Sex Differences in
Achievement Patterns!

Jacquelynne Eccles
University of Michigan

ex differences in achieve-

ment patterns have longin-

terested social scientists.

Many theories have been proposed to explain these presumed differ-
ences, often without solid evidence that they do in fact exist (see
Frieze, Parsons, Johnson, Ruble, & Zellman, 1978, and Maccoby &
Jacklin, 1974, for full discussion). Lest ] succumb to the same tempta-
tion, I have set out three goals for this chapter: (1) To review these
differences in a specific subset of achievement behaviors; (2) to
summarize a comprehensive theory explaining these differences;

and (3) to present the results of alongitudinal study designed to eval-
unate this theory.

Sex Differences in Achievement Patterns

Achievement has been operationalized in many ways. In laboratory
studies it is often defined in terms of task choice, persistence in the
face of failure, task performance, speed of performance, and scores
on tests of motivation, anxiety, cognitive style, achievement, and
aptitude. Field researchersand sociologists have defined itin terms of
grades in school, scores on standardized tests of achievement and
aptitude, course-enroltment patterns, activity choices, performance
in competitive activities such as sports or spelling bees, persistencein
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the classroom or on the job, motivational stvle, occupational choice,
income, and career advancement. Since sex differences occuron only
some of these variables, we need tobe specificabout the achievement
behaviors of interest when we discuss sex differences. Furthermore,
we must avoid assuming that the sex differences on these various
measures are determined by similar factors. Individual differences
on these various indexes of achievement are shaped by different pro-
cesses. Similar variations should exist for sex differences. Conse-
quently, we should notexpect simple explanations for sexdifferences
in achievement patterns; many processes will be involved, and the
relative importance of these processes will vary depending on the
particular achievement behavior chosen for study.

My discussion is limited to a set of achievement behaviors that
either reflect real-life achievement choices or are linked to these
choices, These include scores on standardized tests of academic
achievement and aptitude, grades in school courses, course-
enrollment patterns, persistence on laboratory tasks, persistence on
or single-minded devotion to occupational achievement activities,
and college major and occupational choices.

TEST SCORES AND SCHOOL GRADES

Sex differences on tests of quantitative and verbal skills emerge with
some regularity among adolescents and older subjects (see Eccles
[Parsons], 1984; Hyde, 1981). For example, at 13 and 17, girls scored
better than boys did on the National Assessment Tests of reading,
literature, art, and music; in contrast, boys scored better than girls on
the science and math tests (Grant & Eiden, 1982). The math and sci-
ence differences (but not the verbal differences)also show upregular-
ly on the Scholastic Achievement Tests administered nationally by
the Educational Testing Service (1980). The quantitative differences
(butagain not the verbal differences) appear to emerge earlier among
gifted populations (Benbow & Stanley, 1980, 1983). Itisimportant to
note, however,that even the math and science differences do not
emerge with great consistency during the elementary school years.
Furthermore, these differences are not very large (accounting forless
than 4% of the variance; Hyde, 1981), are not found universally even
in advanced high school populations, and are not evident in course
grades at any level including college (see Eccles, {Parsons], 1984).
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PERSISTENCE

There is a widespread belief in psychology that girls are less persis-
tent in the face of failure on laboratory tasks than boys (see Eccles
Parsons, 1983, Eccles {Parsons], Adler, & Meece, 1984). V. C. Cran-
dall and E. Crandall (personal communication, 1983) and I have re-
viewed the developmental literature related to this hypothesis and
find no consistent support for it. Although the nature of girls’ re-
sponses to failure is affected by the sex and age of the evaluator
(Dweck & Bush, 1976), girls’ behavioral responses in terms of persis-
tence and accuracy following failure on laboratory tasks are, by and
large, similar to those of boys (e. g. Beck, 1977-1978; Crandall, 1969;
Diener & Dweck, 1978; Dweck, 1975; Dweck & Reppucci, 1973; Ec-
cles, 1983; Eccles Parsons, 1983; Eccles {Parsons), Adler, & Meece,
1984; Nicholls, 1975; Rholes, Blackwell, Jordan, & Walters, 1980; and
Veroff, 1969). Thisis not to say that there are no gender effects on the
behavioral measures used in these studies. Indeed, under some con-
ditions boys and girls respond differently to both performance feed-
back and task manipulations. But in my opinion there is little evi-
dence that girls are more likely than boys to give up after academic
failures or to exhibit what might be labeled a learned helplessness
response to challenge or failure.

But what about persistence in everyday achievement settings? Itis
difficult to define and measure persistence in these achievement set-
tings primarily because it is difficult to define real-life achievement. It
iseven more difficult to assess sex differences in persistencein every-
day achievement activities, primarily because males and females en-
gage in different types of achievement activities. Consequently, itis
also difficult to select a criterion activity without biasing the resultsin
favor of males or females, depending on the activity chosen. For ex-
ample, defining persistence in terms of occupational status and com-
paring males and females on this variable clearly biases our conclu-
sion in favor of males. But while acknowledging this value bias, it is
still instructive to compare males and females on a set of variables
assumed to be indicators of achievement persistence by the culture at
large. You are forewarned, however, that these indicators do favor
males in part because they represent typical male achievement ac-
tivities.

One such indicator is advancement through the educational 8Ys-
tem toward higher degrees. While males and females receive approx-
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imately equal numbers of bachelor's degrees, the number of males
going on to obtain advanced degrees, even in traditionally female-
stereotyped fields, exceeds the number of females. Furthermore, this
discrepancy increases with the level of the degree being considered
(National Center for Educational Statistics, 1980).

Another such indicator is advancement through the occupational
system toward ever higher levels of responsibility and authority.
Femalesareless likely than males to climb these achievement ladders;
and when they do, they tvpically climb at a slower rate than males
even in traditional female-stereotyped fields such as education
(Frieze et al., 1978; Vetter, 1981). Although institutional barriers un-
doubtedly contribute to the sex difference on this indicator, psycho-
logical factors are also important (see Eccles & Hoffman, in press).

One final indicator of persistence is single-minded devotion to
one’s occupational role. This indicator can be assessed in a variety of
ways, including the number of hours one puts into one’s work, will-
ingness to ask one’s family to make sacrifices for one’s career
advancement, and concern over one’s work to the exclusion of other
concerns. Although we lack extensive data on these or similar vari-
ables, several studies suggest that males, on the average, exceed
females on each (e.g., Baruch, Barnett, & Rivers, 1983; Bryson, Bry-
son, & Johnson, 1978; Eccles & Hoffman, in press; Goff-Timmer, Ec-
cles, & O’Brien, 1984; Maines, 1983; Parsons & Goff, 1980).

COURSE AND OCCUPATIONAL CHOICE

Perhaps the most marked sex differences in achievement behavior
are associated with the achievement activities males and females en-
gagein. From early childhood, boys and girls select different achieve-
ment activities whenever they are given the choice (Huston, 1983).
Although there have been some recent changes, these differences
remain dramatic; boys still play football and baseball whereas girlsdo
gymnasticsand cheerleading. When they get to high school and have
some choice about their courses, males and females still make pre-
dominantly sex-stereotyped selections (National Center for Educa-
tional Statistics, 1980), especiaily on career or vocationally relevant
courses. This pattern holds up in college and in the occupational
world (Eccles & Hoffman, in press) and may be one important cause
of the persistence of sex differences in adult earnings.
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SUMMARY

Although there are no consistent sex differences for course grades
and indexes of persistence on laboratory tasks, there are smali but
consistent differences on tests of mathematical reasoning and scien-
tific knowledge favoring males among older children, adolescents,
and adults. The differences on tests of language skills and on tests of
knowledge in literature, music, and art are less consistent but favor
females when found. Finally, fairly consistent differences emerge on
indicators of persistence and single-minded pursuit of high levels
of adult occupational achievement, achievement-related activity
choices in childhood and adulthood, high school course-enroliment
patterns, college majors, and occupational choice.

Although very important, institutional barriers and discrimination
are not entirely responsible for these differences. There is ample evi-
dence that psychological factors are also important. And in fact many
psychological explanations have been proposed to account for sex
differences in achievement patterns. For example, the underrepre-
sentation of females in the professions has been attributed to low
self-confidence (Barnett & Baruch, 1978; Crandall, 1969; Nicholls,
1975; Parsons, Ruble, Hodges, & Small, 1976), fear of success (Hor-
ner, 1972), fear of loss of femininity (Tangri, 1972), nonconscious sex-
role ideclogy (Lipman-Blumen & Tickameyer, 1972), differential
values and orientation (Parsons & Goff, 1980; Stein & Bailey, 1973;
Tittle, 1981), and low independence (Hoffman 1972; Stein & Bailey,
1973). Reviewing and evaluating each of these theories is beyond the
scope of this chapter (see Frieze etal., 1978; Parsons & Goff, 1980; and
Eccles Parsons, 1983, for recent reviews). But it is clear that a more
comprehensive, integrative theory is necessary if we are to advance
our understanding of these complex phenomena. My colleagues and
I have proposed such a model (see Eccles (Parsons), Adler, Futter-
man, Goff, Kaczala, Meece, & Midgley, 1983). Itis summarized in the
next section.

A Model of Achievement Choices

Over the past several years my colleagues and I have been interested
inthe motivational factors influencing long-range achievement goals
such as career or occupational choice, major selection in college, and
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the integration of work and family roles. Our interest in this area
initially grew out of our concern over the underrepresentation of
womenin professional careers. Like many of our contemporaries, we
set out to explain why bright, capable women were not achieving at
the same levels as their male peers. We tried to identify the factors
constraining women'’s efforts to attain these nontraditional, high-
level achievement goals.

But troubled by the assumption that choosing a nontraditional
career reflects maturity and enlightenment whereas choosinga tradi-
tional career reflects immaturity and sex-role rigidity, we have re-
directed our focus. Thisassumption inevitably leads the researcher to
ask, “Why aren’t women more like men?”” A more appropriate, and
less biased, question is, “Why do men and women make the choices
they do?”’ Toanswer this latter question, wereturned tobasicmotiva-
tional models and decided to treat long-range, life-defining achieve-
ment choices as analogous to task choices. Given this perspective, we
have developed an expectancy/value model of achievement choice
based on the expectancy x value models of Lewin (1938) and Atkin-
son (1964). This model, depicted in Figure 1, links achievement
choices to expectancies for success and to the importance or value an
individual attaches to the available achievement options. It also spe-
cifies the relation of these constructs to cultural norms, experience,
aptitude, and a set of personal beliefs and attitudes associated with
achievement activities. The modelis built on the assumption thatitis
not reality itself (i.e., past successes and failures) that most directly
influences choices, but rather one’s interpretation of reality. The in-
fluence of reality on achievement beliefs, outcomes, and future goals
is assumed to be mediated by causal attributional patterns, by the
input of primary socializers, by one’s needs and values, by one's self-
schemata, and by one’s perceptions of the various choices them-
selves. Each of these factors is assumed to contribute both to the ex-
pectations one holds for future success at the options available and to
the subjective value one attaches to these options, Expectations and
subjective value, in turn, are assumed to influence achievement-
related behaviors, including the decision to engage in particular ac-
tivities, the intensity of effort expended, and one’s actual perfor-
mance.

The model assumes that achievement decisions, such as the deci-
sion to enroll in an advanced mathematics class or to major in educa-
tion rather than engineering, are made in the context of a variety of
choices. Furthermore, it assumes that these choices, whether made

.
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Ficure 1. General model of achievement choices.
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consciously or nonconsciously, are guided by one’s expectations for
success at the various options, by such core personal values as
achievement needs, competency needs, and gender-role schemata,
by more utilitarian values such as the importance of a particular
course for one’s future goals, and by the potential cost of investing
time in one activity rather than another. Thus, if a female likes math
but feels the effort it will take to do well is not worthwhile because it
decreases the time she will have available for some other preferred
activity, she willbe lesslikely to continue taking math than the female
who both likes math and thinks her efforts at mastering it are worth-
while and important,

Because expectancies and the variables linked to self-concepthave
received so much attention, I will not discuss them further here (see
Eccles (Parsons) et al., 1983, for a more complete discussion). Suffice
itto say that expectations, confidence in one’s ability to succeed, and
personal efficacy are critical mediators of achievement behaviors.
Their role as mediators of sex differences in achievement behaviors is
less clear (see Eccles (Parsons), et al., 1984, for more discussion).
Since the role of values as mediators both of general achievement
behaviors and of sex differences in achievement choices has received
less attention, and since I believe it is one primary mediator of sex-

differentiated achievement choices, Iwill discuss values in more de-
tail here,

VALUES AS MEDIATORS OF ACHIEVEMENT CHOICES

Like others (e.g., Crandall, 1969; Crandall, Katkovsky, & Preston,
1962; Raynor, 1974; Spenner & Featherman, 1978; Stein & Bailey,
1973), we assume that task value is a quality of the task that contri-
butes to the increasing or declining probability that an individual will
select it. We have defined this quality in terms of three components:
the utility value of the task in promoting the achievement of one's
long-range goals; the incentive value of engaging in the task in terms
of more immediate rewards and pleasure one gets from the activity;
and the cost of engaging in the activity.

Incentive and attainment values. Incentive value can be conceptual-
ized in several ways, two of which are of particularinterest to me. On
the one hand, incentive value can be conceptualized in terms of the
immediate rewards, intrinsic or extrinsic, that performing a task will
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provide. Forexample, plaving tennis could beintrinsically rewarding
because it makes one feel healthy, or extrinsically rewarding because
one is paid for the performance.

Incentive value can also be conceptualized in terms of the needs
and personal values an activity fulfills. As they grow up, people de-
velop an image of who and what they are. This image is made up of
many component parts, including conceptions of one‘s personality
and capabilities, long-range goals and plans, schemata regarding the
proper roles of men and women, instrumental and terminal values
{Rokeach, 1973), motivational sets, self-schemata, and social scripts
regarding proper behavior in a variety of situations. Some parts of an
individual’s image are central or critical to his or her self-definition
and should exert the most influence on behavior (see also Markus,
1980). For example, if being a good athlete is a central part of one's
self-image, then one should work at continuing tobe a good athlete.
Since personal needs and values are part of one’s self-image, the de-
gree of influence wielded by these values and needs should also be
determined by their centrality to an individual’s self-definition (see
also Parsons & Goff, 1980). Consequently, personalneeds and values
should operate in ways that both reduce the probability of engaging
in those activities or roles perceived asinconsistent with one’s central
values and increase the probability of engaging in roles or activities
perceived as consistent with one’s definition of self,

But what links personal needs, values, and self-schemata to task
selection? We believe people perceive tasksin terms of certain charac-
teristics that can be related to needs, values, and self-schemata. For
example, a difficult task requiring great effort for mastery may be
perceived as an achievement task; if it also involves pitting one’s per-
formance against others’, it may be perceived as a competitive task.
Other tasks may be perceived in terms of nurturance, power, asthetic
pleasure, and so on. The decision to engage in one of these tasks may
require one to demonstrate or exercise the characteristics associated
with thetask. Whetherthis requirementis seenasan opportunity ora
burden will depend on the individual's needs, motives, self-
schemata, and personal values and his or her desire to demonstrate
these characteristics to both the self and others. Essentially, [ am
arguing (1) that individuals seek to confirm their possession of those
characteristics central to their self-images, and (2) that various tasks
provide the opportunity to doexactly this. If one values the character-
istics assumed to be inherent in a task, one will regard task involve-
ment as an opportunity to confirm one’s self-image and will be more
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likely to engage in the task than someone who does not value the
characteristics associated with the task. For example, tennis should
be especially attractive (have high incentive value) to someone who
values competitive, athletic competence, precisely because playing
tennis provides the opportunity to demonstrate athletic competence
to both the self and others.

This analysis implies that the incentive value of any particular task
will be influenced by three sets of beliefs. First, it will depend on the
individual's perception of the characteristics of the task or, more spe-
cifically, on the needs and characteristics he or she believes the task
will fulfill or demonstrate. Second, it will depend on the individual's
own hierarchy of values, needs, motives, and self-schemata. And
finally, it will depend on the extent to which the individual believes
that participating in the task will fulfill his or her central needs or
affirm his or her self image.

We have labeled this third belief attainment value. And since
gender-role socialization influences both the development of one’s
self-schemata and personal values as well as our stereotypes of the
characteristics associated with various achievement activities, gen-
der-role socialization will affect the attainment value each individual
attaches to various achievement options.

Perceived cost. The value of a task will also depend on a set of beliefs
that can best be characterized as the cost of participating in the ac-
tivity. This cost is influenced by many factors, such as anticipated
anxiety, anticipated negative responses from one's peers, friends,
parents, colleagues, or neighbors, fear of failure, and the negative
affective memories one has associated with similar activities in the
past. Gender-role socialization can influence each of these negative
affective variables (see Eccles [Parsons), 1984, for a full discussion).

The cost of any given activity or life-defining achievement choice
can also be conceptualized in terms of the loss of time and energy for
other activities and life-defining roles. People have limited time and
energy, so they cannot do everything they would like. They must
choose among activities. To the extent that one loses time for Activity
Bby engagingin Activity A, and to the extent that Activity Bis high in
one’s hierarchy ofimportance, then the subjective cost of engaging in
Alincreases. Alternatively, even if the attainment value of A is high,
the value of engagingin A willbe reduced to the extent that the attain-
ment value of Bis higher and to the extent that engaging in A jeopar-
dizes the probability of successfully engaging in B.

/
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GENDER~ROLES AND TASK VALUE

The implications of this analysis for our understanding of sex
differences in achievement choices are clear. Since socialization
shapes individuals’ goals and values, men and women undoubted-
ly acquire different values and goals through the process of
gender-role socialization. In terms of task value, gender differences
in value structure can manifest themselves in several ways. For one,
gender-role socialization can create a gender-differentiated hierar-
chy of core personal values (such as their terminal and instrumental
values; Rokeach, 1973). Consequently, tasks embodying various
characteristics should have different attainment values for men and
women. For example, men may be more likely to engage in athletic
activities because they place more importance on demonstrating
their athletic competence than do women. Differences in career
choice may reflect similar processes. For example, Dunteman,
Wisenbaker, and Taylor (1978) found that being thing-oriented
rather than person-oriented predicted becoming a math or science
major. Similarly, Fox and Denham (1974) found that mathematically
talented children are relatively low on social value and high on
theoretical, political, and economic values. In both of these studies,
the females were less likely to hold the math- and science-related
values than were males. Not surprisingly, then, the females were
alsoless likely to aspire to math- and science-related careers than the
males in both studies.

Alternatively, the structure of men’s and women'’s hierarchies of
values mightdiffer. If so, then women ought to rank order the impor-
tance of various activities differently than men do. For example, if
women see the parenting role as more important than a professional
career role while men rate these roles as equally important, then
women should be more likely than men to resolve life’s decisions in
favor of the parenting role. This differential would be especially
marked if women see the career options not only as of lower impor-
tance but also as detrimental to the successful completion of their
parenting goals.

Similarly, men and women could differin the density of their goals
and values. As noted earlier, men seem more likely than women to
exhibit a single-minded devotion to one particular goal. In contrast,
women seém more likely than men to be involved in several activities
simultaneously. This difference could reflect differing density pat-
terns for the hierarchy of goals and personal values: That is, women
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may place high attainment value on several goalsand activities, while
men may differentiate more among the options open to them. If thisis
true, then the cost of engaging in their primaryv goal in terms of other
important goals will be less for men than for women.

Finally, a gender-differentiated Rierarchv of task values could re-
sult from gender differences in people’s perceptions of various tasks
and in the very definition of success and failure on these tasks (see
also Frieze, Frances, & Hanusa, 1983). One of the primary character-
istics of genderroles is that they define the activities thatare central to
one’s occupancy of the role. In essence, genderroles define what one
should do with one’s life in order to be successful in that role. To the
extent that one holds success in one’s gender role as a central compo-
nentof one’sidentity, then activities that fulfill this role will have high
value and activities that detract from one’s successful fulfillment of
this role will have lower, and perhaps even negative, subjective
value. If staying home with one’s children and being psychologically
available to them most of the time is a central component of one’s
gender-role schema, then involvement in a demanding, high-level
career will have reduced value because it conflicts with a more central
component of one’s identity.

Adherence to one’s gender role may be so central to an individual
that merely knowing, even at a subconscious level, that a particular
activity is stereotypically part of the opposite gender’s role will be
sufficient to prevent further consideration of engaging in that activ-
ity. Consequently, gender-role schemata (beliefs regarding the com-
position of both male and female gender roles) can effectively limit
therange of options one even considers as well asaffecting the subjec-
tive value one attaches to the various options considered.

Gender roles can also influence one’s very definition of successful
performance of activities considered central to one’s identity. Conse-
quently, men and women may differ in their conceptualization of the
requirements for successful task participation and completion. If so,
then men and women should approach and structure their task in-
volvement differently. The parenting role provides an excellent ex-
ample of this process. If males define success in the parenting role as
an extension of their occupational role, they may respond to parent-
hood with increased commitment to their career goals and with
emphasis on encouraging competitive drive in their children. In con-
trast, if women define success in the parenting role as a high level of
involvement in their children’s lives, they may respond to parent-
hood with decreased commitment to their career goals.
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Differences in approach to various careers can be interpreted simi-
» larly. Forexample, itisa common finding thatacademic women pub-
lish less than academic men. One possible explanation relies on the
reasoning outlined here. Females may define the faculty role equally
interms ofteaching, service, and publications; in contrast, malesmay
define the faculty role more in terms of research and publications. If
50, then male and female faculty members should approachtheirpro-
fessional role quite differently, and asa consequence females should
have weaker publication records than men.

SUMMARY

In summary, the model depicted in Figure 1 builds on the theoretical
base of expectancy /value models of task choice. In addition, by elab-
orating on the construct of value, it has provided a link between ex-
pectancy/value models and the growing literature on the self.
What distinguishes this model from other models of achievement
behavior is its attention to the issue of choice. Whether done con-
sciously or not, people make choices among a variety of activities all
the time. For example, they decide whether to work hard at schoolor
just to get by; they decide which intellectual skills to develop or
whether to develop any at all; they decide how much time to spend
doing homework; they decide whether to take difficult courses or to
spend their extra time with their friends; and they decide which
occupations to prepare themselves for. We have tried to address the
issue of choice directly and to develop a model that allows us to pre-
dict the type of choices being made. Furthermore, we have tried to
specify the kinds of socialization experiences that shape individual
differences on the mediators of these choices, especially in the
academic achievement domain (see Eccles (Parsons) et al., 1983).
Furthermore, because we have focused on choice rather than
avoidance, we believe this model provides a more positive perspec-
tive on women’s achievement behavior than is common in some
popular psychological explanations for sex differences in achieve-
ment 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. Many of these scholars have looked for the origineijther
in motivational differences or in expectancy/attribytional differ-
ences. For example, in the fifties and sixties, several studies focused
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on sex differences in need achievement. In 1966 Horner introduced
the concept of fear of success and suggested that sex differences in
achievement reflected high levels of fear of success in women.

Intheearly seventies, Weinerand his colleagues (see Weiner, 1972)
introduced 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 achievermnent have
been attributed variously to differences in expectations, self-confi-
dence, causal attribution patterns, and learned helplessness. So, for
example, it has been argued that women have lower expectations for
success, are less confident in their achievement-related abilities, are
more likely to attribute their failure to lack of ability, are less likely to
attribute their success to ability, and are more likely to exhibit a
learned helplessness response to failure. Furthermore, it has been
argued that these differences mediate the sex differences we observe
in achievement patterns.

There are several problems with this body of work. First, because
they assumed a deficit model of female achievement, researchers
have focused theirattention on the question "How are women differ-
ent from men?” rather than “What influences men’s and women'’s
achievementbehavior?”” Second, the assumption that the differences
uncovered in most studies actually mediate sex differences in
achievement behavior has rarely been tested. Instead, many studies
simply demonstrate a statistically significant difference between
males and females and conclude that this difference accounts for sex
differences in achievementbehavior. Third, and most important, the
deficit perspective has limited the range of variables studied. Re-
searchers have focused most of their attention on variables linked to
self-confidence and expectancies, since high self-confidenceis one of
those “good” things that facilitates men’s competitive achievement.

The dominance of this deficit perspective in sex-difference re-
search has been especially marked in the past decade. Our model
provides a very different perspective. By assigning a central role to
the construct of subjective task value, we have offered an alternative
explanation for sex differencesinachievermnent patterns. Thisalterna-
tive explanation puts male and female achievement choices onamore
equal footing. Our model makes salient the hypothesis that differ-
ences in male and female achievement patterns result from the fact
thatmales and females have different but equally importantand valu-
able goals for their lives. This view differs markedly from explana-
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tions that attribute sex differences in achievement patterns to
females’ lack of confidence, low expectations, or debilitating attribu-
tionalbiases. Instead of characterizing females as deficient males, our
perspective, outlined in more detail in Parsons and Goff (1980) and
Eccles (Parsons) (1984), legitimizes females’ choices as valuable on
their own terms rather than as a reflection or distortion of male
choices and male values. Gilligan {1982) has made a sirnilar point re-
garding males’ and females’ moral judgments.

But how well does this model do in generating important research
questions and in explaining sex differences in achievement choices?
Toanswer this question, we have studied the origin of sex differences
ina “real-life”” achievement activity — enrollment in advanced high-
school mathematics. Some major components of this research pro-
gram are described in the next section.

Sex Differences in Course-Enrollmernt Patterns

As I noted earlier, two areas of cognitive functioning reveal fairly
consistent patterns of sex differences (see Eccles Parsons, 1984; Wittig
& Petersen, 1979). Girls typically perform better than boys on verbal
tasks, whereas boys perform better than girls on quantitative tasks.
Sex differences in high school course enrollment, college majors, and
adult careers reflect a similar pattern. 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 informa-
tional science, 22% in physical science, and 41% in mathematics. In
contrast, 57% of B.A.s in letters, 73% of B.A.s in education, 76% of
B.A.sin foreign languages, and 88% of B.A.s in library science went
to women (National Center for Educational Statistics, 1979, 1980).
Clearly, these sex differences are larger than one would expect based
ontheachievementtestscore differencesalone. Thisis especially true
forthe math-related achievement domains. For example, in 197837%
of the pool of first-year students eligible to major in engineering were
women.? In contrast, only 13% of those actually planning to major in

2. We estimated the proportion of women eligible to enter these fields by calculat-
ing the number of women scoring above 500 on the math SAT (Educational Testing
Service, 1979); 500 is approximately 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 potential scientists
and engineers, arrived at a comparable figure of 37%.
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engineering were women, and only 6% of the bachelor’s degrees in
engineering in 1978 went to women. Similar though less dramatic
results characterize the population planning to major in the physical
sciences. Clearly, the proportion of female participation in quantita-
tive fields is much lower than the available pool would predict.*

Sex Differences in Math Participation: Recent
Explanations

Recent attention has focused on the origin of this underrepresenta-
tion of females in math-related fields. While some researchers still
argue that this difference primarily reflects biologically based gender
differences, the magnitude of the occupational differences outlined
above casts doubt on this perspective (see Meece, Parsons, Kaczala,
Goff, & Futterman, 1982, and Eccles [Parsons], 1984, for reviews).
Attitudinal and motivational factors clearly play a substantial role in
shaping this sex-differentiated achievement pattern. Research has
yielded four basic explanations for this problem:

1. Males outperform females on spatial problem-solving tasks and
on other mathematics aptitude measures. Consequently, they are
more abletocontinue in math (Adken, 197¢; Wittig & Pedersen, 1979).

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

3. Mathematics is commonly perceived as a male achievement do-
main. Consequently, because of its potential conflict with their gen-
der-role identity, females are more likely to avoid mathematics (Fen-

3. This underrepresentation of females in math and science is very costly both for
females and for society at large. In almost alt occupational fields, females can expect
to earn less than their male peers. But the mean income for both males and females is
particularly low in nonscientific, female-dominated occupations. Both males and
females earn more in math-related occupations than in nonscientific occupations. In
addition, among recent graduates, females are most likely to earn salaries com-
mensurate with those of their male peers in scientific and technical fields (Grant &
Eiden, 1982). Also, society is in need of as many mathematically trained and scien-

tifically literate college graduates as it can get to fill jobs in a wide range of industries
and service professions.
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nema & Sherman, 1977; Nash, 1979; Sherman & Fennema, 1977 Stein
& Smithells, 1969).

4. Males perceive themselves as more competent and report great-
er confidence in learning mathematics than females (Eccles Parsons,
1984; Fennema & Sherman, 1977 Fox et al., 1979),

The research traditions associated with each of these explanations
have provided insights into the mechanisms contributing to stu-
dents’ math achievement behaviors. However, because researchers
have approached this area of study from a variety of theoretical per-
spectives, each has tended to focus on a limited subset of possible
causes. What has been missing is a comprehensive, theoretical
framework that acknowledges the complex interplay of these many
factors, takes into account the sociocultural context in which course-
enrollment decisions take place, and providesamore comprehensive

approach to the problem. Ourmodel provides sucha comprehensive
approach,

EMPIRICAL TEST: OVERVIEW

To test the utility of our model for explaining sex differences in math
participation, we conducted a large-scale cross-sectional/ longitu-
dinal study of the ontogeny of students’ achievement beliefs, atti-
tudes, and behaviors. Given our conceptualization of math participa-
tion as a task choice construct, we felt it was important to include
measures of the students’ attitudes toward at least one other subject
area. The decision not to take math might seem very logicalin the face
of evidence that a student really likes another subject better. Since
English is the other major achievement domain that evidences con-
sistent sex differences, we assessed students’ attitudes toward En-
glish as well as toward math. We also assessed the students’ achieve-
ment plans and outcomes in both math and English.

We began our study with a cross section of 300 students in Grades
6-9, their parents, and their math teachers, One year later, 94% of
these same students were retested. Durin g the second year, an addi-
tional control group 0f 329 students in Grades 512 was recruited. We
used this sample to assess test-retest effects and to rule out the possi-
bility that our longitudinal findings reflected the effect of unique his-
torical eventsrather than more general developmentalchange. These
analyses indicated that test-retest effects were minimal and the
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changesin the students’ attitudes from Year 1 to Year 2 did not reflect
the effect of unique historical events. Based on these results and on
the fact that we had modified our questionnaire slightly from Year 1 to
Year 2, the control and Year 2 samples were merged, making a total
Year 2 sample of 668 children. The cross-sectional data presented
here are based on this expanded Year 2 sample.

Data were collected in several forms: studentrecord data, a student
questionnaire, a parent questionnaire, a teacher questionnaire, and
classroom observations. Information taken from each student’s
school record included final grades in mathematics and English for
the four years (1975-1979) before the study, the two vears of the
study, and each year following the study until the students gradu-
ated from high school. Any standardized achievement test scores in
the student’s file were also recorded. Thus we have comprehensive
data on each of our students’ participation and achievement in both
math and English throughout their secondary school careers. Only a
small portion of these data are summarized in this chapter. I will focus
primarily on the student questionnaire data that are most directly
related to the issue of sex differences in math and English achieve-
ment patterns. The parent and classroom observational data have
been reported elsewhere (see Parsons, Adler, & Kaczala, 1982; Par-
sons, Kaczala, & Meece, 1982).

According to our model, general beliefs influence task-specific
beliefs, which in turn influence achievement behaviors. To oper-
ationalize 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, stereotyping of math as a
male domain, and perceptions of encouragement to continue taking
math by parents, teachers, and peers. We developed measures of
these general beliefs and of the following specific beliefs: expectancy
of success, perceived ability, perceived task difficulty, perceived
amount of effort necessary to succeed, perceived importance of the
subject, perceived cost of success, perceived worth of the effort
necessary to succeed, perceived utility value of the subject, and
reasons one would take advanced-level math courses, For achieve-
ment outcome measures, we asked the students whether they
planned to continue taking math and English and, if so, how much;
we asked their proposed college major and their career goals; we
coliected their grades in their math and English courses; and we
recorded their actual course-enroliment patterns.
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The attitudinal variables were factor analyzed using the max-
imum likelihood factor analytic procedure developed by Joreskog
and Sorbom (1978). Three identical factors emerged for both the
math and the English items: Self-Concept of Ability, Perceived Task
Difficulty, and Subjective Task Value. The Self-Concept factor in-
cluded 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 Subjective Task Value factor included all items related to
perceived utility value, enjoyment of the subject, and perceived
importance of doing well. Confirmatory factor analysis supported
the reliability. of this factor structure. The data reported in this
chapter concern these three factors and focus on the relation of these
specific beliefs to achievement choice patterns. All effects reported
are significant at the p < .05 level or better.

FIRST-ORDER EFFECTS

Relatively few sex differences merged, but those that did formed a
fairly consistent pattern. Across both years, boys, compared with
girls, rated their math ability higher, felt they had to exert less effort
to do well in math, and held higher expectancies for future suc-
cesses in math, even though there were no sex differences on any of
the objective measures of math performance. In addition, boys in
Year 1 rated both their current math 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. Finally,
both boys and girls rated math as more useful for males than for
females.” Thus, to the extent that there are sex differences on these
self- and task-perception variables, boys had a more positive view
both of 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 develop-
mental perspective. To assess developmental differences we looked
at both the age effects within the cross-sectional sample and the

4. However, male students endorsed this stereotype to amuch greater extent than
female students.
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_test-retest effects in the longitudinal sample. Comparable develop-
mental conclusions emerged in both sets of analyses. In general, the
females became more positive toward English and more negative
toward math as they grew older. In contrast, boys attitudes toward
both subjects remained fairly stable over time and across grade
levels. These effects are best illustrated with the three major attitu-
dinal factors. First, consider Self-Concept of Ability. As is apparent
from Figure 2, female students’ estimates of their math ability de-
clined linearly with age. Two additional comparisons are important.
By 8th grade the females rated their English ability higher than their
math ability, and by 10th grade they rated their math ability lower
than the boys rated theirs. Neither of these effects are present in the
earlier grades. Comparable effects emerge for Perceived Task Dif-
ficulty (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. .

These changes in the females’ attitudes toward both math and
English are especially interesting given the nature of our sample.
First of all, we have no indication that there is a measurable differ-
ence in the math performance between the males and females in this
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sample on either their course grades or their scores on standardized
achievement tests. Second, the male and female students also had
comparable test scores on standardized achievement tests in En-
glish at each grade level. Third, the female students earned higher
grades than the male students in their English courses beginning at
about the 8th grade. Fourth, when one compares the students’
standardized test scores across years, the older females in this
sample had higher scores than the younger females. Consequently,
the older female students, if anything, had higher math ability, on
the average, than the younger female students. They also scored
higher on tests of English ability than did the younger female
students. Thus, despite the fact that the female population became
more select in terms of both English and math achievement scores
with advancing grade level, and despite the fact that there were no
apparent sex differences on math performance measures, the atti-
tudes of the female students toward math declined with age where-
as 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 critical mediator of
achievemnent differences, these results certainly lead to the predic-
tion that female students will elect less math than English and 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 12th grade advanced math course than the males, but
their English enrollment patterns did not differ. There were no sex
differences in math enrollment before the 12th grade.

The analyses described thus far suggest several important sex
differences in students’ attitudes. Females in general have a more
negative attitude than boys toward math learning and toward them-
selves as math learners. Furthermore, 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 does not support their importance as
variables mediating sex differences in achievement patterns. The
critical question is whether these differences, in fact, make a differ-
ence. To answer this, we ran a series of correlational and multivari-
ate regression analyses. Several important results emerged.
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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 math 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 Personal Attri-
butes Questionnaire (PAQ; Spence, Helmreich, & Stapp, 1975) with
the other student measures. Femininity (or more appropriately
Expressivity) as measured by the PAQ was not related to either
student attitudes or 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, 1979) have suggested that it is
the interaction of gender-role identity with gender stereotypes re-
garding the nature of the task that influences students’ attitudes
toward a subject. We used multivariate contingency tables to assess
the effect of personality type on math attitudes and achievement
and to test whether gender-role identity, as measured by a personal-
ity inventory, interacts with gender-role stereotypes of math in
influencing students’ attitudes toward math. Gender-role classifica-
tion had no significant influence on any of the student attitude or
achievement measures, either as a main effect or in interaction with
the gender-role stereotyping of math as a masculine domain, Gen-
der-role stereotyping of math did, however, influence Subjective
Task Value. The extent to which a female judged math to be useful
for women did not relate to its subjective value for her. Instead, 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 stereotype of math as a
male domain has a positive effect for everyone and ought to be
encouraged; but results from other studies suggest that this conclu-
sion is oversimplified. Instead, what it suggests is that perceiving
math as more useful for males than for females does not necessarily
have a negative consequence for girls, perhaps especially when the
stereotype reflects an awareness of the high-status jobs that are both
male dominated and math related. We need to know the subjective
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meaning of these stereotypes for the individual before we can pre-
dict their effect on Subjective Task Value, In 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 these high-
ability boys and girls.

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 math and English, with the students’ grades in
both math and English one year later, and with the students’ actual
course-enrollment decisions in math measured one to three years
later (see Table 1). These results provide initial support for the
predicted influence of attitudinal variables on achievement be-
haviors. But these attitudinal variables are intercorrelated and are
correlated with past grades. Before we can understand the effect of
attitudes on achievement, we need to answer two additional ques-

Table 1

Correlations Between Attitudes and Achievement Outcomes for Math and
English

Variable 1 2 3 4 5 &
1 Past Performance — .50 30™ -10 14 25
2 Grade Year 1 - T Sl . 6% 19 11 23
3 Selt-Concept of Ability a5 27 e 49 BOM 46%
4 Perceived Task Demands -.15 -.05 -54* _— .09 -21*
5 Subjective Task Value d2 16 59 -13 — .60
6 Plans to Continue Taking

-Subject S VAR [ 35 .04 A4r
7 Course Enrollment;

Grade 12, math only 397 4 17 15 et 17

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,
**p <01
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Table 2
Stepuwise Multiple Regression: Predictors of Subjective Educational Plans

English Math

Step Multiple R?  Predictor  Step Multiple R*  Predictor

1 .51 Subjective Value 1 22 Subjective Value
of English of math
2 54 Self-Concept of 2 .29 Self-Concept of
English Ability Math Ability
3 33 Subjective Value
of English

tions: Which of these attitudes are most critical? and Are any of the
attitudes as critical as past performance in shaping subsequent
achievement behaviors? To answer these questions 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 En-
glish Educational Plans and on Subjective Math Educational Plans
in two stepwise (hierarchical) regression analyses. In both analyses,
Subjective Task Value emerged as the most powerful predictor of
educational plans (see Table 2). These results suggest that Subjec-
tive Task Value 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-enroliment patterns for
mathematics. We were unable to run a comparable test for English
because English is required for all three years of high school in the
school districts we sampled. Since there was a significant sex differ-
ence in course enrollment in the 12th grade, we were able to test the
mediating role of task value on course enrollment in math. These
results, depicted in Figure 5, are consistent with the hypothesis that
sex difference in math course enrollment are mediated by the sex
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FIGURE 5. Path analysis of math variables. (Columnwise multiple repression equation

procedures were used to estimate the path coefficients. The standardized path coeffi-
cients, which are regression coefficients, reflect the relative predictive power of each
variable, All paths are significant at the p <.05 level or better.)

difference in Subjective Task Value, not by the sex difference in
Self-Concept of Math Ability.

Thus, as predicted, Subjective Task Value emerged as the most
powerful predictor of students’ Subjective Educational Plans.
Furthermore, the significant sex X age X subject area interaction
yielded results consistent with the developmental predictions of our
model. High school females had a more positive attitude toward
English and a 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 adolescent
years should produce a marked sex difference in attitudes toward
the value of math and English and in actual course enrollment
decisions, and in fact this happened; the females were more likely to
drop math before high school graduation than were the males.
Finally, oirr data suggest that it is Subjective Task Value rather than
Self-Concept of Math Ability that mediates this sex difference in
course-enrollment patterns.
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EMPIRICAL TEST: MALES VERSLIS FEMALES

The data discussed thus far were drawn from the entire sample,
based on the assumption that comparable relations would hold for
both males and females. The zero-order correlations calculated for
each sex separately support this assumption for the variables we
have discussed thus far (see Table 1), but this is not the case for the
correlations of these attitudes with past performance. A very impor-
tant sex difference emerged when we compared the correlations of
students’ attitudes with their past grades and with a composite
score reflecting their relative position within their grade level 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.
Furthermore, it is especially interesting to note, given the impor-
tance of Subjective Task Value, that the value females placed on
both math and English was unrelated to their history of perform-
ance in either subject.

These results suggest that different factors influence the achieve-
ment decisions of males and females. To test this hypothesis direct-
ly, we ran stepwise regressions separately for males and females.
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Ficure 6. Correlations of beliefs and performance with past performance (sex effects, *
p<.05 " p<.0D),
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Table 3
Stepwise Regressions: Math Enrollment

Female
Step  R® Variable Partial R Significance
0 & Past Performance A3 .0005
1 25 Subjective Task Value .37 .004

Since past performance is such an important predictor of course
enrollment for both males and females, we entered it at the first
step. This procedure allows us to assess whether attitudinal vari-
ables have any independent influence on achievement patterns
beyond what they share with past performance. The results are
illustrated in Table 3. As expected, past performance emerged as a
strong predictor of course enroliment for both males and females.
However, it was a stronger predictor for males; and for males,
attitudes made little independent contribution to their course-
enrollment decisions. In contrast, Subjective Task Value is an im-
portant 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 to enroll in ad-
vanced math courses than were women who either did not enjoy
math or did not think that advanced math courses were particularly
important or useful.

Taken as a package, these results suggest that sex differences in
achievement choice patterns are a function primarily of two pro-
cesses, First, they are a function of the sex difference in Subjective
Task Value; second, they are a function of the fact that academic
achievement values seem to be shaped differently in males and
females. Males’ enrollment decisions appear to be influenced pri-
marily by their performance history. In contrast, females’ decisions
appear to be influenced by both their performance history and the

“value they attach to the subject. This discrepancy, however, prob-

ably reflects the fact that the value the males attached to both math




-
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Table 3 continued

Male

Step  R®  Variable Partial R - Significance

1] .26 Past Performance 51 0004

and English was related to their performance history in the subject.
Consequently, the value they attached to the subject did not emerge
as a strong independent predictor of course choice for the males. In
contrast, the value females attached to academic subjects was more
independent of their performance history. Consequently, for
females value could, and did, enter into the regression equation asa
significant independent predictor of their enrollment decisions.

These results raise two important questions: (1) What factors
influence the value individuals attach to various achievement op-
tions? and (2) Why does the effect of performance history on Subjec-
tive Task Value differ for males and females? We are now exploring
the variables that shape the value males and females attach to
various achievement activities in an eftort to broaden our under-
standing of the ontogeny of sex differences in achievement choice
patterns. We are focusing on two sets of variables. The first set
relates to the effect of gender-role stereotyping on beliefs and atti-
tudes. We now believe that gender roles influence achievement
patterns primarily through their effect on the value individuals
attach to the many achievement options available to them. To test
this hypothesis, we are evaluating the relation between gender-role
salience, gender-role stereotypes of various activities, and achieve-
ment beliefs and choices.

The second set of variables we are exploring relates to the
socialization of achievement values. Parental beliefs and attitudes
appear to be particularly important. Parents, more than teachers,
have sex-differentiated perceptions of their children’s math apti-

126 :
NEBRASKA SYMPOSIUM ON MOTIVATION, 1984

tude, despite the similarity in the actual performance of their sons
and daughters. Parents also believe that advanced math is more
important for bovs than for girls, Finally, our initial work suggests
that parents’ beliefs regarding their children’s math aptitude are
stronger predictors of the students’ attitudes toward math than are
indicators of the students’ actual performance in math (see Parsons,
Adler, & Kaczala, 1982).

Conclusion

In this chapter L have summarized a comprehensive model explain-
ing achievement choices, have applied this model to the question of
sex differences in achievement choices, and have summarized the
results of a developmental study of sex differences in achievement .
choices generated by this model. The model differs from other
explanations of sex differences in achievement behavior primarily in
its focus on choice and its stress on the importance of task value as a
critical mediator of sex differences in patterns of achievement
choices, The results reported support this perspective. Sex differ-
ences in the decision to enroll in 12th-grade advanced math courses
were mediated by the sex differences in the perceived value of
advanced math courses. Furthermore, subjective task value was the
most influential attitudinal variable in the course decisions of both
boys and girls. However, since the subjective value of math was
related positively to performance history in math for boys, enroll-
ment in 12th-grade math was predicted primarily by performance
history. Subjective task value played a larger predictive role in girls’
enrollment decisions.

We find these results encouraging for two reasons. First, we
believe they suggest a more positive view of women's achievement
maotivation than is inherent in other theories. Many popular ex-
planations 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 helplessness, low self-concepts, low-expectancy
attributional patterns, and fear of success. Each of these theories
suggests that females are deficient in some critical component of
achievement motivation. They imply that if only females had as
much of this component as males they would make the same
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achievement choices as males. While we did find some sex differ-
ences that might be interpreted as reflecting these tvpes of deficits,
we found little support for the suggestion that females’ achievement
patterns were being driven by these variables to any greater extent
than were males’ achievement patterns. Instead, our data suggest
that sex differences in achievement choices reflect these differences:
(a) Females and males attach different subjective task values to
various achievement options (in this case math and English
courses); (b} females weight the subjective value of the activity more
heavily in their achievement decisions than males; and (c) the value
females attach to various achievement activities is influenced by
different factors than is the value males attach to the same activities.

Second, we find these results encouraging because they highlight
the importance of modifiable factors in both male and female
achievement patterns. Studies of intervention programs (see Eccles
& Hoffman, in press) clearly demonstrate that the value students
attach to various school subjects can be modified with appropriate
role models, information, and career guidance. Further, studies of
effective teachers (e.g., Casserly, 1980) also demonstrate that stu-
dents’ achievement values and goals are affected by their classroom
experiences. Despite these findings, junior and senior high school
students receive little career guidance and little active encourage-
ment to develop their talents to the fullest and to consider the full
range of occupational choices available to them. Our resuilts suggest
that boys and girls make different achievement decisions because
they attach different values to course options. This difference may
well result from the stereotypes boys and girls hold of math-related
occupations (see Boswell, 1979; Eccles Parsons, 1984) and from the
fact that girls seem to be ignoring information about their own
talents and skills in deriving the values they attach to various
achievement activities. Both of these potential mediating systems
can be influenced by better career guidance and by the active in-
volvement of teachers and parents in helping young women iden-

tify their talents and consider occupations that take advantage of
these talents,
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