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ABSTRACT

An intervention program designed to increase gifted girls’ participation in mathe-
matics was conducted at The Johns Hopkins University in the summer of 1973. The
program consisted of a course in algebra I for twenty-six seventh-grade girls and
included special attention to the social needs of the girls, female role models, some
career awareness training, and an emphasis on the social applications of mathe-
matics. Control groups of boys and girls who did not participate in the program
were selected for purposes of comparison in assessing the program. In 1977, when
the students had completed the eleventh grade, there were significant differences
in mathematical acceleration between the control boys and the control girls and
between the experimental girls and the control girls, but not between the experi-
mental girls and the control boys. Differential values, career interests, and en-
couragement are explored as possible contributing factors to sex differences in
course-taking behavior.

Sex differences in mathematics are most apparent in course-taking at the
secondary and post-secondary levels and in the careers pursued. Fewer
women than men pursue careers in mathematics and science, and girls are
more reluctant than boys to take advanced mathematics courses. As Lucy
Sells has shown, in chapter 5 of this volume, the level of high-school
mathematics achievement acts as a “critical filter” for eligibility to a variety
of college majors and careers. Since girls are less likely than boys to take
advanced mathematics courses in high school, sex differences in mathematics
at the college and career levels result.

There are two major hypotheses in the present study: First, gifted boys
and girls from similar home backgrounds and of about equal ability in
mathematics at grade seven will differ in the high-school years with respect
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to mathematics achievement as measured by the advanced mathematics
courses taken. This difference will be a result of differential interests and
encouragement. Second, girls who receive special encouragement and
facilitation in mathematics in an accelerated algebra program will keep
pace with or surpass their male and female cohorts with respect to achieve-
ment as measured by coursework. It is thus the premise of this paper that
some type of intervention program in mathematics is necessary for gifted
girls to ensure their persistence and success in advanced mathematics
courses at the same rate as gifted boys. Because of internal and external
barriers that discourage girls from achievement in mathematics, gifted girls
need more encouragement than do gifted boys to pursue mathematics
courses. In this study an attempt was made to influence later mathematics
course-taking behavior of gifted girls by changing course-taking behavior
in the eighth grade. A secondary consideration was to try to influence their
attitudes and career interests in the hope that this too might affect later
course-taking.

THE INTERVENTION PROGRAM

An experimental mathematics program was conducted for mathe-
matically gifted end-of-the-year seventh-grade girls at The Johns Hopkins
University in the summer of 1973. The class met two days a week for
about two hours from May through July and covered a standard algebra I
curriculum. It was hoped that a positive experience in mathematics at the
junior-high-school level, when mathematics was becoming more abstract,
along with the opportunity to accelerate one year in mathematics, would
increase the likelihood that the girls would take advanced mathematics
courses in high school.

An experience with an accelerated mathematics class for both boys
and girls in the summer of 1972 suggested that attention to the social
interests of girls was necessary to attract girls to the program and to help
ensure their success (Fox 1976a). Thus the class was designed to provide
social stimulation in several ways: The class was for girls only. In order that
the girls might have role models, the teacher was a woman, and she was
assisted by two female undergraduate mathematics majors. The structure
of the class was informal, instruction being individualized and in small
groups. Cooperative activities rather than competitive ones were stressed.
Whenever possible, the teachers emphasized the ways in which mathematics
could be used to solve problems. Some traditional word problems were
rewritten in an attempt to make them more socially appealing. In addition
to the classes, there was a series of speakers, both male and female, who
met with the girls to talk about their careers in mathematics and science.

Students were selected for the program on the basis of performance on
the mathematics subtest of the Scholastic Aptitude Test (SAT-M) in either
the mathematics or the verbal contests (conducted by the Study of Mathe-
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matically Precocious Youth [SMPY] and the Study of Verbally Gifted
Youth [SVGY], respectively, at The Johns Hopkins University in the winter
of 1973) and geographic considerations. Thirty-two seventh-grade girls
living in the Greater Baltimore area who had scored at least 370 on the
SAT-M as seventh graders were invited to take part in the class. Two
additional girls were invited on the basis of referral and subsequent testing.
Twenty-six girls enrolled in the course.

Assessing the Intervention Program

The full impact of the intervention program cannot be assessed until
1983, the year that these students would be expected to complete a four-
year bachelor’s program. It is possible during the interim, however, to
assess course-taking behavior in high school, as well as any changes in
career goals since the intervention. In order to measure the effects of the
intervention program, it was necessary to form control groups of equally
gifted girls and boys so that course-taking behavior and career interests
could be compared with what they presumably would have been without
the intervention.

Selection of the Control Groups. Two control groups were formed,
one of girls and one of boys. For each experimental girl who enrolled in the
course, a control boy and a control girl were selected from among the
other seventh-grade participants in the 1973 contests. The control students
were matched with the experimental subjects on the basis of scores on the
mathematical and verbal subtests of the SAT, education and occupation of
father, and education of mother.

Although the matching was not perfect, the general pattern was to
match within plus or minus twenty points on the SAT-M and the SAT-V
while controling for the educational and occupational levels of parents.
The mean scores for the experimental girls on the SAT-M and the SAT-V
were 436 and 399, respectively. The mean scores for the control girls on
the SAT-M and the SAT-V were 433 and 390, respectively, and the control
boys, 443 and 393, respectively. The details for the matching variables for
the three groups are reported elsewhere (Fox 1976a) and are summarized
in table 10.1.

Pretest measures. Prior to the course, the experimental and control
groups were tested on knowledge of algebra, values, and career interests.
There were no significant differences in knowledge of algebra. Control
boys did differ significantly from the experimental and control girls with
respect to values and one measure of career interests: The control boys
were more interested in investigative careers, which include mathematical
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T ABLE 10.1. Mean Scores on the SAT-M and the SAT-V and educational level of parents

Mean
Mean educational level @
Group N SAT-M SAT-V Mother Father
Experimental girls 26 436 399 2.9 33
Control girls 26 433 390 2.9 3.7
Control boys 26 443 393 2.7 3.5

aScale:
1 = less than high school
2 = high-school diploma
3 = some college
4 = bachelor’s degree
5 = graduate study beyond the bachelor’s degree

and scientific careers, and scored significantly higher on the theoretical
scale of the Allport-Vernon-Lindzey Study of Values (SV). Thus, at the
start of the program the boys and the girls were not very different with
respect to achievement and aptitude in mathematics, but the boys were
already slightly more predisposed toward the pursuit of mathematics in
school and careers.

Evaluating the program. The program was evaluated following the
completion of the course. Details of this evaluation are reported in another
volume in this series (Fox 1976a). Of concern were (1) whether an emphasis
upon social factors was effective in recruiting girls to participate in the
program, (2) the degree to which the girls succeeded in mastering algebra
I, and (3) whether the program resulted in the girls’ accelerating themselves
in mathematics in school the following year.

As mentioned above, of the thirty-four girls invited to participate in the
class, twenty-six (76.5 percent) enrolled. This was considerably better than
the enrollment rates of 58 percent and 26 percent, respectively, for the two
summer, mixed-sex accelerated classes conducted by SMPY prior to the
experimental girls’ class (Fox 1974; George and Denham 1976). Thus, the
emphasis on social factors was successful in recruiting girls for such an
accelerated program.

The mathematics course for the experimental girls was not totally
successful. Of the twenty-six girls who enrolled for the course, only eighteen
actually attended the classes on a fairly regular basis and completed the
course. The completion rate for the course was not significantly higher
than the completion rate for girls in two other accelerated classes that were
coeducational and taught by a male (see Fox 1974; and George and Denham
1976).

Of the eighteen girls who completed the course, only eleven actually
enrolled in algebra II the following year. This was the result of several
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factors, mainly the reluctance of teachers or principals to allow the girls to
study algebra II in the next school year.

Follow-up assessments of course-taking. Follow-up studies were con-
ducted in 1974, 1975, 1976, and 1977 to assess course-taking behavior.
Table 10.2 shows the number of students accelerated in mathematics at the
time of each follow-up. Ten girls successfully completed algebra II and
were accelerated one year at the end of the 1973-74 school year. None of
the control boys and girls was accelerated at this time.

The 1975 follow-up study was conducted when the students had
completed the ninth grade. At that time, twelve of the twenty-four experi-
mental girls who responded (50 percent) had completed algebra I, algebra
I1, and plane geometry and thus were accelerated a full year in mathematics.
Only four control girls out of twenty-five (16 percent) and five control boys
out of twenty-five (20 percent) were accelerated. Thus two years following
the intervention, considerably more experimental girls than either control
boys or control girls were accelerated in mathematics as a result of the
special class.

By the end of the 1975-76 school year (at the end of tenth grade),
twelve out of twenty-five experimental girls (48 percent), two out of twenty-
three control girls (9 percent), and eight out of twenty-six control boys (31
percent) were accelerated at least one full year in mathematics. Thus after
three years, still more experimental girls than students in the control groups
were accelerated in mathematics. The number of boys had increased,
however. In addition, one experimental girl, two control girls, and five
control boys were accelerated one-half year in mathematics. The gap in
terms of mathematics acceleration between the experimental girls and the
control boys appeared to be narrowing. By this time, at the end of tenth
grade, twelve experimental girls, two control girls, and eight control boys
had completed all of the courses that typically precede the study of calculus.

By the end of the 1976-77 school year, the students were completing
the eleventh grade. Following a normal sequence, bright students in
Baltimore who had begun algebra I in the eighth grade would be completing
a year of trigonometry and analytic geometry or elementary functions in
eleventh grade. Anyone who had completed a full year of mathematics
beyond this was considered accelerated for the purposes of the 1977 follow-
up. Eleven out of twenty-six experimental girls (42 percent), two out of
twenty-five control girls (8 percent), and twelve out of twenty-six control
boys (46 percent) were accelerated one year or more in mathematics.
Based on the chi-square test, the differences between the experimental
girls and the control boys were not significant, but the differences between
the experimental girls and the control girls and between the control boys
and the control girls were significant (p < .05).

Over the four-year period following the intervention (shown in table
10.2), the number of experimental girls accelerated remained fairly constant.
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TABLE 10.2. Students accelerated at least one year in mathematics in 1974, 1975, 1976,
and 1977

Number Number Percentage
Group responding accelerated accelerated
1974
Experimental girls 26 10 39
Control girls 26 0 0
Control boys 26 0 0
1975
Experimental girls 24 12 50
Control girls 25 4 16
Control boys 25 5 20
1976
Experimental girls 25 12 48
Control girls 23 2 9
Control boys 26 8 31
1977
Experimental girls 26 11 42
Control girls 25 2 8
Control boys 26 12 46

The number of control girls accelerated a full year in mathematics dropped
from four girls in 1975 to only two in 1976, and that number remained the
same in 1977. The number of control boys accelerated in mathematics, on
the other hand, increased fairly dramatically over the four-year period,
from zero to five to eight to twelve.

The boys accelerated in mathematics on their own, without the special
class. Most of the control girls failed to accelerate. The experimental girls
kept pace with the control boys in terms of number accelerated in mathe-
matics, but the special class appears to have been an important factor in
making that possible. Nine of the eleven experimental girls accelerated in
mathematics in 1977 became accelerated by virtue of not repeating algebra
I at the end of the summer course. The evidence strongly suggests,
therefore, that some type of intervention is necessary to ensure that girls
will persist in mathematics at the same rate that boys do.

Follow-up studies of career interest. In 1973, prior to the start of the
special class, all three groups were tested on two measures of vocational
interest. On an abbreviated form of the Vocational Preference Inventory
(VPI), the boys showed significantly more interest in investigative careers
than did either group of girls. On a questionnaire item, however, while
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TABLE 10.3. Career interests of experimental and control groups

Career interest
Number Number Percentage
Group N science/math non-science science/math
1973 pre-test
Experimental girls 26 10 16 39
Accelerated ex-
perimental girls@ 11 6 5 55
Control girls 25 8 17 32
Control boys 25 15 10 60
1974 post-test
Experimental girls 24 14 10 58
Accelerated ex-
perimental girls @ 11 8 3 73
Control girls 24 9 15 38
Control boys 21 14 7 67
1975 follow-up
Experimental girls 21 13 8 62
Accelerated ex-
perimental girls @ 10 8 2 80
Control girls 25 10 15 40
Control boys 21 15 6 71
1976 follow-up
Experimental girls 23 12 11 52
Accelerated ex-
perimental girls @ 10 7 3 70
Control girls 23 14 9 61
Control boys 23 17 6 74

aGirls who accelerated immediately following intervention.

more boys than girls in either group stated a career preference in a
mathematical or scientific area, the differences were not significant (Fox
1974).

Follow-up assessments of career interest were conducted in 1974, 1975,
and 1976. The results of these follow-ups, as well as the results from the
1973 questionnaire, are summarized in table 10.3. By the end of the 1975-
76 school year, there were no significant differences among the three
groups. It does not seem that the intervention caused more girls to become
interested in careers in mathematics and science. It appears, however, that
experimental girls became interested in mathematics or science careers at
an earlier age than the control girls. This early interest might affect course-
taking and make the girls more willing to accelerate in mathematics in high
school.
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Conclusion. A comparison of the course-taking behavior of the control
boys and of the control girls through 1977 supports the first hypothesis—
that gifted boys and girls of equal ability in mathematics at grade seven and
from similar home backgrounds will differ in the high-school years in terms
of advanced courses in mathematics. Without any specific intervention
designed to stimulate course-taking in mathematics, a greater percentage
of control boys (46 percent) than control girls (8 percent) had accelerated
themselves in mathematics.

The second hypothesis was that girls who received special encourage-
ment and facilitation in mathematics vis-a-vis an accelerated algebra
program would keep pace with or surpass their male and female cohorts
with respect to course-taking. The experimental girls who participated in
the special algebra class kept pace with the control boys in terms of
acceleration (42 percent of the experimental girls and 46 percent of the
control boys accelerated in 1977) and surpassed the number of control girls
who accelerated (8 percent).

SOME VARIABLES CONTRIBUTING
TO DIFFERENTIAL COURSE-TAKING

What accounts for sex differences in mathematics course-taking? For
the students in this study, mathematical ability was not a factor, since
students were selected for the three groups on the basis of equal ability as
measured by their SAT scores. An attempt was also made to control home
variables by matching students on the basis of their father’s education and
occupation and their mother’s education. In spite of this, sex differences
were clearly evident in the course-taking behavior of the gifted students
who were not in the intervention program. These sex differences in mathe-
matics course-taking appear to be the result of different interests and
differential encouragement by others.

Values

One factor contributing to sex differences in mathematics course-
taking may be that mathematically gifted boys and girls have different
values. Studies have found high theoretical scores on the SV to be charac-
teristic of mathematically precocious adolescent males, while mathematically
gifted girls are more likely than boys to have high social or aesthetic value
scores (Fox 1976b; Fox and Denham 1974). High scores on the theoretical
scale are associated with interests in science and mathematics.

An analysis of the experimental and control groups in the intervention
study revealed that on the SV, the experimental and control girls scored
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significantly higher than the control boys on the social scale (p < .005) and
significantly lower on the theoretical scale (p < .005) (Fox 1976b).

Since mathematics courses generally do not emphasize the applied
aspects of mathematics and thus its social relevance, gifted girls may find
the courses less interesting and less relevant to their interests than gifted
boys. This may discourage the girls from electing to take mathematics
courses. Perhaps some of the many social applications of mathematics
should be included in mathematics courses to encourage girls whose
interests are primarily social but who have a high aptitude for mathematics
to take advanced courses in mathematics.

Career Interests and the Perceived Usefulness of Mathematics

Another factor contributing to differential mathematics course-taking
may be the degree to which mathematics is perceived as useful for future
career goals. A study of 67 girls and 104 boys selected from SMPY’s 1974
mathematics talent search found girls to be significantly less likely than
boys to report that mathematics would be very important to their future
goals, and the girls were also less likely than the boys to name as career
goals occupations of the type that require the most mathematical and
scientific training (Fox 1975).

The Strong-Campbell Vocational Interest Inventory, when adminis-
tered to the experimental and control groups in 1973, revealed sex dif-
ferences. Control girls scored significantly higher than the control boys on
the following scales: art, domestic arts, music/dramatics, nature, office
practice, social service, teaching, writing (p < .005); religious activities
(p < .01); and medical service (p << .05). The boys scored higher on
mechanical activities and science (p < .005). The gifted girls scored higher
in the mathematics and science areas than a comparison group of average
girls, but not as high as the gifted boys (Fox, Pasternak, and Peiser 1976).

The results of following up career interest in the three groups in the
intervention study have been summarized above and are shown in table
10.3. Included in table 10.3, as well, are the career interests of the eleven
girls who accelerated immediately following the intervention by enrolling
in algebra II. Eight of these girls (73 percent) expressed interest in a mathe-
matical or scientific career in the 1974 post-test assessment of career
interest. This suggests a possible relationship between interest in mathe-
matical and scientific careers and willingness to accelerate in mathematics.
A comparison of these eleven accelerated experimental girls with the
control girls showed the accelerated experimental girls to be significantly
more interested in mathematical and scientific careers than the control
girls in 1974 and 1975. By 1976 this difference was no longer significant.
Possibly the lack of interest early in the high-school years, however, was a
factor in discouraging the control girls from accelerating in mathematics.





















