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Abstract

The underrepresentation of females in fields involving math and science
“has become an important policy concern. The possible causes of this
issue axe explored in this paper. A model of achievement choices is

-used to analyze the problem and the results of a large-scale 1ong1tud1nal
study of junior and senior high school students are presented. It is
argued that the ﬁnderrepreseﬁtation of females in math and science i§ :
part of the larger issue of sex dlfferences in achlevement choices

and oscupational development. The data suggest that sex dlfferences

in achievement patterns results from two Qfocesses. First, they

are a function of sex differences in the value males and females attach
to various achievement options; and second, they are a f__unc_:tion of the
fact that achievement choices are 1nfluenced differently in males
and,females. Males, in this study, appear to be influenced prlmarlly by
their performance history. In contrast, females! decisions are influenced
by both their performance hisiory and by the ﬁaiue they attach to the
subject. Furthermore, the value females attach to various achievement
choices is unrelated to their performance while the value that

males attach to various achievement choices is related to their performance

history in these activities.
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Two areas of cognitive functioning reveal fairly coeonsistent
patterns of sex differenées (see Eccles, 1983; Wittig & Petersen,
1879). Girls typically perform better than boys on verbal tasks while
" boys perform better than girls on guantitative tasks: these
differences, however, are Quite small, accounting for only 1-2% of
variance (Hyde, 1981), and do not occur with regularity until the
adolescent years. Sex differences in high school courses enrollment,
college majors,.and adult careers reflect a similar pattern. However,
the sex difference on these variables are much greater. For example,
among the B.A. degrees awarded in 1978, women received only 6% of
those awarded in Engineering, 23% in Architecture, 26% in Computer and
Informational Science, 22% in Physical Science, and 41% in
Mathematics. 1In contrast, 57% of B.A.'s in Letters, 73% of B.A.'s in
Education, 76% of the B.A.'s iﬁ Foreign Languages, and 88% of B.A.'s
in Library Science went to women (N,C.E.S., 19879, 1980). Clearly,
these sex differences are larger than éne would expect based on the
achievement differences reported above. This is especially true for
the math-related achievement domains. For éxample, in 1978 37% of the
pool of entering freshpersons eligible to major in engineering were
women'., In contrast, only 13% of those actually planning to major in
englineering were women, and only 6% of the bachelor degrees in
Engineering in 1978 actually went to women. Similar, though less
édramatic, results chéracterize the population planning to major in the
physical sciences. Clearly, the proportion of female participation 18
much lower than the available pool would predict.

This underrepresentation of females in math and science .is very

costly for both females and for society at large. In almost all
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occupational fields, females can expect to earn less than thelr male
peers. But the mean incomes for both males and females is
particularly low in non—séientiiic, female-dominated occupations.
Both males and females earn more in math-related occupations than in
non-scientific occupations. In addition, among recent graduates,
females are most likely to earn salaries commensurate with their male
peers in scientific and technical fields (N.C.E.S., 1979, 1980). 1In
addition; society is in need of as many mathematically trained and
scientifically literate ccllege graduates as it can get to fill jobs
in a wide range of industries and service professions. This paper
will explore some of the possible causes of this underrepresentation
of females.in these fields.

Sex Differences in Math Participation: Recent Explanations

Both that fact that females are underrepresented in math-reiated
fields and that females earn such low salaries in female-dominated
fields make the sex differences in math achieveéent especially
important. Recent attention has focused on the origin of these
differences. While some researchers still argue that these
differences primarily reflect biologically based gender differences,
the magnitude of the occupational differences outlinéd above casts
doubt on the usefulness of this perspective (see Meece, Parsons,
Kaczala, Goff & Futterman, 1982; Eccles, 1983 for reviews). The
general consensus of opinion in the field is that attitudinal and
motivational factors play a substantial role in shaping sex
differentiated achievement patterns. Attitudes toward mathematics
have received considerable recent attention as possible mediators of

these differences,
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Competence in mathematics has long been identified as a crétical
skill directly related to educational and occupational choices.
Mathematical skills are important for admission to many college
majors, for a number of professional occupations, and increasingly for
computerized technical occupations. 1In fact, Sells (1980) has
labelled math the critical filter for most scientific and technical
occupations. Conseguently, several researchers have investigated sex
differences in math course taking. Compabed Lo ﬁale_students, fewer
female students take high school and college mathematics beyond the
minimal requirements. While females receive less encouragement from
@arents and teachers {see Eccles, 1983), it is not the case that they
are being systematically excluded through discriminatory course
availébility. On the contrary, all too fregueﬂtly females choose not
to take more advanced mathematics courses and, as a conseguence,
effectively eliminate the option of majoring in physical science or
engineering. The decision to stop taking math courses also limits
women's access to other occupations including those associated with
computer science an& finance, as well as higher level occupations in
the bilological, medical, and social sciences. Why females choose to
limit their options in this way has been the focus of much recent
research. This research has yielded four basic explanations for this
problem: | |

(1) Males outperform females on spatial problem-solving tasks

and on other mathematics aptitude measures. Conseguently,
they are more able to continue in math (Aiken, 1976; Wittig
& Pedersen, 1979).

{2} Males recelve more encouragement than females from parents,
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teachers, and counselors to enroll in advanced mathematics
courses or to pursue math-oriented careers {(Casserly, 1875;
Luchins, 1980; Fox, Tobin, & Brody, 1979; Parsons, Adler, &
Kaczala, 1982; Parsocons, Kaczala, & Meece, 1982).

(3) Mathematics is commonly perceived as a male achievement

 domain. Conseguently, because of its potential conflict

with their gender-role identity, females are more likely to
avoid mathematics {(Fennema & Sherman, 1977; Nash, 1979;
Sherman:&IFennema! 1977; Stein & Smithells, 1960) .

(4) Males perceive themselves as more competent and report
greater'confidence in learning mathematics than feméles
(Eccles, 1983; Fennema & Sherman, 1977; Fox, Tobin, & Brody,
1879).

Each of these bodies of research has provided insights into the
mechanisms contfibuting to students' math achievement behaviors.
However, since researchers have approached this area of study from a
variety of theoretical perspectives, each has tended to focus his or
her research on a subset of possible causes. _What has been missing is
a comprehensive, theoretical framework which acknowledges thé complex
interplay of these many factors, takes into account the sociocultural
context in which mathematics learning takes place, and provides a more
comprehensive approach to the problem. Such an integrative model of
math achievement and course choice would aid in the identification of
the determinants of individual differences on the many proposed
mediators of sex differences in math participation. It would provide
a more formal specification of the relation of these differences to

achievement decisions. Finally, it would generate research designed
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to disentangle the relative importance of all the many variables
linked to the decisions both males and femzles make regarding math

enrollemnt and broader career goals.

Sex Differences in Math Participation: A Comprehensive model

Decisien, achievement, and attribution thecrists {(e.g., Atkinson,
1964; Weiner, 1872) have all addressed the issue of choice behavior.
Applying these theories of behavioé to students’ decisions to continue
taking mathematics, my colleagues and I have proposed a model of
achievement behavior that links students’' achievement decisions to
their expegtations for their performance on various achievement tasks
and to their perceptions of the importance of these various
achievement tasks (Eccles, Adler, Futterman, Goff, Kaczala, Meece, &

freces edal . 14220 -

Midgely, TQS%&. Fiéure 1 presents an overview of this model.
According to this model, choice is influenced mdst directly by
students’' values (both the utility value of math for attaining future
goals and the attainment or interest value of ongoing math activities)
and by students' expectancies for success at math. These variables,
in turn, are assumed to be influenced by students' goals, and by their
concepts of both their own academic abilities and the task demands.
Individual differences on these attitudinal variables are assumed to
result from students' perceptions of the beliefs of major socializers,
the stuéents' interpretation of their own history of academic

perfermance, and the students’ perception of appropriate behaviors and

goals.
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This theoreticeal model, originally proposed as a general model of
achievement choices, seems particularly relevant éo the problem of sex
differences in students' academic choices. The model assumes that the
effects of experience, in this case one's history of academic
performance, are médiated by the individual's interpretation of the
events rather tﬁan by the events themselves. For example, doing well
in math is presumed to influence one's future expectaticns for math
performance only to the extent that doing well is attributed to cne's
ability. Past research has shown that girls do as well in math as
boys throﬁghout their formative years, yet they do ndt_expect to do as
well in the future nor are they as likely to go on in math.as are
boys. This apparent paradeox is less ﬁuzzling if wé acknowledge that
it 1s the subjective meaning énd interpretation of success and failure
that determine an individual's perceptions of the task and not the
objective outcomes themselves. The extent to which boys and girls
differ in their'interpretation of outcomes and the extent to which
they receive differential information relevant to their interpretation
cf their academic outcomes sﬁould account, in part, for the observed
sex differences in student's course selection in math.

The model assumes that academic decisions such as the decision to
take advanced mathematics, or the decision to major in education
rether than engineering, are made in the context of a variety of
choices which are guided by core value such as achievement needs,

competency needs, and gender-role values, and by more utilitarian
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values such as the importance of math achie&ement for future goals.
Thus, if a female likes math but feels that the amount of effort it
will take to do well is not worthwhile because it decreases the time
she will have available for more preferred activities (i.e.,
activities more consistent with her personal values}, then she will be
less likely to continue taking math than a female who both likes math
and thinks her efforts at mastering it are worthwhile and important.
Similarly, é feﬁale who stereotypes mathematics, or careers invol&ing
competency 1in mathematics, as masculine, or inconsistent with her own
gender-role values, will be less likely to value mathematics learning
and less likely to continue her mathematical studies, especially if
she does not expéct to do well, than a female who finds math-related
courses to be consistent with her values and self-perceptions.

- What distinguishes this model from other models of achievement
behavior is this attention to the issue of choice. Whether done
consciously or not, children {and later adults) are ﬁaking choices
among a variety of activities all of the time. For example, they
decide whether to work hard at school or just to get by; they decide
which inteilectuél skills to develop or whether £o develop any at all;
they decide how much time to spend dbing homework; and they decide
whether to take difficult courses or to spend their extra time with
their friends, etc. We have tried td address this issue of choice
directly and to develop a model thaé allows us to predict the type of
choices being made. Furthermore, we have tried to specify the kinds
of socialization experiences that shape individual Gifferences on the
mediators of these cﬁoices eSpecially in the academic achievement

demain.
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Furthermore, because we have focused on choice rather than
avoidance, we believe our model provides a more positive perspective
on women's achievement behavior than is common in many popular
psychological explanaticons for sex differences in achievemeﬁt
patterns. Beginning with the work associated with need achievement
and continuing to current work in attribution theory, a variety of
scholars have considered the origin of sex differences in achievement.
The bulk 5f these scholars have looked_fof the origin in either
motivational differences or in expectancy/attributional differences,
For example, in the fifties and sixties, several studies focused on
sex differences in need achievement. In 1966, Horner introduced the
'cohcept of fear of success and suggested that sex differences in
achievement reflected.high levels of fear of success in women.

In the early seventies, Weiner and his coiléagues {see Weiner,
1872} introducéd an attributional model of achievement motivation and
paved the way for a new set of hypotheses regarding sex differences in
achievement, a set focusing on cognitive-mediational variables.
Within this new framework, sex differences in achievement have been
attributed variously to expectation differences, self-confidence
differences, differential causal attribution patterns, and feﬁale
learned helplessness. 5o for example, it has been argued that women
have lower expectatibns for succesé, are less confident in their
achievement-related abilities, are more likely to attribute their
failures to lack of ability, are less likely to attribute their
success to ability, are more.likely to exhibit a learned helpless
response, etc. .Furthermore, it.has been argued that these differences

medlate the sex differences we observe in achievement patterns.
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There are several problems with this body of work, stemming
primarily from the facf that it has assumed a deficit model of female
échievement. This assumption has lead to three major conseguences.
First, it has focused researchers attention on the guestion of "How
are women different than men?" rather than on the guestion of "What
influences women's achievement beﬁavior?". Second, the assumption
that the differences uncovered in most studies actually mediate sex
differences in achievement behavior has rarely been tested; Instead
the bulk_of the studies simply demonstrate a statistically significant
difference between males and females and conclude that this difference
accounts for sex differences in achievement behavior. 'Third, this
perspective has limited the range of variables studied. Researchers
have focused most of thei: attention on a set of variables that are
linked to self confidence and expectancies since high self confideﬁce
.is cne of those "good"'things that men have which facilitates
competitive achievement.

The dominance of this deficit perépective in sex difference
research has been especially marked in the last decade, Qur model
provides a very different perspective. By assigning a central role to
the construct ¢f subjective task value, we have offered an alternative
explanation for sex differences in achievement patterns, This
alternative explanation puts male and female achievement éhoices on a
more egual footing. Our model makes salient the hypotheéis that
differences in male and female achievement pétterns result from the
fact that males an& females have different but egually important and
valuable goals for their lives. This view differs markedly from

explanations which attribute sex differences in achievement patterns
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to females' lack 5f confidence, low expéctatioﬁs, and/or debilitating
attributional biases. Instead of characterizing females as deficient
maies, our perspective, outlined in more detail in Parsons and Goff
{f980), legitmizes females' choices as valuable on their own terms
rather than as a reflection or distortion of male choices and male
values,

Empirical Test: Overview

To test the utility of our model for explaining sex differences
in math participation, we conducted a large scale, cross-sectional/
- longitudinal study of the ontogeny of students' achievement beliefs,
attitudes, and behaviors. Given our conceptualization of mafh
participatibn as a task choice construct, we felt it was'important to
include measures of the students’ attitudes toward at least one other
subject besides math. The decision to take math might seem very
logical in the face of evidence that a student really likes another
subject much better. Since English is the other major achievement
domain that evidences consistent sex differences, we assesseé
students’ attitudes toward English as well as toward math. We also
assessed the students' achievement plans and ocutcomes in both math and
English.

We began our study with a cross-section of 300 students in grades
6-9, their parents, and their msth teachers. & year later, 84 percent
of these same students were retested. During the second year, an
additional control group of 329 students in grades 5-12 was recruited.
Selection of this sémple allowed for comparisons suggested by
Nesselroade and Baltes (1974) and Schaie (1965). In particular, we

used this sample to assess test-retest effects and to rule out the

10
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possibility that our longitudinal findingé reflected the impact of
unigue historical effects rather than general developmental processes,
These analyses indicated that test-retest effects were minimal and the
changes in the students' attitudes from Year 1 to Year 2 did not
reflect the impact of unigque historical events. Based on these
results and on the fact that the qﬁestionnaire had been modified
slightly from Year 1 to Year 2, the contrcl and Year é sample were
merged making a total Year 2 sample of 668 children. The cross-
sectional data presented in this paper are based on this expanded Year
2 samp}e.

Data were collected in several forms: student record data, a
student guestionnaire, a parent guestionnaire, a teacher -
guestionnaire, and classroom observations. Information taken from
each student's school record included final grades in mathematics and
English for the four yvears (1975-1879) prior to the study, during the
two years of the étudy, and each year following the study until the
students graduated from high school. Any standardized achievement
test scores available in the.student’s file were alsc recorded. Thus,
we have comprehensi?e data on each of our student's participation and
achievement in both math and English throughout their secondary school
career., Only a small portion of these data are sgmmarized in this
paper. I will focus primarily on.the student guestionnaire data that
are most directly related to the issue.of sex differénces in math and
English achievement patterns; The parent and classroom cbservational
data have been reported elsewhere {(see Parsons, Adler, & Kaczals,
1982; Parsocons, Kaczala & Meece, 1982).

The Eccles et al. model imples that general beliefs influence

i1
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task specific beliefs, which, in turn, influence achievement
behaviors. To operationalize this model, we created variables to
coincide with each of these three levels of the psychological
variables., Given our concern with sex differences, we were especially
interested the following general beliefs: gender-role schemata, sex-
typing of math as a male domain, perceptions of encouragement to
continue taking math by parents, teachers, and peers, and the reasons
why one would take advanced level math céurses. We éeveloped measures
of these general beliefs and of the following specific beliefs:
expectancies for success, perceived ability, perceived task
difficulty, perceived amount of effort, perceived importance of the
subject, perceived cost of success, perceived worth of the amount of
effort necessary to succeed, and perceived utility value of the
subject. For achievement outcome méasures,_we asked the students
whether they planned to continue taking math and English, and if so,
how much; we asked their proposea college major and their career
goals; we collected their grades in their math and English courses;
and we recorded their actual course enrollment patterns.

The major attitudinal scales were factor analyzed using the
maximum likelihood facter analytic procedure developed by Joreskog and
Sorbom {197%). Three identical factors emerged for both math and
English items: Self-Concept of Ability, Perceived Task Difficulty, and
Subjective Task Value. The Self-Concept factor included all items
tapping perceived ability, perceived performance, and expectations for
success in current and future courses. The Task Difficulty factor
included items tapping perceived task difficulty, perceived effort

needed to do well, and estimates of actual level of effort., The

12
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Subjective Task Value factor included all items relatea to perceived
utility value, enjoyment of the subject, and perceived importance of
doing well. Confirmatory Factor analysis supported the reliability of
this factor structure. Most of the data in this paper concerns these
three factors.

Empirical Test: First QOrder Effects

Relatively few sex differences emercged but those that did formed
a fairly consistent pattern. Across both years, boys, compared to
girls, rated their math ability higher, felt they had to exert less
effort to do well in math, and held higher expectancies for future
successes in math, even though there were no sex differences.on any of
the objective measures of math performance. 1In addition, boys in Year
! rated both their current mafh courses and advanced math courses as
easier than did the girls; boys in Year 2 had higher expectancies for
success in current {as well as future) math courses; and boys in Year
2 rated math as more useful than the girls (p < .05 in each case).
Thus, to the extent that there are sex differences on these self and
task perception variables, boys had a more positive view of both
themselves as math learners and of math itself.

These differences are even more dramatic when one compares the
students' attitudes toward both math and English from a developmental
perspective. To assess developmental differences we locked at both
the age effects within the cross-sectional sample and the test-retest
effects in the lbngitudinal sampie. Comparable developmental
conclusions emerge in both sets of analyses. In general, the females
got more positive toward English and more negative toward math as they

got older. Boys attitudes toward both subjects remained fairly stable

13
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and fairly consistent across the two domains. Let me illustrate these
effects with each of the three major attitudinal factors in the Year 2
sample. = First lét us consider Self-Concept of Ability. As is
apparent in Figure 2, female students’ estimates of.their math ability
declined lineérly with agé {(p < .05). Two additional comparisons are
impertant to note. By 8th grade the fémaies rated their English
ability higher than their math ability and by 10th grade they rated
their math ability lower than the bdys rated theirs. Neither of these
effects are present in the earlier grades. Comparable effeﬁts emerge
for Perceived Task Difficuity-(see Figure 3}, and for Subjective Task
Value (see Figure 4). The sex differences are especially marked for
Subjective Task Value. By 10th grade, the females rated English as
more valuable than math. Furthermore, they rated math as less

valuable and English as more valuable than did the males.

This deciine in the females' attitudes toward math is especially
interesting given the nature .of our sample. First of all, we have no
indication that there is an observable differeﬁce in the math
perfocrmance between éhe males and females in this sample'for either
their course grades or their scores on standardized achievement tests.
Second, when one compares the students' standardized test scores
across years, the older females (p<.05) in this sample had higher
scores than the younger females. Consegquently, the older female
students, if anything, have higher math ability, on the average, than

the younger female students. They also scored higher on tests of

14
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English ability (p<.05} than did the younger female students. But
male and female students had comparable test scores on English
standardized acﬁievement tests at each grade ievel, jus% as was the
case for math. Finally, the female students earned higher grades than
the male students in their English courses beginning at about the
eighth grade. Thus, despite the fact that the female population got
more select in terms of both Engliéh and math achievement scores with
advancing grade level, and despite the fact that there were no
épparent sex differences on math performance measures , the attitudes
of the female students towér& math declined with age while their
grades did not. - In contrast, both their attitudes and their actual
performance in English increased with.age. Given our perspective that
choice is the criticél mediator of achievement differences, these
_:esults certainly lead to the prediction that female students will
elect less math than English while male students will continue to take
courses in both subject areas. This is in fact what has happened in
this sample., The females were less likely to take twelfth grade
advanced math course than the males (p<.05) while their English-
énrollment'patterns did not differ. There were no sex diffefences in
math enrollment prior te the twelfth grade.

Let me now turn ﬁo'a series of additional analyses focussing on
math achievement. |

We had the tenth to twelfth grade students rate the amount of
encouragement to continue in math they had received from each of the
following sources (listed in descending order of the mean
- encouragement scdre): father, mother, last year's teacher, guidance

counselor, older friends, siblings, and peers. 0f these, only
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fathers, mothers, and previous math teacher were perceived as having
provided any encouragement. The other individuals were perceiyed as
~having neither encouraged nor discouraged the students.

Interestingly, peers were not seen as having discouraged the students’
decision by the female students. One sex difference emerged: boys,
in comparison to girls, felt that their counselor had provided them
with more encouragement to take advanced math courses (p < ,05),
Counselor encouragement did not, however, predict future.course plans.

The students also rated the importance of various reasons in
influencing their decision to take math. Three reasons emerged as the
most influential: preparation for either a college major or career,
gaining admission to a prestigious college, and the importance of math
in a.wéll rounded education, Intrinsic properties of math, such as
its challenge, ease, or interest value were clearly seen as less
important by all studenés. One séx difference emerged: boys rated
the importance of future plans (coliege or career) in their decision
higher than did girls (p < .01).

The students also rated the utility of math for males and
females. Both male and female students rated math as more useful for
males than for females. But male students endorsed this sterectype to
a much greater extent than the female students (p<.05).

The analyses Gescribed thﬁs far suggest several important sex
differences in students' attitudes. Females in general have a more
negative attitude than boys toward math learning and toward themselves
as math learners. Females also have a more negative view of math than
of English. These differences certainly could mediate sex differences

in achievement patterns. But the mere existence of these differences
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does not support their importance as variables mediating sex
differences in achievement patterns. The critical guestion is whether
or not these differences, in fact, make a difference. To answer this
guestion, we ran a series of correlational and multivariate.regression
analyses. Several important results emerged.

Empirical Test: Relational Analyses

First, we ran a series of analyses relating our gender-role
constructs to student attitudes. Several researchers have suggested
that the stereotype of matﬁ as a male domain inhibits female
participation in math. To evaluate this hypothesis and its many
variations, we correlated the students' rating of the usefulness of
advanced math for both males and females, their perception of math as
being more useful to males, their_gender stereotyping of math ability,
and their ratings of themselves on a simplified version of the PAQ
(Spehée, Helmreich, & Stapp, 1975) with the other student measures,
Femininity (or, more appropriatély; Expressivity} as measured by the
PAQ was not related to either student attitudes or to their
achievement patterns. Masculinity {(or Instrumentality}, however, was
related positively to measures of both expectancy and Self-Concept of
Math Ability for both males and females.

Several investigators {(e.g. Nash, 197%9) have suggested that
gender-role identity, in interaction with gender sterectypes regarding
the nature of the task, influence students' attitudes toward a
subject. We used muitivafiaté contingency tables tc assess the impact
of personality—type on math attitudes and achievement and to test
whether gender-role identity, as measured by personality inventories,

interacts with gender-role stereotypes of math, in influencing
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students' attitudes toward math. Gender-role classification had no
"significant influence on any of thé student attitude or achievement
measures eilther as & main effect or in interaction with the gender-
role stereotyping of math as a masculine domain. Gender-role
stereotyping of math did, however, influence Subjective Task Value.
The extent to which a female judged math to be useful for women 3id
not relate to its.subjectﬁve value for her. Inétead, it was the
perceived usefulness of math for males that predicted positively
math's subjective value for both males and females. One might
conclude from these data that the-sterebtype cf math as a male domain
has a positive effect for everyone and ought to be ehcouraged; but
‘results from other studies and the Year 2 data suggest that this
conclusion is oversimplified. Instead, what it does suggest is that
perceiving math as ﬁore useful for-malés than for females does not
necessarily have a negative consequence for girls, perhaps especially
when the sterectype reflects an awareness of the high status jobs
which are both male-dominated and math-related. 1In this case, it may
be the status of the job rather than its male domination that elevates
the perceived usefulness of advanced math courses for both high
ability boys and girils. |

We next assessed the relations of the student attitudinal
variables to achievement plans, performance, and actual enrollment
patterns. As predicted, for both males and females, Self-Concept of
Ability and Subjective Task Value correlated positively with students'
plans to continue taking both math and English, with the students®
grades in both math and English oﬁe year later, and with the studentis'

actual course enrollment decisions in math measured 1-3 years later
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(see Table 1). These results provide initial support for the
predicted influence of attitudinal variables on achieﬁemént

behaviors. But tﬁese attitudinal variables are intercorrelated and are
correlated with past grades. Before we can understand the impact of
attitudes on achievement, we need to answer two additiocnal guestions:
(1) which of these attitudes are most critiéai, and (2) are any of the
attitudes as critical as past performance in shaping subseguent
achievement behaviors. To answver theée guestions we used step-wise
multiple regression procedures. Subjective Value of Math, Subjective
Value of English, Self-Concept of Math Ability, and Self-Concept of
English Ability were regressed on Subjective Engliéh Educational Plans
and on Subjective Math Educational Plans in two stepwise
(hierarchical) regression analyses. 1In both analysés, Subjéctive Task
Value emerged as the most powerful predictor of educational plans (see
Table 2). These results suggest that Subijective Task Values is the

attitude that mediates sex differences in achievement choice patterns.

To test for the hypothesized mediating role of Subjective Task
Value'in explaining actual sex differences in achievement choices, we
tested for sex differences in.course enrcllment patterns for
mathematics. We were unable to run a comparable test for English
because English is reqguired for all three years of high school in the
school districts we sampled. There was a significant sex difference
in course enrollment in the twelfth grade (F=5.38, p=.02). Females

were less likely to enrcll in math in the twelfth grade than males.
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There were no sex differences in course enrcllment prior to the
twelfth grade. We next entered the relevant math variables into a
path analysis. These results are depicted in Figure 5. The results
are consistent with the hypothesis that sex difference in math course
enrollment are mediated by the sex difference in Subjective Task

Value,

Thus, as predicted by Parsons and Goff (1980), Subjective Task
Value emerged as the most powerful predictor of students' Subjective
Educational Plans. Furthermore, the significant sex by age by subject
area interaction yielded results consistent with the developmental
predictions of Eccles et al. {1983}, High school females had a more
positive attitude towards English and less positive attitude toward
math than did the junior high school females especially in terms of
Subjective Task Value. Projecting these developmental patterns into
the late adclescent years should produce a marked sex difference in
attitudes toward the value of math and English and in actual course
enroilment decisions. In fact, our longitudinal follow up data
support this hypcthesis. The females were more likely to drop math
prior to high school graduation than were the males. Finally, our
data suggest that 1t is Subjective Task Value rather than Confidence
in One's Math Ability that mediatés this sex difference in course
enroilment patterns. |

Empirical Test: Males versus Females

The data discussed thus far were drawn from the entire sample,
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based on the assumption that comparable relationships would heold for
both males and females. The ze£o~oraer correlations calculated with
each sex separately support this assumption for the variables we have
discussed thus far (see Table 1). But this is not case for the
correlations of these attitudes with past performance. A.very
important sex difference emerged when we compared the correlations of
.students‘ gttitudes to their past.grades and to a'composite score
reflecting their relative position within grade on their course grades
and standardized achievement test.scores, These results are
illustrated in Figure 6. The males' attitudes, across the board, were
more directly related to their performance history than were females'
attitudes. This is true for both math and English. Further@ore, it
is especially interesting to note, given the importance of Subjective
Task Value, that the value females placed on both math and English was

unrelated to their history of performance in either subject,

These results suggest that different factors influence the
achievement decisions of males and females. To test this hypothesis
directly, we ran step-wise regressions separately for malés and
females. Since past performance is such an important predictor of
course enrcolliment for both males-aﬁd females we entered it in at the
first step. This procedure allows us to assess whether attitudinal
variables have any independent influence on achievement patterns over
‘and above what they share with past performance. The results are

illustrated in Table 3. As expected, past performance emerged as a
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strong predictor of course enrollment for both males and females.
However it was a stronger preéiétcr for males; and for males, it was
the cnly éignificant predictor. Attitudes made no independent
contribution to the males' course enrollment decision. 1In contrast,
Subjective Task Value is an important, independent predictor for
females. Independent of how well or how poorly they were doing in
math, women who enjoy math and think it is important were more likely
te enrcll in advanced math courses than were women who either did not
enjoy math or who did not think that advanced math courses are

particularly important or useful.

Taken as a package, these results suggest that sex differences in
achie?ement choice patterns are a function primarily of two processes.
First, they are a funétion of the sex difference in Subjective Task
Value; and, second, they are a function of the fact that achievement
choices are influeﬁced differently in males and females. Males appear
to be influenced primarily by their performance history. In contrast,
females' decisions are influenced by both their performance history
and by the value they attach to the subject.

We find these results encouraging because, in our view, they
suggest a more positive view of women's achievement motivation than is
inherent in other theories. Many popular explanations of sex
differences in achievement choices are based on deficit models of
female achievement orientation. For example, sex differences in

achievement patterns have been attributed to females' learned
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helplessness, low self—conéepts, low expectancy attributional
patterns, fear of success, etc. Rach of theée theories suggest that
females are deficit on some critical component of achievement
motivation. They imply that if females only had as much of this
component as males they would make the same achievement choices as
-males. While we did find some sex differences that might be
interpreted as reflecting these types of deficits, we found virtually
no support for the suggestion that females' achievement patterns were
being driven by these variables. Instead, our data suggest that sex
differences reflect the fact that females weight the subjective value
of the activity more heavily in their achievement decisions than males
and that the value they attach to various achievement activities is
influenced by different factors than is the value males attach to the
same activities. |

We are now exploring the variables that shape the value males and
females attach to various achievement activities in an effort to
broaden our understanding of the ontogeny of sex differences in
achlevement choice patterns. We are currently focussing on two sets
of variables. The first set relates to the impact of sex~role
stereotyping on beliefs and attitudes. We now believe that sex-roles
influence achievement paterns primarily through their impact on the
value individuals attach to the many achievement options available to
them. To test this hypothesis, we are evaluating the relation between
sex-role salience, sex-role stereotypes of various activities, and
achievement beliefs and choices.

The seccond set of variables we are exploriﬁg relate to the

socialization of achievement values. Parental beliefs and attitudes
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appear to be particularly important. Parents, more s¢ than teachers,
have sex differentiated perceptions of their children's'math.aptitude,
despite the similarity in the actual performance of their sons and
daughters. Parents also believe that advanced math is more impeortant
for boys than for girls. Finally, our initial work suggests that
parents' beliefs regarding their childfen‘s math aptitude are stronger
predictors ¢f the students' attitudes toward math than are indicators

of the students’ actual performance in math.
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Footnotes
'We estimated the proportion of women eligible to enter these
fields by calculating at the number of women scoring above 500 on the
Math SAT (E.T.S., 1979). 500 is appreximately the mean score on the

Math SAT of students expressing an interest in majoring in math or the

physical sciences. Hyde (1981) using a different method of estimating
the available pool of female_potentiai scientists and engineers

arrived with a comparable figure of 37%.
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Figure Caption

Figure 1. Ceneral model of academic choice.

{Adzapted from Parsons, J. E., Adler, T. F.

et al., in press.)




.é.

sanind 7
JUBLNG )

SIIONVLOZdXE

&g

aoupuloiad ¢
8010YD ¢
BOUB|SISI3¢f '}

SHOIVHIE
LNIZWIAZIHOV

4

BN|DA JUBLILIDHY ‘4
_ 1sCQ
anibp AN
SNOA OISULIL]
JOIYA SYL

40 NOILJ30H3d
8 4HHD

4

HOOHIIG Ysug
4O sucdatiad 7

AUy
}O jdaauod-4es 1

1&%

SINZAZ LSvd 40

F:8

$91008 1591
DOZIPIDPUDIS 7

SaPDIY |
- NOILVL M UE LN
S431M38 01410245
MSVL S.07HD S, ANHD SLNIAZ LSV
_ ;
A ™
PHYD 103
suojnioadxa
puD SaDNRiHY g
sidaauo) - 1188
/ pUD SJCIADYS G 'V
SYIZINMVID0S
4 b ™,
_ BLDIDE LI - ssausalyliaduwo)
PR E__g%}i_ = 10 s6d4109.1815
sbucy ors - enind g
ooy bR e - Jeoy 400(qns
OjDWSUOG - 1195 femeeed S NOTLVIOAXT g Jo sadAjeslaig
EER NV S2aNLilly

VAIVIWEHOS - 4738
TYHINIO QNY
SIV09 S,0NHD

SYIZIVIO0S
40 SNOILdION3d
S,071HO

oangng 2
193D 10gDT
L UCISIAQ %8S 'y

4

N3N IVHALIAND

LEY




- FIGURE CAPTION

Figure 2, Grade by Sex by Content Area Fffects:

Self-Concept of Ability Constructk
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Figure 3,

FIGURE CAPTION

Perceived Task Difficulty Construct
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FIGURE CAPTION

Figure 4. Grade by Sex by Content Area Effects;

Subjective Task Value Construct
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FIGURE CAPTION

Figure 5. Correlation of Beliefs and Performance

to Past Performance
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Figure Caption

Figure 5. Path Analysis of Math Variab]eﬁ;
{Column~wise multiple regression equation procedures
were used to estimate the path coefficients. Thé-
standardized path coefficients, which are regression
coefficients, reflect the relative predictive power
of each variable. A1l paths are significant at the

p<.05 Tevel or better.)
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Table 1
Ay

Correlation Matrix

1 Past —_— L 50%% L 30FE C o~ 10 14
performance :

2 Grade Year 1 A d — .36#* : —.19% 11

3 Self concept J35%% W 27 FE —— -, 4GEE . S0F%

of ability

Perceived -.15 -.05 T DhER —_ . -.D9
task
demands

S

5 Subjective 12 : .16 . 5gwE -.13 -
task
value

& Plans to JAT7E 16 e -.04 A
continue
taking
subject

7 Course enroll- L3GE® LLoE% oL 17 .15 L36%%
ment: Grade 12,
Math only

Note: Correlations are based on Year 2 data base
Results for English items are in upper triangle
Results for Math items are in lower triangle

# p € .05

whaade
- 2 %%
.



Taﬁle 2
Stepwise Multiple Regression: _ -

Predictors of Subjective Educational Plans

English ' Math
Multiple o Multripla
Step Rz Predictor | : Step | R2 Predictor
1 .51 _ Subjectiva Vaiue of 1 22 Subjective Value of
English ' Math
2 - .54 | Self-Concapt of Z .29 Self-Loncept of
English Abilicy fath Abilivy
3 .33 Subjective Valus

of English
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