

The relationship between the sex differ-
ence on the SAT-M and subsequent achieve-
ment in mathematices and science needs to
be studied for a sample of the general

population.

The relationship between attitudes to-
wards mathematices and sex differences in
mathematical aptitude and achievement
needs to be further investigated in view
of the fact that no relationship was

found in this study.

Research is needed to study girls and
boys before the Tth grade to try to de-
termine why there is a sex difference in

mathematical aptitude.

Further research should be promoted to
determine why the abilities of boys seem
to improve more than the girls' in high

school. E.g., are the boys merely pro=-
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10.

1.

12.

13.

ceeding at a faster rate, such as 1.5

versus 1.4 for girls?

The relationship of specific mental abil-
ities to achievement ought to be invest-

igated.

It needs to be determined which students
are likely to benefit from acceleration

and/or educational facilitation.

The creative achievements of this group

should be investigated.

Parental .§ccupational and educational
level related somewhat to achievement in
this group. These variables need to be
studied further to determine their ef-
fects on achievement in high school among

this rather homogeneous group.

The lack of a relationship between number
of siblings in a family and sibling posi-
tion of the student and various measures
of achievement should to be investigated
further. Perhaps among gifted popuia-
tions, at least, these variables are not

important influences on achievement.
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14,

15.

16.

17.

5.4.2

Personality and motivational factors need
to be étudied to reveal their influence

on academic achievement.

The achievement of this group in other
areas besides science and mathematics

should be more closely investigated.

Appropriate strategies for facilitating
the educational progress of the intel-
lectually gifted youths need to be fur-

ther researched.

The benefits and 1liabilities of . educa-.
tional facilitation of the gifted ought

to be further established.

Current Practice

The idea that differential course-taking
causes the sex difference in mathematical

reasoning ability ought to be abandoned.

Effective intervention strategies for
mathematically gifted females, starting
before the twelfth grade, should be de-
veloped, so that these girls continue to

take mathematies then.
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3.

When studying sex differences in achieve-
ment in science and mathematics, the sex
difference in mathematical aptitude must
be taken into consideration as a possible

determinant of the sex difference.

More use ¢f accelerative options in pro-
viding for the gifted, educationally,
should be implemented, since no harmful

effects were and have been found.

The SAT is effective at selecting for
students who will achieve at a high level

in high school.

Some attention (i.e... through newslet-
ters) given to the education of the gift=-
ed appears to result in above average
achievement, while more focused and per-
sonal attention produces dramatically

higher achievement.

Mathematically talented students are
highly interested in the fields of sci-

ence and mathematics.

Mathematically talented students also
value educational and academic pursuits,.
Clearly, they are good prospects for edu-

cational facilitation.
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5.5 SUMMARY

Discussion, implications, and suggestions for.
further research were presented for Hypotheses One
through Fourteen. It was revealed that SMPY stu-
dents did achieve academically at a superior level
in high school, were similar to the Terman group,
had become accelerated in school placement by use
of the options recommended by SMPY, valued educa-
tional and scientifiec endeavors, and felt that
SMPY had been of some help to thenm. Séx differen~
ces in mathematical ability and achievement were
also noted, Furthermore, sex differences in ach-
ievement in high school'could be accounted for by
the difference in mathematical ability in the tal-

ent search.

Acceleration was deemed a viable alternative
for educating gifted children. In addition, the
predictive validity and long-term reliability of
the Scholastic Aptitude Test were determined to be
high. Its use was shown to be an effective way of
identifying students in the T7th grade who will
achieve academically at a superior level in high

school.

Finally, the Study of Mathematically Preco-
cious Youth was evaluated. It was shown that it

had helped educationally the students it identi-
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fied, while not detracting from their social and/
or emotiénal developmenﬁ. SMPY was seen as ful-
filling its stated purpose: discovery, desecrip-
tion, and development of youths who reason excep-

tionally well mathematically.

Further longitudinal follow-up was deemed
necessary to further test the main components of
this study. In addition, replicéting this work
for students who are verbaily gifted or have over-
all high general ability would seem desirable.
Fortunately, the last two (seventh and eighth)
talent searches conducted by Johns Hopkins permit
verbally or generally talented youths, .as well as
mathematically talented ones, to take all three
parts of the SAT: verbal, mathematical, and know-
ledge of the mechanics of written English. The
9040 cases in January of 1980 and the 15,000 in
January of 1981 (sex ratio, 1:1) already provide a
huge pool of varied talent to study for the next

50 years or so.
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Questionnaire for Maryland Mathematics Talent Seaxrch

This is your ticket of admission to the testing. Please f£11l all of it out
carefully and be sure to bring it with you to the test center. See page 4 for
test site Information.

PRINT NAME:

Tase : First Middle

1. MName of school that you attend ‘ . Grade
Hame of County _ ' - Public __ " Private ___ Parochial ___

2. Full address of school .. (Check.one.)

3. Your home address

(Including zip code)

4. Fome phone number (including area codz) .

5. Datre of birth Month Day : © Year

6. XMow many older brothetrs do you have? - Thelr birthdates

tiow many older sisters do you have? - Thelr birthdates

Bow maay younger brothers do you have? __ Their birthdates
" How many younger sisters do you have? _ Thair birthdates
7. 1s your father alive? Yes . Yo

His full name

a. Check the highest educational ievel he ccmnleted:
Less than high school ~ High school graduate’
Scme college _ _ College graduate ___ ilore than college

b. College(s) attended, if any, location, and dagrees received (both wun~
dergraduate and advanced, arnd date of receipt) :

c. His occupation {or if he is deceasad, his wm2in occupation whan aliive).

Plzase be quite spacific.

8. Is your moicher alive? _ Yes No

Her full nare

a. Check tha highest educational level she compietad:

Less than high school High school graduate

Soirz collegz _ Coliege praduate Mora than college
b, Collega(s) atteaded, if any, location, and degrees receivad (both un-
dergraduate and advanced, and date of receipt)




9.

10.

11.

=
Ny
.

13.

¢. FEar occupation (cor if she 1s deceased, her main occupation when alive).

Please be quite specific

Former occupations other than houemaker

Any comments you care to make to clarify question Nos. 7 or 8:

Ehat mathematics courses are you téking this vear? , R .
___ General 7th grade General 8th grade "~ Algebra I Algebra II
Gecmetry "~0thar: Specify

Circle the words which best describe each of the followingr
a. Your liking for school v . S e
Very strong Fairly strong - 8light liking Positive dislike
b. Your liking for arithmetic and mathematics B} v _
_Very strorg Fairly strong Slight 1iking" =~ Positive dislike

Checlc the one statement which best describes how vell you are deing in
your mathematlcs class this year. a

a, Better than 211 of your classmates

b. _ _ Better than all but one or two other classmates

c. About as welil as most of your classmztes
d. Less welT thzn the majority of your classmates

This scbool Year, how are you learning most of vour arithmetic and mathe--
matics? Check only one. e

a. In regular classwork with other students

b. In school, but working on your own with some help or direction
from your tezcher

c. On your own outside of school, helped by a tutor or parent
d. On your own cutside of school with little help from anyone

If you are working cn your own in arithmetic or mathematics, rank the
rmain types of work you are doing (1l = highest rank):

a. ___ Vorking vwith a textbook mostly c¢n your own

b. __Yorking with a textbook aided by someone

c. _ _ Working on rath puzzles in bocks or magazines

d. ____Vorking oa assignments made by your teacher other than just extra
problems in the class arithmetic book



16.

7.

18.

19.

20,

21.

Please list the three spacific occupations that, at tha present time,

appaal to you most for your life work.  List them in order of preference,
1 being the most prefexred cne.

1.
2.
3.

How important do you thina natn will be for the job you will someday
have? (Circle one.) '

Very Fairly N Slightly : Not at all

I£ you have been cons*dering collega, Which ones have you thougnt about
applylno for9 . .

1. ° .’ L et v:. ’ _3._'- -.‘. e,
2. - 4.

that is your main reason for wanting to participate in the Mathematics
Talent Saarch?; .

Vhere did you Find out about ‘the }athematics Talent Searchfx Check all.
that apply

____ parent S ___;gaidance counselor

____ math teacher friead -

. 11brary poster ' ____ mewspaper

- radio or ™v :__;_1etter fron Nath Tal-at Search o

Other: Specify

B

From whom did you receive the rost encouraoenen to enter tLe Mathematics
Talent Search? L

Comments of any sort:




. Maryland Mathematics Talent Search
Room Pegistration Form

PRINT MNAME:

Test Site to which you are assigned: .

Frostburg State College : {(January 19)
Johns Hopkins University (January 26)
Salisbury State College (Janvary 26)

Caiversity of Maryland-College Park (January 26)

You are assigned to the following building and room. Study the enclosed map
and locate the building (circled in red) to which you have been assigned.

R

Pleaszs arrive on time! Plan to reach the test center not later than 12:30 Pl

oa January 26 if. you are being tested at Johns Hepkins Lnlversitv, Universilty

cf Mars jland at College Park, or Salisbury State, or at 12:30 p.m. on January

19 if you are bnino tested at Frostburgz State College. We ask you to arrive

ez2rly so you can locate the building and be in your seat by 12:45 p.n. The
test is timed and tharefore all students in a rocm must start at the same
time. The tast will start promptly at 1:00 p.m. There will be s;gns ia tha
parking lots and on the cempu$ to helé you locate your'assigned building.

The test should be over at 3:00 p.n.

Parents are welcome to stay at the tést site durlnr the tests but will not be
allowed in the testing room. Parking space will be dgvailable and is shown on
your map. Lounging space will be available for .parents from 12:30 p.m. until
3:00 p.m. at the various test sites. The building is circled co the map and

the roonm is indicated as well. Further information will be given concerning
this on the various test days.
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IMPORTANT

The Johns Hopkins University - Baitimore, MD 21218 1979/1980
Study of Mathematically Precocious Youth (SMPY)

Follow-up survey of SMPY students who are
of High School graduate age
Please fill out ALL of this questionnaire carefully and completely. Please print or type all answérs. For any
questions that do not apply, write N/A,; if your answer is “None” write None. Please send itas soon as possible in the
enclosed envelope to SMPY, The Johns Hopkins University, Baltimore, Maryland 21218. All information will be kept

STRICTLY CONFIDENTIAL; you will not be publicly identified with the information herein in any way. if you have
any questions, please feel free to call (301) 338-7086.

I. GENERAL INFORMATIOGHN

A. PRINT your fuli nafntr

First Middle Maiden (it appiicable)
Print your parents' names: Father:
Last First Middle
Mother: «
Last First Middle Maiden
Your home address.
Street No. Street
. County:
City State Zip Code
Your telephone no: ( ) -

Area Code 7-digit number

B. Your mailing address, if different from your home address:

D. Your sex (circle): F M
Your marital status: O Single
O Married
D Divorced

Your birthdate:

Month/day/year

Today's date:
Month/day/year

Spouse's name:

Given name Former Surname

E. Social Security No.:

F. Driver's license number:- : State:

é. Which, if any, gradé(s) have you skipped?

H. When did you enter kindergarten?

Month/Year

I. When did you enter the first grade?
. Manth/Year

IMPORTANT

Go to the next page.



(l. GRADES 8 THROUGH 12

A. List all the schools below the college level that you have attended from September of 1974 onward, in order of
attendance, with dates of attendance. indicate with a checkmark ( ¢ ) each of the schools from whlch you

were graduated and the dates of your graduation.

School

City, State

Years during
which you

attended

Gradu- Year of
ated? Graduation

B. Indicate all of the math courses you took in grades 8 through 12. When possible, list the final (overall) grade
(e.g., A,B,C,D, or F) you received for the subject, as well as the school grade you were in when you took the
course. Also list how long you were in the course (e.g., half year, whole year) and any special comments about
the course (such as, no grade received). If you took a college course in lieu of a high school course, list it under
“D. College courses while in high school " which is on the next page. (If more room is needed, continue on
separate sheet.)

Sublject

Final
course
grade

School
grade

Length
of course

. Special comments

-

. Algebra |

. Algebra |l

. Plane geometry_

. College algebra

. Trigonometry

. Analytic geometry

b N (=2 B 14 1 TR I~ "GN [/ B [N}

. Caiculus 1

(Differential)

. Calculus 1|

(Integral)

9.

Probability

10.

Statistics

11.

Computer Science

12.

Other (specify)

13.

Unified Math Curriculum (please describe under “Comments” on last page of questionnaire) O yes

" - 'C. Indicate all of the science courses you took in grades 8 through 12. When possible, list the final (overall) grade
(e.g., A,B,C,D, or F) you received for the subject, as well as the school grade you were in when you took the
course. Also list how long you were in the course (e.g., half year, whole year) and any special comments about
the course (such as, no grade received). If you took a college course in lieu of a high school course, listitunder
“D. College courses while in high school,” which is on the next page. (If more space is needed, continue on
separate sheet.) ’

Finai :
course School Length
Subject grade grade of courge Speclal comments
. General science
. Biology
. Chemistry
Physics

. Advanced biology

. Advanced chemistry

. Advanced physics

o |~ o o s o o =

. Other (specify)

Go to the next page.
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D. List all the courses you took for credit at a college before becoming a fuil-time college student, as well as the
name of the institution, the year you took the course, the grade you were in at the time, the final (overail) grade
you received in the course, and the number of credits.

Title of college course

College

Year

School Course Number

grade

grade of credits

E. List in'the appropriate spaces below the exact name and fevel (such as, Calculus AB or BC, or Physics C
Mechanics) of all Advanced Placement Program (APP) examinations you have taken. (Omit those subjects for
which you took APP courses but did not take the APP exams.) Show the year(s) you took the exam(s) and the
school grade(s) you were in at the time.

Name of APP exam

'Score on APP exam

Year exam taken

School grade
atthe time

F. List yourscores on the following standardized examinations, as well as the month and year you took the exam
and the grade youwereinatthattime. Ifyoutook theexam morethan once, listeach scorein order of when taken.

if you took the exam but cannot locate the scores, so indicate.

Exam Math Verbal TSWE* Date (Mo./year) School grade
Scholastic Aptitude
Test (SAT)
Preliminary Scholastic
Aptitude Test (PSAT)
*Test of Standard Written English

Subject and level Score Date (Mo./year) School grade
College Board
Achievement Tests

Subject and level Score Date (Mo./year) School grade
College-level
Examination Program
{CLEP) Test

Natural Social Date
Mathematics | Verbal Sclence Sclence Total (Mo./year) | Schoolgrade

American College
Testing Program (ACT)

Go to the next page.
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G. What were your favorite subjects in grades 9 through 12? (Let 1 mean “most preferred.”)
2.

1.

3.

H. Check the one of the five rating-scale categories below that most appropriately describes your attitude toward -
each subject listed. Then in the column entitled “Ranking” rank your preference (1=most preferred, 2=next,
3=next, and 4=least. Please rank all 4 and use no ties in ranking.)

Strong Moderate Neutral or Slight Strong '
Subject Hking liking mixed feelings dislike dislike Ranking
Biology _
Chemistry
Mathematics
Phyéics
1. Have you considered a career in any of the areas listed in item H? O Yes 0O No

If yes, which one(s)?

Why?

J. List all of the science fair projects you submitted to science fairs in your school, state, region, or nation. Please
indicate the title of the project, science area (e.g., biology, chemistry, physics), year, the school grade you
were in at the time, and any prizes you received. ’

Sclence fair project title

Level

Area in
sclence

Year

School
grade

Prize

K. List all of the national, regional, or state mathematics contests in which you have competed. Please indicate
which contest, your score, and awards you received.

Contest Year Score Award(s)
L. Did you take the PSAT? O Yes 0 No

Did you receive a National Merit Letter of Cbmmendation? 0 Yes O No

Were you a National Merit Scholarship semi-finalist? O Yes 0O No

Were-you a National Merit Séholarship finalist? O Yes O No -

Did you receive a National Merit Scholarship? 0O Yes 0O No

. List (next to the appropriate categories) all honors or awards you won while in grades 8 through 12. Under the

cotumn entitled “Total number” indicate the total number of awards and/or honors you won for each category.

Type of Award

. Total
number

Name(s) of award(s)

How won

Year

School
grade

National scholastic

Regional scholastic

School scholastic

Artistic

(music, theatre, art)

Athletic

Community, service,
religious or political

Go to the next pa.ge,.‘
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N. List (next to the appropriate categories) the fairly important in-school activities in which you participated
during grades 8 through 12. Under the column entitled “Total number of years” indicate in the appropriate box
the total number of school years you participated in each type of activity in this time period. Then name the
activities and next to each one list each school grade during which you participated in it. -

'

Total number - School
Type of activity of years Activities grades
Academic
Leadership

Membership (non-academic
clubs, committees)

Performing arts

Sports

Technical (stage crew,
photography, etc.)

~Writing

0. List (next io the appropriate categories) your hobbies and olit-of-schoo! activities (including summer
activities) in which you participated from the summer following your seventh grade through the summer
following your twelfth grade. Under the column entitled "Total number of years” indicate in the appropriate
box the total number of calendar years you participated in each type of activity. Then name the activities and
next to each one list the years during which you participated in it.

. Total number
Type of activity of years Activities Year(s)

—

Academic

Arts & crafts

Collections (coins,
stamps, etc.)

Community service/
volunteer

Performing arts

Political

Reading & spectator activities
(watching sports, listening to
music, ete.)

Religious

Social hobbies
(cards, dating, etc.)

Technological hobbies

P. How many different types of summer or part-time jobs did you have during grades 8 through 127
” List your three most recent jobs, along with the employer(s) and dates of employment.

Type of job Employer (firm) . ) Dates (from/tilt)

Go to the next page.



. HIGHER EDUCATION
A. When did you become a full-time student or trainee beyond high school?

Month/year

At which school or program?

Name of school or program

City State

B. Did you enter any college, university, or other school or training program full-time earlier than -
your agemates? O Yes O No

If yes, after which grade?.

C. Did you enter with advanced standing? That is, had you earned any appllcable credits before entering the
post—secondary institution? O Yes O No

If yes, what was the total number of semester, or quarter, hours of advanced-standing credits of all sorts you
received?

Semester hour Quarter hour

D. What college, university, or other school or training program are you now attendmg” (Hf none,
so state.)

Name of school or program

What is your mailing address at this school or program?

Street no. & street

( ) -

City State : Zip Code Tel. no. (including area code)

E. List all of the colleges and universities and/or other schools or programs to which you submitted a complete
application for admission. ‘

College, school or program éccepted waiting rejected
list

F. List éll scholarships or fellowships you were awarded, and for each one list the amount and the sponsor of the
award. .

Description Amount Sponsor

G. As far as you know now, what is. your majbr field of study likely to be?

H. List the titles of the courses you have taken thus far at college as a full-time student. (If you prefer, enclose a
xeroxed copy of the transcript of your coliege credits.)

Go to the next page.
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I. List (next to the appropriate categories) the program activities in which you are participating now either in
school or outside of school, or which you plan to join this school year. Under the column entitled “Total
number of activities,” indicate in the appropriate box the total number of activities within each category shown.

Totai number
Type of activity of activities : Name of activitles

Academic

Leadership

Membership (non-academic
clubs or committees)

Performing

Sports

Technical (e.g., stagecrew)

Writing

Religion

J. How well do you like college? (Check one.)
'O Strong liking
O Moderate liking
O Neutral/mixed feelings
O Moderate dislike
O Strong dislike

K. What is the highest level of education yonj hope to obtain? (Check one.)
Less than high school
High school diploma
Less than two years. of college
Two or more years of college, but not a bachelor’s degree

Bachelor's degree

Master's degree ‘

Doctorate (e.g., Ph.D., Ed.D., M.D., D.D.S., LL.B,, J.D.,, D.V.M.)
O Post-doctoral study
In what field(s) of study?

o
O
O
a
O R.N. (Registered Nurse, but not a bachelor’s degree)
[
O
O

IV. ATTITUDES
A. How well, to date, do you feel that you have used all available educational opportunities? (Check one.)

0O Extremely well
g Rather well

D About average
O Rather p_oorly

£ Extremely poorly

Go to the next page.
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B. To whatextent do you feel that your association with the Study of Mathematically Precocious Youth (SMPY)
has helped you educationally via its talent searches, various mailouts, letters, personal contacts, articles, local
and national publicity, and special opportunities? (Check one.)

0 Much

O Considerably

a A little

0O None

0 it has hurt me educationally.

Please explain your answer:

C. How does your social and/or emotional development seem to have been influenced by your assocuatuon wuth
SMPY? (Check one.)

0O Much for the better

0O Positively

0O No influence

0O Negatively

0 Much for the worse
Comments:

D. Have you been accelerated in subject matter placement? O Yes 0O No
Have you been accelerated in grade placement? O Yes 0O No

If yes to either of the above, how do you feel your social and/or emotional development has been affected by
this acceleration? (Check one.)

O Much for the better
0O Positively

0O No influence

O Negatively

DO Much for the worse

Comments:

E. How might SMPY have been of more value to you, especially if its resources had been greater? '

F. Any other comments you care to make:

G. | hereby certify that | have read over my responses carefully and thoroughly. They are as complete and - * e

accurate as | can make them.

Signature
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Sex Differences in Mathematical Ability: Fact or Artifact?

Abstract. A substantial sex difference in mathematical reasoning ability (score on
the mathematics test of the Scholastic Aptitude Test) in favor of boys was foundina
study of 9927 intellectually gifted junior high school students. Our data contradict
the hypothesis that differential course-taking accounts for observed sex differences
in mathematical ability, but support the hypothesis that these differences are some-
what increased by environmental influences.

Huge sex differences have been re-
ported in mathematical aptitude and
achievement (/). In junior -high school,
this sex difference is quite obvious: girls
excel in computation, while boys excel
on tasks requiring mathematical reason-
ing ability (/). Some investigators be-
lieve that differential course-taking gives
rise to the apparently inferior mathemati-
cal reasoning ability of girls (2). One al-
ternative, however, could be that less
well-developed mathematical reasoning
ability contributes to girls’ taking fewer
mathematics courses and achieving less
than boys.

We now present extensive data col-
lected by the Study of Mathematically
Precocious Youth (SMPY) for the past 8
years to examine mathematical aptitude
in approximately 10,000 maies and fe-
males prior to the onset of differential
course-taking. These data show that
large sex differences in mathematical ap-
titude are observed in boys and girls with
essentially identical formal educational
experiences.

Six separate SMPY talent searches
were conducted (3). In the first three
searches, 7th and 8th graders, as well as
accelerated 9th and 10th graders, were
eligible; for the last three, only 7th grad-
ers and accelerated students of 7th grade
age were eligible. In addition, in the
1976, 1978, and 1979 searches, the stu-
dents had also to be in the upper 3 per-
cent in mathematical ability as judged by
a standardized achievement test, in 1972
in the upper 5 percent, and in 1973 and
1974 in the upper 2 percent. Thus, both

male and female talent-search partici-
pants were selected by equal criteria for
high mathematical ability before enter-
ing. Girls constituted 43 percent of the
participants in these searches.

As part of each talent search the stu-
dents took both parts of the College
Board’s Scholastic  Aptitude Test
(SAT)—the mathematics (SAT-M) and
the verbal (SAT-V) tests @). The SAT is
designed for able juniors and seniors in
high school, who are an average of 4to 5
years older than the students in the talent
searches. The mathematical section is
particularly designed to measure mathe-
matical reasoning ability (5). For. this
reason, scores on the SAT-M achieved
by 7th and 8th graders provided an ex-
cellent opportunity to test the Fennema
and Sherman differential course-taking
hypothesis (2), since until then all stu-
dents had received essentially identical
formal instruction in mathematics 6). If
their hypothesis is correct, little dif-
ference in mathematical aptitude should
be seen between able boys and girls in
our talent searches.

Results from the six talent searches
are shown in Table 1. Most students
scored high on both the SAT-M and
SAT-V. On the SAT-V, the boys and
girls performed about equally well (7).
The overall performance of 7th grade
students of SAT-V was at or above the
average of a random sample of high
school students, whose mean score is
368 (8), or at about the 30th percentile of
college-bound 12th graders. The 8th
graders, regular and accelerated, scored

at about the 50th percentile of college-
bound seniors. This was a high level of
performance.

A large sex difference in mathematicat
ability in favor of boys was observed in
every talent search. The smallest mean
difference in the six talent searches was
32 points in 1979 in favor of boys. The

atistically significant r-tests of mean
differences ranged from 2.5 to 11.6 (9).
Thus, on the average, the boys scored
about one-half of the females’ standard
deviation (S.D.) better than did the girls
in each talent search, even though, all
students had been certified initially to be
in the top 2nd, 3rd, or 5th percentiles in
mathematical reasoning ability (depend-
ing on which search was entered).

One might suspect that the SMPY tal-
ent search selected for abler boys than
girls. In all comparisons except for two
(8th graders in 1972 and 1976), however,
the girls performed better on SAT-M rel-
ative to female college-bound seniors
than the boys did on SAT-M relative to
male college-bound seniors. Further-
more, in all searches, the girls were
equal verbally to the boys. Thus, even
though the talent-search girls were at
least as able compared to girls in general
as the talent-search boys were compared
to boys in general, the boys still aver-
aged considerably higher on SAT-M than
the girls did.

Moreover, the greatest disparity be-
tween the girls and boys is in the upper
ranges of mathematical reasoning abili-
ty. Differences between the top-scoring

boys and girls have been as large as 190
points (1972 8th zr=ders) and as low as 30
points (1978 and 1979). When one looks
further at students who scored above 600
on SAT-M, Table 1 shows a great dif-
ference in the percentage of boys and
girls. To take the extreme (not including
the 1976 8th graders), among the 1972 8th
graders, 27.1 percent of the boys scored
higher than 600, whereas not one of the
girls did. Over all talent searches, boys

Table 1. Performance of students in the Study of Mathematically Precocious Youth in each talent search (N = 9927).

* SAT-M scorest Percentage

Number S&_I‘j/sscnor)e — - — . scoring above
Test date Grade - > X =S.D. Highest score 600 on SAT-M
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

March 1972 7 90 77 460 = 104 423 = 75 740 590 7.8 0

8+ 133 96 528 = 105 458 = 88 790 600 27.1 0

January 1973 7 135 88 385+ 71 374 74 495 = 85 440 = 66 800 620 8.1 1.1
8+ 286 158 431 = 89 442 = 83 551+ 85 51163 800 650 22.7 8.2

January 1974 7 372 222 473 £ 85 440 = 68 760 630 6.5 1.8
8+ 556 369 540 = 82 50372 750 700 21.6 7.9

December 1976 7 495 356 370+ 73 36870 455 84 421 = 64 780 610 5.5 0.6

8% 12 10 487 + 129 390 = 61 598 + 126 482 + 83 750 600 58.3 0

January 1978 7 and 8% 1549 1249 375+ 80 372+78 448 87 41371 790 760 53 0.8
January 1979 7 and 8% 2046 1628 370 76 37077 436 = 87 404 = 77 750 760 3.2 0.9

*Mean score for a random sample of high school juniors and seniors was 368 for' males and females (8).

@).

+These rare 8th graders were accelerated at least 1 year in school grade placement.

‘tMean for juniors and seniors: males, 416; females, 390

0036-8075/80/1212-1262$00.50/0 Copyright © 1980 AAAS



outnumbered girls more than 2 to 1 (1817
boys versus 675 girls) in SAT-M scores
over 500. In not one of the six talent

searches was the top SAT-M score’

earned by a girl. It is clear that much of
the sex difference on SAT-M can be ac-
counted for by a lack of high-scoring
girls.

A few highly mathematically able girls
have been found, particularly in the lat-
est two talent searches. The latter talent
searches, however, were by far the larg-
est, making it more likely that we could
identify females of high mathematical
ability. Aiternatively, even if highly able
girls have felt more confident to enter the
mathematics talent search in recent
years, our general conclusions would not
be altered unless all of the girls with the
highest ability had stayed away for more
than S years. We consider that unlikely.
In this context, three-fourihs as many
girls have participated as boys each year;
the relative percentages have not varied
over the years.

It is notable that we observed sizable
sex differences in mathematical reason-
ing ability in 7th grade students. Until
that grade, boys and girls have presum-
ably had essentially the same amount of
formal training in mathematics. This as-
sumption is supported by the fact that in
the 1976 talent search no substantial sex
differences were found in either partici-
pation in special mathematics programs
or in mathematical learning processes
(6). Thus, the sex difference in mathe-
matical reasoning ability we found was
observed before girls and boys started to
differ significantly in the number and
types of mathematics courses taken. It
is therefore obvious that differential
course-taking in mathematics cannot
alone explain the sex difference we ob-
served in mathematical reasoning ability,
although other environmental expia-
nations have not been ruled out.

The sex difference in favor of boys
found at the time of the talent search was
sustained and even increased through
the high school years. In a follow-up sur-
vey of talent-search participants who
had graduated from high school in 1977
(10), the 40-point mean difference on
SAT-M in favor of boys at the time of
that group’s talent search had increased
to-a 50-point mean difference at the time
of high school graduation. This subse-
quent increase is consistent with the

Reprint Series
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hypothesis that differential course-taking
can affect mathematical ability (2). The
increase was rather small, however. Our
data also show a sex difference in the
number of mathematics courses taken in
favor of boys but not a large one. The
difference stemmed mainly from the fact
that approximately 35 percent fewer girls
than boys took calculus in high school
(10). An equal proportion of girls and
boys took mathematics in the 11th grade
(83 percent), however, which is actually
the last grade completed before taking
the SAT in high school. It, therefore,
cannot be argued that these boys re-
ceived substantially more formal prac-
tice in mathematics and therefore scored

“better. Instead, it is more likely that

mathematical reasoning ability influ-
ences subsequent differential course-tak-
ing in mathematics. There were also no
significant sex differences in the grades
earned in the various mathematics
courses (10).

A possible criticism of our results is
that only selected mathematically able,
highly motivated students were tested.
Are the SMPY results indicative of the
general population? Lowering qualifica-
tions for the talent search did not result
in more high-scoring individuals (except
in 1972, which was a small and not wide-
ly known search), suggesting that the
same results in the high range would be
observed even if a broader population
were tested. In addition, most of the con-
cern about the lack of participation of fe-
males in mathematics expressed by Er-
nest (/1) and others has been about in-
tellectually able girls, rather than those
of average or below average intellectual
ability.

To what extent do girls with high
mathematical reasoning ability opt out of
the SMPY talent searches? More boys
than girls (57 percent versus 43 percent)
enter the talent search each year. For
this to change our conclusions, however,
it would be necessary to postulate that
the most highly talented girls were the
least likely to enter each search. On both
empirical and logical grounds this seems
improbable.

It is hard to dissect out the influences
of societal expectations ard attitudes on
mathematical reasoning ability. For ex-
ample, rated liking of mathematics and
rated importance of mathematics in fu-
ture careers had no substantial relation-

ship with SAT-M scores (6). Our results
suggest that these environmental influ-
ences are more significant for achieve-
ment in mathematics than for mathemati-
cal aptitude.

We favor the hypothesis that sex dif-
ferences in achievement in and attitude
toward mathematics result from superior
male mathematical ability, which may in
turn be related to greater male ability in
spatial tasks (/2). This male superiority
is probably an expression of a combina-
tion of both endogenous and exogenous
variables. We recognize, however, that
our data are consistent with numerous
alternative hypotheses. Nonetheless, the

“hypothesis of differential course-taking

was not supported. It also seems likely

that putting one’s faith in boy-versus-girl

socialization processes as the only per-

missible explanation of the sex dif-

ference in mathematics is premature.
CAMILLA PErssoN BENBOwW

JULIAN C. STANLEY

Department of Psychology,

Johns Hopkins University,

Baltimore, Maryland 21218

References and Notes

1. E. Fennema, J. Res. Math. Educ. 5, 126 (1974);
**National assessment for educational prog-
ress.‘_‘ NAEP Newsl. 8 (No. 5), insert (1975); L.
Fox, in Intellectual Talent: Research and Devel-
opment, D. Keating, Ed. (Johns Hopkins Univ.
Press, Baltimore, 1976), p. 183. )

2. For example, E. Fennema and J. Sherman, Am.
Educ. Res. J. 14, 51 (1977).

3. W. George and C. Solano, in Intellectual Talent:
Research and Development, D. Keating, Ed.
(Johns Hopkins Univ. Press, Baltimore, 1976),

p. 55.

4. The SAT-V was not administered in 1972 and
1974, and the Test of Standard Written English
was required in 1978 and 1979,

5. W. Angoff, Ed., The College Board Admissions
Testing Program (College Entrance Examina-
tion Board, Princeton, N.J., 1971), p. 15.

6. C. Benbow and J. Stanley, manuscript in prepa-
ration.

7. This was not true for the accelerated 8th graders
izl; 1976. The N for the latter comiparison is only

8. Cc;llege Entrance Examination Board, Guide to
the Admissions Testing Service (Educational

Testing Service, Princeton, N.J., 1978). p. 15.

The -tests and P values for 7th and 8th graders,

respectively, in the six talent searches were 2.6,

P< 01 5.3, P<.001; 5.1, P<.001; 5.2,

P < 00L; 49, P <.001; 7.1, P < .00l; 6.6,

P < .001; 2.5, P<.05; 11.6, P < .001; and

11.5, P < .001,

10. C. Benbow and J. Stanley, in preparation.

11. J. Emest, Am. Math, Mon. 83, 595 (1976).

12. 1. MacFarlane-Smith, Spatial Ability (Univ. of
London Press, London, 1964); J. Sherman, Psy-
chol. Rev. 74, 290 (1967).

13. We than R. Benbow, C. Breaux, and L. Fox
for their comments and help in preparing this
manuscript. Supported in part by grants from
the Spencer Foundation and the Educational
Foundation of America. ’

w

21 March 1980; revised 14 August 1980 ..

- SCIENCELE



BIBLIOGRAPHY

Admissions Testing Program of the College Board. ATP
guide for high schools and colleges 1979-1981.
Princeton, NJ: Educational Testing Service, 1979a.

Admissions Testing Program. National report, college-
bound seniors, 1979. Princeton, NJ: Educational
Testing Service, 1979b.

Admissions Testing Program, Middle States Report:
College-bound seniors, 1980. Princeton, NJ: College
Entrance Examination Board, 1980.

Albert, R. S. Genius. In R. H+ Woody (Ed.), Encyclopedia
of clinical assessment, Vol. 2. Jossey-Bass, 1980,
729-743. '

Anastasi, A. Psychological testing, 4th edition. New
York: Macmillan Publishing Co., 1976.

Angoff, W. (Ed.). The College Board Admissions Testing
Program. Princeton, NJ: Educational Testing Ser-
vice, 1971.

Astin, A. W, Who goes where to college? Chicago: Science -
Research Associates, Inc., 1965,

Astin, A. W. The American freshmen: National norms for
fall, 1978. Los Angeles, CA: American Council of
Education and University of California at Los
Angeles, 1978.




Benbow, C. P. Further testing of the high scorers from
SMPY's January 1978 Talent Search. ITYB, 1978, 5
(u’)' 1"2-

Benbow, C., P, The components of SMPY's smorgasbord of
accelerative options. ITYB, 1979, 5 (10), 21-23.

Benbow, C. P. & George, W. C. Creating bridges between
high school and college. ITYB, 1979, 5, 2-3.

Benbow, C. P.,, Perkins, S., & Stanley, J. C. Mathematics
taught at a fast pace: A longitudinal evaluation of
SMPY's first class. In C. P. Benbow & J. C., Stanley
(Eds.), Five year progress of 2000 mathematically
apt youths: Gleanings from SMPY's first three tal-
ent searches, Baltimore, MD: The Johns Hopkins
University Press, in preparation. :

Benbow, C. P. & Stanley, J. C. It is never too early to
start thinking about APP. ITYB, 1978, 4, 4-6.

Benbow, C. P. & Stanley, J. C. Intellectually talented
students: Family Profiles. Gifted Child Quarterly,
1980a, 24, 119-122.

—

Benbow, C. P. & Stanley, J. C. Sex differences in mathe-
matical ability: Faect or artifact? Science, 1980b,
210, 1262-1264,

Benbow, C. P. & Stanley, J. C. Intellectually talented
students: Educational profiles. Submitted to a
journal, 1981a.

Benbow, C. P, & Stanley, J. C. Sex differences in mathe-
matical ability: A five-year longitudinal study.
Submitted to a journal, 1981b.

Berdie, D.R. & Anderéon. J.F. Questionnaires: Design and
use. Metuchen, N.J.: Scarecrow Press, 1974, ™

Binet, A. Nouvelles recherches sur la mesure du niveau
intelectuel chez les enfants d'ecole. L'annee
Psychologique, 1911, 17, 10-201.




Binet, A. & Simon, T. Methodes nouvelles pour le diag-
nostie du nuveau intellectuel des anormaux. Annee
psychologique, 1905a, 11, 191-244,

Binet, A., & Simon, T. Application des methodes nouvel-
les au diagnostic du niveau intellectuel chez des
enfants normaux et anormaux d'hospice et d'ecole
primaire. L'annee psychologique, 1905b, 11,
245-336.

Binet, A., & Simon, T. Sur la necessite d'etablir un di-
agnostic scientifique des e'tats inferieurs de
ltintelligence. L'annee psychologique, 1905e¢, 11,
163~-190. )

Binet, A., & Simon, T. Le developpment de l'itelligence
chez les enfants. Anne Psychologie, 15608, 14, 1-94.

Bolton, T.L. The growth of memory in school children.
American Journal of Psychology, 1891-1892, 4,
362~-363.

Brody, E. B., Brody, N. Intelligence: Nature, determin-
ants, and consequences. New York: Academic¢c Press,
1976. -

Burkes, B.S., Jensen, D.W., & Terman, L.M. The promise
of youth: Follow-up studies of a thousand gifted
children. Genetic Studies of Genius, Vol. 3, 1947.

Burnett, S. A., Lane, D. M., & Dratt, L. M. Spatial vis-
ualization and sex differences in quantitative ab-
ility. Intelligence, 1979, 3, 345-354.

Campbell, D.T. & Stanley, J. C. Experimental and quasi-
experimental designs for research. Chicago: Rand
McNally, 1966,

Carroll, J. B. Remarks on Sternberg's "Factor ‘theories
of intelligence are all right almost." Educational
Researcher, 1980, 9 (8), 14-18.




Cattell, J.M. Mental tests and measurements. Mind, 1890,
15, 373-380. :

Charles Kettering Foundation. New ways. Spring-Summer
1980, p. 8.

Cohen, J, Statistical power analysis for the behavioral
sciences, Revised Edition. New York: Academic
Press, 1977.

Cohn, S. J. Cognitive characteristics of the top-scoring
participants in SMPY's 1976 talent search. Gifted
Child Quarterly, 1977, 22, 416-421,

Cohn, S, J. Two components of the Study of Mathematical-
" ly Precocious Youth's intervention studies of edu-
cational facilitation and longitudinal follow-up.
Unpublished doctoral dissertation. The -Johns Hop-

kins University, 1980.

Congdon, J. P. Helping parents of gifted children. In J.
J. Gallagher (Ed.), Gifted children: Reaching their
potential. Jerusalem: Kollek and Son, 1979.

Cox, C. M. The early mental ¢traits of three hundred
geniuses. Genetic Studies of Genius, Vol 2. Stan-
ford, CA: Stanford University Press, 1926.

Daurio, S.P. Educational enrichment versus acceleration:
A review of the literature. In W.C. George, S.J.
Cohn & J.C. Stanley (Eds.), Educating the, gifted:
Acceleration and enrichment, Baltimore, MD: The
Johns Hopkins University Press, 1979.

Downey, M. T. Carl Campbell Brigham: Scientist and edu-
cator. Princeton, NJ: Educational Testing Service,
1961.

Ernest, J. Mathematics and sex. American Mathgﬁatical
Monthly, 1976, 83, 595-612.




Fennema, E. & Sherman, J. Sex~related differences in
mathematics achievement, spatial visualization, and
sociocultural factors. American Educational Re-
search Journal, 1977, 14, 51-T1.

Fennema, E. Mathematics learning and the sexes: A re-
view. Journal for Research in Mathematics Educa-
tion, 1974, 5, 126-139.

Flanagan, J. et al. Design for a study of American
youth. Boston: Houghton Mifflin, 1962.

Flanagan, J. et al. Project Talent: Five years after
high school. Palo Alto, CA: American Institutes for
Research, 1971.

Fox, L. H. Facilitating educational development of math-
ematically precocious youth. In J.C. Stanley, D.P.
Keating, & L.H. Fox (Eds.), Mathematical talent:
Discovery, description, and development. Baltimore,
MD: The Johns Hopkins University Press, 19734a,
47-69.

Fox, L. H., A mathematics program for fostering preco-._.
cious achievement. In J., C. Stanley, D. P. Keating,
& Fox, L. H. (Eds.) Mathematical talent: Discovery,
description, and development. Baltimore, MD: The
Johns Hopkins University Press, 1974b, 101-125.

Fox, L. H. Sex differences in mathematical precocity:
Bridging the gap. In D. P. Keating (Ed.), Intel-
lectual talent: Reserch and development. Baltimore,
MD: The Johns Hopkins University Press, 1976,
183-214,

Fox, L. H. Sex differences: Implications for progranm
planning for the academically gifted. In J.C.
Stanley, W.C. George, & C.H. Solano (Eds.), The
gifted and the creative: A fifty-year perspective.
Baltimore, MD: The Johns Hopkins University Press,
1977. —

Fox, L. H., Brody, L. & Tobin, D, (Eds.) Women and the
mathematical mystique. Baltimore, MD: The Johns
Hopkins University Press, 1980.




Fox, L. H.,, & Cohn, S. J. Sex differences in development
of precocious mathematical talent. In L. H. Fox, L.
Brody, & D. Tobin (Eds.), Women and the mathematic-
al mystique. Baltimore, MD: The Johns Hopkins
University Press, 1980, 94-111.

Fox, L. H., & Denham, S. A. Values and career interests
of mathematically and scientifically precocious
youth. In J, C. Stanley, D. P. Keating, & L. H. Fox
(Eds.), Mathematical talent: Discovery, descrip-
tion, and development. Baltimore, MD: The Johns
Hopkins University Press, 1974, 140-175.

Fox, L. H., Tobin, D., & Brody, L. Sex-role socializa-
tion and achievement in mathematices. In M. A, Wit-
tig & A. C. Petersen (Eds.), Sex-related differen-
ces in cognitive functioning: Developmental issues.
New York: Academic Press, 1979, 303-332, '

Fund for the Advancement of Education. They went to col-
lege early (Evaluation report # 2). New York: The
Ford Foundation, 1957. ’

Gallagher, J.J. Teaching the gifted child. Boston: Allyn
& Bacon, 1975.

—

Galton, F. Hereditary genius: An inquiry into its laws
and consequences. London: Macmillan, 1869.

Gaiton, F, Inquiries into human faculty and its devel-
opment., London: Macmillan, 1883.

George, W. C., & Denham, S. A, Curriculum experimenta-
tion for the mathematically talented. In D. P.
Keating (Ed.), Intellectual talent: Research and
development. Baltimore, MD: The Johns Hopkins
University Press, 1976, 103-131.

George, W. C., & Solano, C. H. College courses and edu-
cational facilitation of the gifted. The Gifted
Child Quarterly, 1976a, 20 (3), 274-285.




George, W, C., & Solano, C. H. Identifying mathematival
talent on a statewide basis. In D. P. Keating
(Ed.), Intellectual talent: Research and develop-
ment. Baltimore, MD: The Johns Hopkins University
Press, 1976b. ' :

George, W. C., Cohn, S. J., & Stanley, J. C. (Eds.). Ed-
ucating the gifted: Acceleration and enrichment.
Baltimore, MD: The Johns Hopkins University Press,
1979.

Gilbert, J. A. Researches on the mental and physical de-
velopment of school children., Studies from the Yale
Psychological Laboratory, 1894, 2, 40-100.

Glass, G. V., & Stanley, J. C, Statistical methods 1in

education and psychology. Englewood Cliffs, NJ:
Prentice-Hall, 1970,

Goddard, H. H. A measuring scale for intelligence. The
Training School, 1910a, 146-155,

Goddard, H. H. Four hundred feebleminded children class-
ified by the Binet method. Pedagogical Seminary,

1910b, 17, 387-397. -

Goddard, H. H. Two thousand normal children measured by
the Binet measuring scale of intelligence. Pedago-
gical Seminary, 1911, 18, 232-259.

Gold, M. J. Education of the intellectually gifted.
Columbus, Ohio: Charles E. Merrill Books, 1965.

Goldberg, M. L., Passow, A. H., Camm, D. S., & Neill, R.
D. A comparison of mathematics programs for able
junior high school students (Volume 1 - Final Re-
port). Washington, D. C.: U. S. Office of Educa-
tion, Bureau of Research (Project No. 0381), 1966.

S~

Goleman, D. 1,528 1little geniuses and how they grew.
Psychology Today, 1980, 13 (9), 28-53.




Goodenough, F. M. Mental testing. New York: Rinehart,

Guilford, J. P. The nature of human intelligence. New
York: MeGraw-Hill, 1967.

Haier, R, J., & Denham, S. A. A summary profile of the
nonintellectual correlates -of mathematical preco-
city in boys and girls. In D. P. Keating (Ed.), In-
tellectual talent: Research and development. Bal-
timore, MD: The Johns Hopkins University Press,
1976, 225-241,

Hanson, H. P. Twenty~five years of Advanced Placement
Program: Encouraging able students. College Board
Review, 1980, 115, 8-12, 35.

Hildreth, G. H. lntroduction to the gifted. New York:
MeGraw-Hill, 1966. '

Hobson, J. R. High school performance of underage pupils
initially admitted to kindergarten on the basis of
physical and psychological examinations. Education-
al and Psychological Measurement, 1963, 33 (1),
159-170.

-

Hodge, R. W., Siegel, P. M., & Rossi, P. H. Occupational
prestige in the United States, 1925 -~ 1963, Ameri-
can Journal of Sociology, 1964, 70, 286-302.

Hollingworth, L. S. Gifted Children: Their nature and
nurture. New York: Macmillan, 1929.

Hollingworth, L. 8. Children above 180 IQ Stanford-
Binet: Origins and development. Yonkers-on-Hudson,
New York:AWOrld Book, 1942.

Horn, J. C. & Cattell, R. B. Refinement and test of the
theory of fluid and crystallized ability imtelli-
gences. Journal of Educational Psychology, 1966,
58, 120-136.




Keating, D. P. The study of mathematically precocious
youth. In J. C. Stanley, D. P. Keating, & L. H. Fox
(Eds.), Mathematical talent: Discovery, descrip-
tion, and development. Baltimore, MD: The Johns
Hopkins University Press, 1974, 23-47.

Keating, D. P. Discovering quantitative precocity. In D.
P. Keating (Ed.) Intellectual talent: Research and
development. Baltimore, MD: The Johns Hopkins
University Press, 1976.

Keating , D. P. The acceleration/enrichment debate:
Basiec issues., In W. C. George, S. J. Cohn, & J. C.
Stanley (Eds.) Educating the gifted: Acceleration
and enrichment. Baltimore, MD: The Johns Hopkins
University Press, 1979, 217-220.. .

Kelly, A. Girls and science: An international study of
sex differences in school science achievement.

Stockholm, Sweden: Almgvist and Wiksell Interna-
tional, 1979.

Kerlinger, F. N., & Pedhazur, E. J. Multiple regression
in behavioral research. New York: Holt, Rinehart,
and Winston, 1973.

-

Lehman, H. C. Age and achievement. Princeton, NJ:
Princeton University Press, 1953.

Lindeman, R. H., Merenda, P. F., & Gold, K. Z. Introduc-
tion to bivariate and multivariate analysis. Glen-
view, Il1l: Scott, Foresman, and Co., 1980.

MacFarlane-Smith, I. Spatial ability. London: University
of London Press, 1964,

Malone, E. Mathematics as a barrier to career success
for women. Paper presented at the annual meeting of
the American Association for the Advanceméht of
Science, San Francisco, CA, 1980,

Marland, S. P. Education of the gifted and talented,
volume 1J1: Report to the Congress of the United
States by the Commissioner of Education. Washing-

ton, D. C.: U. S. Government Printing Office, 1972.

——




MeGinn, P. V. Verbally gifted youth: Selection and de-~
seription. In D. P, Keating (Ed.) Intellectual
talent: Research and development. Baltimore, MD:
The Johns Hopkins University Press, 1976, 160-182.

Mezynski, K. & Bartkovich, K. G. Fast-paced precalculus
mathematics for talented junior-high students: Two
recent SMPY programs. Gifted Child Quarterly, in
press.

Mezynski, K., & Stanley, J. C. Advanced placement orien-
ted calculus for high school students, Journal for
Research in Mathematics Education, 1980, 11,
347-355.

Mezynski, K., MeCoart, R. F., & Stanley, J. C. How
SMPY's AP oriented calculus, chemistry, and physics’
classes helped youths. In C. P. Benbow & J. C.
Stanley (Eds.), Five year progress of 2000 mathe-
matically apt youths: Gleanings from SMPY's first
three talent searches, Baltimore, MD: The Johns
Hopkins University Press, in preparation.

Myers, J. L. Fundamentals of experimental design, 2nd
ed. Boston: Allyn and Bacon, 1972.

—

National Assessment of Educational Progress. Males do-
minate in educational success. NAEP newsletter,

National Assessment of Educational Progress. Attitudes
toward science: A summary of results from -the
1976-T7 national assessment of science. Denver, CO:
National Institute of Education, Report No. 08-S-
02, 1979a.

National Assessment of Educational Progress. Changes in
mathematical achievement, 1973-78. Denver, CO: Na-
tional Institute of Education, Report No. 09-MA-01,
1979b. —

Newland, T. E. The gifted in socio-educational perspec-

tive. Englewood Cliffs, NJ: Prentice-Hall, 1976.




Nie, N. H., Hull, C. H,, Jenkins, J. G., Skinbrenner,
K., & Bent, D. H., SPSS: Statistical package for the
social sciences, 2nd ed. New York: McGraw-Hill Book
Co, 1975.

Oden, M. H. The fulfillment of promise: U40-year fol-
low-up of the Terman gifted group. Genetic Psycho-
logy Monographs, 1968, 77, 3-93. '

Pressey, S. L. Educztional acceleration: Appraisal and
basie problems. Bureau of Educational Research,
College of Education, The Ohio State University,
1949. '

Reiss, A. J. Occupations and social status. New York:
The Free Press of Glencoe, Inc., 1961.

Robinson, H. B. A case for radical acceleration: Pro-
grams of the Johns Hopkins University and the
University of Washington. In C. P. Benbow & J. C.
Stanley (Eds.) Five year progress of 2000 mathemat-
iczlly apt youths: Gleanings from SMPY's first
three talent searches. Baltimore, ¥D: The Johns
Hopkins University Press, in preparation.

Rothman, E., & Levinz, M. From 1little league to 1ivy
league. Educational Forum, 1963, 28, 29-34.

Sears, P.S. The Terman genetic studies of genius,
1922-1972. In A. H. Passow (Ed.), The gifted and
talented: Their education and development, Sev-
enty-eighth yearbook of the National Society for
the Study of Education. Chicago: University of Chi-
cago Press, 1979.

Sears, P. S., & Barbee, A. H. Career and life satisfac-
tions among Terman's gifted women. In J., C. Stan-
ley, W. C. George, & C. H. Solano (Eds.), The gift-
ed and creative: A fifty-year perspective. Balti-
more, MD: The Johns Hopkins University Press, 1977.
28-65. -

Sears, R. R. Sources of life satisfaction of the Terman
gifted men, American Psychologist, 1977, 32,
116-128.




Sells, L. W, The mathematics filter and the education of
women and minorities. In L. H. Fox, L. Brody, & D.
Tobin (Eds.), Women and the mathematical mystique.
Baltimore, MD: The Johns Hopkins University Press,
1980, 66-76.

Sharp, S. E. Individual psychology: A study in psycho-
logical method., American Journal of Psychology,

1898-1899, 10, 329-391.

Shaycoft, M. F. The high school years: Growth in cogni-
tive skills (Project Talent). Palo Alto, CA: Ameri-
can Institutes for Research, 1967.

Sherman, J., & Fennema, E. The study of mathematics by
high school girls and bYoys: Related variables. Am-
erican Educational Research Journal, 1977, 14,
159-168. v

Sherman, J. A. The problem of sex differences in space
perception and aspects of individual functioning.
Psychological Review, 1967, T4, 290-299.

Shesko, M. M, Harvard business school Decsystem-1070 SOS
user's guide. Cambridge, _Mass: The Presidents and
Fellows of Harvard College, 1975.

Snedecor, G. W, & Cochran, W. G. Statistical methods
(7th ed.). Ames, Iowa: Iowa University Press, 1980.

Spearman, C. "General intelligence" objectively deter-
mined and measured. Applied Journal Of Psychology,
1904, 15, 201-243.

Stanley, J. C. Intellectual precocity. In J. C. Stanley,
D. P. Keating, & L. H. Fox (Eds.), Mathematical
talent: Discovery, description, and development.
Baltimore, MD: The Johns Hopkins University Press,
1974, 1-22.

T~

Stanley, J. C. Rationale of the Study of Mathematically
Precocious Youth (SMPY) during its first five years
of promoting educational acceleration. In J. C.
Stanley, W. C. George, & C. H. Solano (Eds.), The
gifted and the creative: A fifty-year perspective.
Baltimore, MD: The Johns Hopkins University Press,




1977, 75-112.

Stanley, J. €. Educational non-acceleration: An interna-
tional tragedy. G/C/T/, 1978, 1 (3), 2.

Stanley, J. C. How to use a fast-pacing math. mentor.
ITYB, 1979, 5 (6), 1-2.

Stanley, J. C., Keating, D. P., & Fox, L. H, (Eds.)
Mathematical talent: Discovery, description, and
development. Baltimore, MD: The Johns Hopkins
University Press, 1974.

Sternberg, R. J. The nature of mental abilities., Ameri-
can Psychologist, 1979, 34, 214-230.

Sternberg, R. J. Factor theories of intelligence are all
right almost., Educational Researcher, 1980, 9, 6~
13, 18.

Tannenbaum, A. J. Pre-Sputnik to Post-Watergate concern
about the gifted. In A. H. Passow (Ed.), The gifted
and the talented: Their education and development,
Seventy-eighth vyear-book of the National Society
for the Study of Education. Chicago: University of
Chicago Press, 1979.

Terman, L. M. The measurement of intelligence. Boston:
Houghton Mifflin, 1916.

Terman, L. M. Mental and physical traits of a thousand
gifted children. Genetic studies of genius, Vol. 1,
Stanford, CA: Stanford University Press, 1925.

Terman, L. M., & Oden, M, H. The gifted child grows up:
Twenty-five years' follow-up of a superior group.
Genetic Studies of Genius,. Vol. 4. Stanford, CA:
Stanford University Press, 1947,

—

Terman, L. M,, & Oden, M. H.The gifted group at mid-
life. Genetic Studies of Genius, Vol. 5. Stanford,
CA: Stanford University Press, 1959.




Thorndike, E. L. The measurement of intelligence. New
York: Teacher's College, Columbia University, 1926.

Thurstone, L. L. Primary mental abilities. Chicago: The
University of Chicago Press, 1938.

Vernon, P. E. The structure of human abilities (2nd ed.)
London: Methuen, 1961.

Wechsler, D. The measurement of adult intelligence.
Baltimore, MD: Williams & Wilkins, 1939.

Weiss, D, S,, Haier, R. J., & Keating, D. P. Personality
characteristics of mathematically precocious boys.
In J. C. Stanley, D. P. Keating, & L. H. Fox
(Eds.), Mathematical talent: Discovery, descrip-
tion, and development. Baltimore, MD: The Johns
Hopkins University Press, 1974, 126-139,

Wise, L. L., Steel, L., & MacDonald, C. Origins and
career consequences of sex differences in mathemat-
ics achievement. Palo Alto, CA: American Institutes
for Research, 1979.

Wissler, C. The correlation ~of mental and physical
traits, Psychological Monographs, 1901, 3 (6),
Whole No., 16.




" CURRICULUM VITAE

Camilla Persson Benbow
Study of Mathematically Precocious Youth
Department of Psychology
The Johns Hopkins University
Baltimore, Maryland 21218

PERSONAL

Born in Lund, Sweden on 3 December 1956. Perman-
ent resident, Visa No. A 34 734 304

Marital Status: Married. Husband: Robert
Michael Benbow (10 Nov. 1943). Children: Wystan
R. Benbow (3 Dee. 1975), Bronwen G, Benbow (29
Aug. 1977), Trefor A. Benbow (6 April 1979), and
Evan M. Benbow (12 Feb. 1981).

Social Security No.: 567-08-5721

EDUCATION
Johns Hopkins University B.A. (Psychology) 1977
Baltimore, Maryland M.A. (Psychology) 1978
M.S. (Education of the gifted)
e 1980
Ed.D. (Expected 1981)
HONO =3

Baccalaureate received with general honors, May
1977: Phi Beta Kappa, May 1977; National Associ-
ation for Gifted Children's John Curtis Gowan Re-
search Prize, November, 1980.

PROFESSIONAL EXPERIENCE

Assistant Director, Study of Mathematically Preco-
cious Youth (SMPY), The Johns Hopkins University,
Baltimore, Maryland, June 1979-present.

Editor, ITYB (Intellectually Talented Youth Bul-



letin), Study of'Mathematically Precocious Youth
(SMPY), The- Johns Hopkins University, Baltimore,
Maryland, January 1979-August 1979.

Project Associate, Study of Mathematically Preco-
cious Youth (SMPY), The ‘Johns Hopkins University,
Baltimore, Maryland, October 1977-May 1979.

Teaching Assistant, Department of Psychology, The
Johns Hopkins University, Baltimore, Maryland,
September 1978-June 1979.

LANGUAGES

Swedish (born in Lund, Sweden, in 1956 and Swedish
citizen) '

German

French

Computer (S0S, SPSS, Docgen, Filgen, BASIC, Unix
Editor)

PUBLICATIONS

Benbow, C. P. The scientific elite: Nobel Laur-
eates in the United States. ITYB, 1978, 4 (77, 3.

Benbow, C. P., & Gore, C. M. Karen Herman: Gradu-
ated from college at 18. ITYB, 1978, 4(10), u-6.

Benbow, C. P., and Stanley, J. C, It is never too‘
early to start thinking about APP. ITYB, 1978, 14
(10). u-s.

Benbow, C. P. Sex-related differences in spatial
ability: Can they account for the sex-related dif-
ference in mathematies? ITYB, 1978, 5 (1), 2.

Benbow, C. P. Prepare now for APP examinations.
Gifted Child Quarterly, 1978, 22, 415,

Benbow, C. P. Further testing of the high scorers
from SMPY's January 1978 Talent Search. ITYB,
1978| 2 (u), 1"2.

Benbow, C. P., and George, W. C. Creating bridges
between high school and college. ITYB, 1979, 5
(5)’ 2-3.



Benbow, C. P, Preliminary findings of the second
follow-up survey of past SMPY talent»;earch par-
ticipants. ITYB, 1979, 5 (7), 1-3.

Benbow, C. P. The components of SMPY's smorgasbord
of accelerative options.-ITYB, 1979, 5 (10), 2-4,

George, W. C., and Benbow, C. P. SMPY's sixth and
last talent search: It broke the barrier. ITYB,

Benbow, €. P., and Stanley, J. C. Intellectually
talented students: Family profiles, Gifted Child
Quarterly, 1980, 24, 119-=122.

Benbow, C. P., and Stanley, J. C. Sex differences
in mathematical ability: Fact or Artifact? Sci-
ence, 1980, 210, 1262-1264,

Benbow, C. P., and Stanley, J. C. Sex differences
in mathematical ability: A five-year longitudinal
study. American Educational Research Journal, in
revision.

Benbow, C. P., Kirk, M. K., Daggett,L. M., and
Stanley, J. C. Investigation of the specific menal
abilities of students of extremely high intelli-
gence and of their parents. Intelligence, in re-
vision.

MANUSCRIPTS IN PREPARATION

Benbow, C. P., and Stanley, J. C, Intellectually
talented students: Educational profiles. Submitted
to Gifted Child Quarterly.

Benbow, C. P., and Stanley, J. C. Using the SAT to
find intellectually talented seventh graders: A
progress report on The Johns Hopkins University
Program. College Board Review.

Benbow, C. P.,, and Stanley, J. C. (Eds.), Five
year progress of 2000 mathematically apt youths:
Cleanings from SMPY's first three talent searches,
Baltimore, MD: The Johns Hopkins University Press.

Benbow, C., P. Adolescence of the mathematically
precocious: A five year longitudinal study. In C.
P. Benbow and J. C. Stanley (Eds.), Five year pro-
gress of 2000 mathematically apt youths: Gleanings
from SMPY's first three talent searches, Balti-
more, MD: The Johns Hopkins University Press.




Benbow, C. P,, Perkins, S., and Stanliey, J. C.
Mathematics taught at a fast pace: A longitudinal
evaluation of SMPY's first class. In C. P. Benbow
and J. C. Stanley (Eds.) Five year progress of
2000 mathematically apt youths: Gleanings from
SMPY's first three talent searches. Baltimore, MD:
The Johns Hopkins University Press.

Fox, L. H., Benbow, C. P., and Perkins, S. An
accelerated mathematics program for girls: A long-
itudinal evaluation. Five year progress of 2000
mathematically apt youths: Gleanings from SMPY's
first three talent searches. Baltimore, MD: The
Johns Hopkins University Press.

REFERENCES

Professor Julian C. Stanley, Department of Psy-
chology, The Johns Hopkins University, Baltimore,
Maryland 21218. Telephone (301) 338-7087.

Professor Lynn H. Fox, Whitehead Hall, The Johns
Hopkins University--Evening

College and Summer Session Division, Baltimore,
Maryland 21218. Telephone (301)

338-8276. '

Professor Ronald A. Berk, Whitehead Hall, The
Johns Hopkins University--Evening

College and Summer Session Division, Baltimore,
Maryland 21218. Telephcne (301) 338-8276.



