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The existence of a sex difference in ex-
pectancies for success and in self-concept of
ability from middle childhood on is well -
mented (see Frieze, Fisher, Hanusa, MecHugh,
& Valle [1978]; Lenney [1977]; Parsons, Ruble,
Hodges, & Small [1976]; and Stein & Bailey
[1973] for reviews). However, the developmen-
tal origins of this difference are unclear, Par-
sons et al. (19768) suggested several ways in
which teachers and parents might be perpetu-
ating, if not creating, this sex difference. While
several recent studies of possible teacher influ-
ences have emerged (e.g., Brophy & Good
1974; Dweck, Davidson, Nelson, & Enna 1978),
there have been virtually no recent studies of
parental influences. The study reported herein
was designed to assess parental influences on
children’s achievement expectancies and self-
concepts of ability with a particular focus on
the contributions of parents to the commonly

eir children’s self-concepts, expectations, or course plans,

reported sex differences. The roles of parents
both as models and as expectancy socializers
were investigated.

Parents azs Role Models

The importance of role models in social-
ization is a recurring theme throughout the
sex-difference literature. The process of “ohser-
vational learning” has been suggested as one
of the ways in which children absorb social
norms, especially those associated with sex-
appropriate qualities of behavior (see Bandura
& Walters 1963; Maccoby & Jacklin 1974).
According to this hypothesis, models, parents
in particular, exhibitygzhaviors which children
imitate and later adopt as part of their own
behavioral repertoire; if important female mod-
els exhibit different behavior patterns than
comparable male models, then girls and boys
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will exhibit different behavioral patterns. In re-
gard jo. mathematics in particular, Ernest
(1876) repdrted that after sixth grade, fathers
are more likely than mothers to help their chil-
dren with their math homework, and Fox
(Note 1) has reported a tendency for more
advanced courses to be taught by males. This
underrepresentation of appropriate female role
models conld influence girls” decisions to engage
in mathematical activities. The success of inter-
vention programs which have increased female
math participation through exposure to female
models supports this line of reasoning (e.g.,
Brody & Fox 1980; Tobin & Fox 1980).

Role models may also influence children’s
achievement behaviors through the messages
they provide regarding their beliefs about their
own abiliies. If male and female socializers
hold different beliefs about their own math
abilities and competence, then it would be ex-
pected that boys and girls would develop dif-
ferent beliefs about their own abilities. While
relevant research on parents is sparse, Aiken
(1970}, in his review, cited data indicating
that female student teachers have lower esti-
mates of their math ability and openly admit
they are less comfortable teaching math than
do their male peers.

In summary, the role-modeling hypothesis
takes the following form with regard to expec-
tancies for general achievement: girls exhibit
different achievement choices and have lower
expectancies than boys because mothers exhibit
different achievement behaviors and have lower
achievement expectancies than fathers. To as-
sess this hypothesis, two tests are needpd: (a)
a demonstration that mothers and fathers dif-
fer on key variables, and (b) a demonstration
that these differences predict individual differ-
ences in children’s responses to related vari-
ables. If parents’ behaviors and self-concepts
do not predict children’s behaviors and self-
conc:Fts, then role modeling is not a tenable
causal explanation for the sex differences found
in the child sample, even if the predicted sex
differences exist in the parent sample. Further-
more, even if parent behaviors and self-con-
cepts were predictive of children’s behaviors,
this would only support a correlational hypoth-
esis and woulci/ not provide definitive evﬁ:,ence
of causality.

Parents aa Expec!ancy Socializers

The role of parents as expectancy social-
izers has received less attention. Previous work
{e.g., Crandall 1969; Rosen & I’’Andrade 1959;
Winterbottom 1958) related both parents’ in-
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dependence training and parental expectancies
to children’s need-achievement motives and re-
lated achievement behaviors. This body of work
established a positive relation between parents’
expectations for their children’s achievement
behaviors and children’s actual behaviors. How-
ever, this work did not address directly the
issue of parental socialization of sex differences
in expectancies. Several studies suggest that, in
general, parents and teachers have higher edu-
cational expectancies for boys than for girls
(e.g., Sears, Maccoby, & Levin 1957), although-
these biases do not emerge consistently until
children are older. During the elementary
school years parents generally expect gitls to
do better than boys (see Maccoby & Jacklin
1974). In their review of socialization influ-
ences, Parsons et al. {1978) concluded that,
while studies are not entirely consistent, there
is some evidence that parents do have lower
achievement expectancies for adolescent gixls
than for adolescent boys. However, the relation
of these expectancies to children’s expectancies
and self-concepts of ability for achievement
activities and the exact nature of the expec-
tancy messages themselves have not been ade-
quately explored.

How might parental expectancies for their
children be manifested? First and foremost,
parents may form specific expectancies regard-
ing their child’s probable performance in a par-
ticular course. Parents may convey these ex-
pectations in the messages they give regarding
their beliefs about their child’s abilities, about
the difficulty of various achievement tasks, and
about the importance of various achievement
activities. For example, parents may stress the
difficulty or the importance of certain courses
more to their daughters than to their sons; they
may acknowledge their sons’ abilities more than
they acknowledge their daughters’; they may
encourage their sons to tackle difficult tasks
more than they encourage their daughters. In
basic agreement with this suggestion, Hoffman
(1972) concluded that parents encourage in-
dependence in their sons more than in their
daughters. Whether this tendency characterizes
parents’ behavior regarding specific achieve-
ment tasks has not been studied.

To assess the validity of the hypothesized
relation of expectancy messages to sex differ-
ences in children’s expectancies and achieve-
ment self-concepts, the following tests are
needed: (a) a demonstration that parents have
different expectancies and beliefs regarding the
abilities of their sons and daughters, and (b}
a demonstration that these parental beliefs pre-
dict individual differences in the children’s ex-
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pectancies, self-concepts of their abilities, and
conceptions of the d.l.£

ter. Again, it should be stressed that a signifi-
cant relation between these parental beliefs
and children’s attitudes woul provide corre-
lational rather than causal support for this hy-
pothesis.

Math as the Domain of Study

To investigate these parental influences on
sex-differentiated expectancies and self-con-
cepts of ability, a domain was needed that met
the following criteria: (g) sex differences in
expectancies and self-concepts of zbility had
fo exist among school-age children, (b} con-
gruent sex differences in both atttudinal and
related achievement behaviors had to exist
among adults, and (¢} these sex differences
should not relate isomorphically to the assess-
ment of “actual” ability differences. Addition-
ally, to increase the relevance of the study, it
was decided that the domain should be one
in which the sex difference has significant long-
range consequences for the children. Mathe-
matics is one area that meets all of these cri-
teria. Boys have both higher expectancies and
self-concepts of their math abilities than girls.
Men are much more likely to be involved in
math-related careers. Boys ‘and girls do equally
well in the math courses in which they are en-
rolled. And, finally, the failure to take advanced
high school math severely limits the career op-
tions of females in exactly those areas of em-
ployment that offer some of the highest and
least sex-discriminatory salaries (see Parsons,
Adler, Futterman, Goff, Kaczala, Meece, &
Midgley [in press] for discussion of these dif-
ferences).

Method

Sample

The student sample consisted of volunteer-
ing children from 22 fifth- through eleventh.
grade classrooms chosen randomly from those
made available by volunteering teachers. The
school district was in a small midwestern city
populated primarily by middle- to upper-class
families. Two ffth-grade classes, one sixth-

culty of the subject mat-

grade class, eight seventh-grade classes, three
eighth-grade classes, six ninth-grade classes,
one tenth-grade class, and one eleventh-grade
class were selected. The larger numbers of
seventh- and ninth-grade classes were chosen
because past research has suggested that the
early adolescence years are critical in the for-
mation of sex-differentiated expectancies in
math. The overall participation rate was 57%;
participation rates varied somewhat between
grades and seemed to be a function primarily
of the teacher’s interest in the study. The total
sample included approximately the same num-
ber of boys and girls (53% of the sample being
female).

The parent sample consisted of the moth-
ers and fathers of these student subjects. Both
parents of 82% of the participating students
and one parent of an additional 18% of the
students completed the questionnaire.

Measures

Student questionngire.~—The questionnaire
was developed in two steps. Initially, nine-
point bipolar rating scales anchored af the ex-
tremes with short verbal descriptors were de-
signed and pilot tested in a school district com-
parable to the district in which the study was
to be run. Based on these students’ comments
and on their responses to the items, the nine-
point scale was reduced to a seven-point scale,
several items were eliminated or reworded, and
scales were formed using Cronbach’s coefficient
a. The final student questionnaire contained
several scales.! The following were used for
*his study: (g) difficulty of current math course:
absolute and comparative ratings of . difficulty
of current mathematics course (e = .81); (b)
dificulty of future math courses: absolute and
comparative ratings of difficulty of future
mathematics courses (a = .77); {¢) current
expectancies: ratings of students’ expected per-
formance in current mathematics course (a =
-83); (d) future expectancies: ratings of stu-
dents’ expected performance in future mathe-
matics courses (o = .79); (e) self-concept of
ability and performance in math: ratings of
ability in current and advanced mathematics
{a = .80); (f) perception of effort involved in

1 The full questionnaire is discussed in more detail in Parsons, Adler, Futterman, Goff,
Kaczala, Meece, and Midgley {Note 3), available from the first author. The full questionnaire
contained the PAQ and the following six additional construeted scales: a shortened version of

the IAR, a measure of sex-role identity, sex
own goals, incentive value of math, cost o
use of and liking of math, perceptions of

the importance of math.

typing of ability in math, utility of math for one’s
f effort needed to do well, perceptions of parents’
parents’ beliefs regarding one’s math abilities, and



math: ratings of the effort perceived to be nec-
essary Q‘do well in math (a = .76).

There were also a number of single-item
scales for which alpha coefficients were not
available. These include child’s perception of
mothers’ use of math, mothers’ and fathers’ en-
joyment of math, mothers’ and fathers’ beliefs
regarding both child’s math ability and their
expectancies for the child’s performance.

Parent questionnaire—A questionnaire
consisting of both seven-point Likert ilems and
open-ended questions was employed to assess
parents’ attitudes and expectancies. The par-
ents’ questionnaire was constructed to paralle]
the children’s questionnaire as much as pos-
sible. It was developed and pilot tested in
manner similar to that used in constructing th;
student questionnaire.

The parents’ questionnaire contained items
tapping three categories of information: (1)
the parents’ perceptions of their own experi-
ences in math and their own attitudes regard-
ing mathematics, (2) parents’ beliefs about
their children’s attitudes toward math, and (3)
parents’ beliefs about their children’s math abil-
ities and their children’s math experiences. For
purposes of this paper, only items from cate-
gories 1 and 3 were included for analysis; each
of these two sets of items is described in more
detail below.

Referring first to parental attitudes about
mathematics, parents were asked to reflect back
on their years in high school and to report their
experiences and attitudes at that time. Given
the inaccuracies often associated with retro-

ction, this information was intended not so
much to inform us about past conditions as to
inform us about parents’ current views of their
past high school experiences with mathematics.
This section of the questionnaire contained the
following scales: (2) parents’ perception of
past math ability (mothers’ a = .90, fathers’ «
= .87}; (b) importance of math for parents
in the past (mothers’ « = .73, fathers’ a =
75): (c) effort required by parents to do well
in math in the past (mothers’ a = .77, fathers’
e =.71); (d) difficulty of math for parents in
the past (mothers” « = .84, fathers” « = .81).

Current parental attitudes were also as-
sessed. In particular, parents were asked about
the following: (o) parents’ perceptions of their
current math ability (assessed with a single
item; thus, « is not available}; (b) usefulness
of math for parents in the present (mothers’
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a = .59, fathers’ o =.73); (c) difficulty of
math for parents in the present (mothers’ o =
.75, fathers’ & = .55); (d) parents’ current en-
joyment of math (assessed with a single item;
thus, « is not available}.

In addition, parents were asked to report
the number of math courses they had taken in
high school and college, their level of educa-
tion, who presently does the household math,
and their current occupation.

The second set of items from the parent
questionnaire of relevance to this paper tapped
parental beliefs and attitudes about their chil-
dren. This section of the questionnaire included
the following scales: (a) parents’ perception
of child’s math ability (mothers’ « = .61, fa-
thers’ « = .58}; (b) parents’ perception of im-
portance of math for child (mothers’ o = .49,
fathers’ o« = .47); (c) parents’ perception of
effort needed by child to do well in math
{mothers’ ¢ = .74, fathers’ & = .65); (d) par-
ents’ perception of the difficulty of math for
child (mothers’ a = .79, fathers’ a« = .78); (e}

arents’ expectations for child’s performance in
Future math courses (mothers’ ¢ = .66, fathers’
« = .83). This section of the questionnaire also
contained several single items which assessed
parents’ perceptions of their childs general
school performance and their enjoyment of
math, the amount of encouragement they have
given their children to continue in mat{x, and
the amount of importance they placed on vari-
ous school subjects.

School record data—In addition to the
questionnaires, several measures were taken di-
rectly from the children’s school files. These
measures included the children’s grades in
mathematics for the 2 previous years and all
available absolute scores on the Michigan Edu-
cational Assessment Program and California
Achievement Test. Given that teachers vary in
reporting procedures, that not all children had
all three scores, and that no one measure of
past performance is perfectly reliable, these
measures were standardized within grade and
averaged to form an estimate of each child’s
past performance in mathematics.

Procedures

The student questionnaire was adminis-
tered in two 30-min sessions in the child’s math
classroom in the spring of 1978. The parent
questionnaires were mailed to participants’
Liomes and returned by mail during the summer
of 1978.
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Results and Discussion

Parents as Role Models

To test for the hypothesized differences
between mothers and fa}@zrs, the mathematics-
relevant self-concepts of the mothers and fa-
thers were compared. In comparison to mothers’
responses, fathers reported that they were (t
= 5.40, p <.001) and are currently better at
math (2 = 8.30, p < .001), that math was (¢
=8.73, p<.001) and is current}ti; easier for
them (¢t = 4.87, p <.001), that they needed
to expend less effort to do well at math (¢t =
4.39, p <.001), that they have enjoyed math
more in the past (t = 4.12, p <.001) as well
as in the present (¢t = 6.67, p <.001), that
math has always been more useful (¢t = 5.11,
p < .001), and that it is currently more impor-
tant to them (¢t =3.31, p <.0l). Only two
items yielded nonsignificant differences: past
importance of math and the current importance
of basic math skills. In sum, fathers were more
positive toward math and had a more positive
self-concept regarding their math abilities. Fur-
thermore, these sex-differentiated beliefs were
specific to math. Consistent with the fact that
girls on the average outperform boys in school,
mothers rated their general high school perfor-
mance higher than did fathers (¢t =258, p
< .05). '

In line with the modeling hypothesis, one
might conclude at this point that boys and girls
differ because their parents’ beliefs and be-
haviors are sex differentiated. But one needs to
demonstrate a relation between parents’ beliefs
and their children’s beliefs before this conclu-
sion is justified.

To test the modeling hypothesis more di-
rectly, the parent self-concept variables, mea-
sures of the number of math courses taken in
high school and college, occupation and work
patterns, and the number of years of education
of both parents were correlated with their chil-
dren’s responses to the student questionnaire
and with the measure of their children’s past
performance in math. Mother and father vari-
ables were correlated separately with both son
and daughter variables. Two criteria were used
to determine which of these relationships was
meaningful: correlation coefficients had to at-
tain a significance level of p <.01 and a mag-
nitude of at least .30. These criteria were based
on the fact that our large sample size made it
possible to have correlation coefficients which
were statistically significant from zero but did
not reflect a psychologically meaningful rela-
tionship between the two variables. The rela-

tionship between those variables which did
attain a significance level of p < .01 but did
not have a magnitude of at least .30 was further
examined by the use of scatter plots. None of
the more than 400 correlations met our initial
criteria. Thus, while parents’ self-concepts do
differ in the predicted direction, there was no
strong relation between these differences and
their children’s math self-concepts and expec-
tancies.

Parents were also asked whe did the math-
related tasks in the household. According to
their own reports, mothers were not less likely
to do the math-related tasks (58 reported that
both parents did the math, 97 reported that
their husbands did the math, and 91 reported
that they did the math). In contrast, fathers
reported that they were more likely to do the
math-related tasks (53 reported that both par-
ents did the math, 45 reported that their wives
did the math, and 121 reported that they did
the math). Analyses of variance using the pa-
rental reports of who did the math as the inde-
pendent variable indicated that parental divi-
sion of math-related tasks at home had no effect
on the children’s self-concept, task-concept, and
performance measures (p > .05 for all tests).

Before ruling out the parental modeling
hypothesis, two additional tests were per-
formed. It is possible that children are not
accurate ‘in their perceptions of their parents.
If children are inaccurate, then one would not
expect parents’ self-reported math attitudes
and behaviors to correlate significantly with
the children’s self-perceptions, task perceptions,
and performance. Instead, one would predict
significant correlations between measures of
children’s perceptions of their parents and mea-
sures of children’s self-perceptions. To test for
these possibilities, the children’s perceptions of
their parents’ attitudes and behaviors were cor-
related with the parents’ self-reports and both
the children’s math ability szg?cencept and
task-concept measures.

While the children’s perceptions of their
parents’ use and enjoyment of math were not
correlated with any of the parental occupation
or schooling variables, the children’s reep-
tions of their parents” enjoyment of math were,
by and large, significantly correlated with the
parents’ self-reports of past and present math
ability, math difficulty, and effort needed to
do well in math. Of the 24 correlations tested,
19 were both significant at the p < .01 level
and larger than .30; four more were significant
at the p <C .01 level but fell between .24 and



-29. Additionally, analyses of variance using
the children’s perceptions of the parents’ liking

“*¥nd wse of math as the dependent variables,
and maternal reports of the sex division of
math-related tasks in the household as the in-
dependent variable, yielded significant l-?;
Children whose fathers did the household math
felt their fathers liked math more than did
children whose mothers or both parents did
the math, F(2) =5.25, p<.0l1. Similarly,
children whose mothers did the household
math, either alone or in conjunction with the
father, felt that their mothers liked and used
math more than did children whose fathers did
the household math, F(2) = 3.3, p> 05
Thus, children had fairly accurate perceptions
of their parents’ math attitudes and behaviors;
the failure to find significant correlations be-
tween parents’ self~re50rts and children’s self-
perceptions was not due to children’s inaccu-
rate perceptions of their parents’ use of or
liking of mathematics.

Were children’s perceptions of their par-
ents’ use and enjoyment of math significant
predictors of the children’s ratings of their own
math abilities, and of the difficulty and useful-
ness of mathematics? No. As with the correla-
tion between parent self-reports and the chil-
dren’s self-ratings, none of the 30 correlations
met our criteria. Twelve of these relationships
were significant at the p < .01 level but did not
attain a magnitude of .30 (they ranged in mag-
nitude from .19 to .28; eight of these fell below
.25). These relationships were further exam-
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ined by scatter plot; weak linear relationships
were found. In sum, neither parents’ self-re-
ports nor children’s perceptions of their parents’
math use were strong predictors of children’s
self-perceptions, task perceptions, or actual per-
formance. Thus, it seems clear that parentsal
role modeling of mathematical skills does not
exert a very strong influence on children’s
math-related self-perceptions, task perceptions,
actual performance, or plans to continue in
mathematics courses.

Parents as Expeetancy Socializers

Farental beliefs.—Parents may contribute
to the sex differences in math expectancies
through the messages they provide to their
children regarding their beliefs about their
children’s math abilities, the difficulty of math
itself, and the Importance of taking math
courses. That is, girls may have lower self-con-
cepts and expectations because parents think
daughters are not as good in math as are sons.
To assess this hypothesis, the perceptions of
boys’ parents regarding their sons” math ability
and effort, their expectancies for their sons’
future performance in math, their perceptions
of the relative importance of a variety  of
courses for their sons, and their estimates of
the difficulty of math for their sons were com-
pared to similar beliefs of the parents of girls.
The data are summarized in table 1.

Despite the fact that boys and girls in
this sample had performed equally well in
math the previous year and on their most re-

TABLE 1

MEean RATING OF PARENTS' PERCEPTIONS OF AND VALUES FOrR THEIR CHILDREN

e momsm—— b

MOTHERS

VARIABLE Sons

Math ability. . ... .. .. . ... ...
Effort needed to do well in math. . .
Task difficuity of math. . ... ... ...
Future expectancies in math, .. .. ..
Importance of math. . . ...........,
Relative importance of math... .., .
Importance of English. . ...... ...
Importance of geometry... ... ...,
Importance of trig/calculus.. .. ...
Importance of chemistry, ... ......
Importance of American history. ...
Encouragement to continuve in math,
Enjoyvmentof math. ... ... . . _.
Perception of school performance. ..

FATEERS

F value Sons Daughters  F value
8.60 1.85
9.67 9_32%*
8.78 13.53%
10.08 2.38
10.64 94
4.48 3.93*
5.97 i4.61%*
5.62 1.88
4£.99 6.94%*
5.45 1.10
5.84 9.11%
5.2 5.20*
4.53 6.49*
5.97

4.00*

NoTE.—The first {ive variables represent summary seales; all other variables represent single items; df = 1,250 with the axception of
the twelith mother variable and the fourth and twelfth father variables (1,106 < df > 1,128).

* 5 < 05
*e 3 < 01
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cent standardized math test {(p > .05), the sex
of the child had a significant effect on parents’
perceptions of their child’s math ability and
on parents’ perceptions of the relative impor-
tance of various high school courses. While
parents of daughters did not rate their child’s
math abilities as significantly lower than did
parents of sons, parents of daughters reported
that math was harder for their child and that
their child had to work harder to do well in
math. Their daughters’ general school perfor-
mance was better than their sons. In addition.
parents of sons as compared to parents of
daughters felt that math was more important
than other subjects for their child. In general.
these sex-differentiated beliefs held primarily
for math and science. Parents of daughters felt
that their child’s general school performance
was better than parents of sons, and fathers of
daughters rated both English and American
history as more important for their children
than fathers of sons.

That parents feel their daughters have to
try harder to do well in math is of particular
interest in light of both our previous findings
and a common finding in the attribution liter-
ature. In previous work we have found that
girls think they have to try harder than bovs
to do well in math even though they report
spending equivalent amounts of time on their
math homework {(Parsons et al, in press:
Kaczala, Parsons, Futterman, & Meece, Note
2: Parsons, Adler, Fuiterman, Goff, Kaczala,
Meece, & Midgley, Note 3); and on an ex-
perimental task, girls rated their efforts as
greater even though an objective measure of
effort did not reveal a sex difference (Parsons.
Note 4). Similarly, women bave been shown
to attribute their successes more to effort than
do men {see Frieze et al. 1978). Taken to-
gether these findings suggest that females think
they will have to try harder to receive a good
grade than males think they will have to trv.
The present data suggest that parents are rein-
forcing this tendency. Whether parents initiate
the bias or merely echo it is not clear, but thev
certainly are not providing their daughters with
a counterinterpretation.

Is it necessarily harmful that both girls
and their parents think girls have to try harder
to do well in math? It has been argued in the
attribution literature that because attributions
to effort do not contribute tc a stable notion
of one’s ability in a particular domain, attrib-
uting one’s success to effort is not as ego en
hancing as attributing it to ability (Frieze et al.
1978). Attributing one’s successes to effort mav

also leave doubt about one’s future perfo

mance on increasingly difficult tasks. If one is
having to try very hard to do well now and
one expects next year's math course to be even
harder, one may not expect to do as well next
year. In support of this suggestion, percep-
tions of how hard one is trying in the present
have been found to be negatively correlated
with future expectancies and with one’s esti-
mates of one’s ability and the difficulty of the
task (Parsons et al, Note 3). In addition,
using cross-lagged tganei analyses, Parsons et al.
{in press) found that perceptions of how hard
one is trying in the present are causally related
to children’s self-concepts of their math ability
1 year later. If one agds to this dynamic the
fact that both girls and their parents think that
continuing in math is less important for them
than do boys and their parents, then a cogni-
tive set could emerge that would decrease the
tendency in girls to continue in advanced mat’
COUrses.

Relation of parental beliefs to children's
attitudes—Having demonstrated that parental
beliefs about their children’s abilities and plans
are sex related, the next step is to test whether
these parental beliefs are predictive of the
children’s self- and task perceptions. As hy-
pothesized, children’s self-perceptions, expec-
tancies, and perceptions of task difficulty re-
lated consistently to both their perceptions of
their parents” beliefs and expectancies and to
the parents’ actual estimates of their children’s
abilities (see table 2). Parents who think that
math is hard for their children and who think
their children are not very good at math have
children who also possess a low self-concept of
their math ability, see math as difficult, and
have low expectancies for their future perfor-
mances in math. In addition, the magnitude of
the relations between parental perceptions of
their child and their child’s beliefs and behav-
iors did not vary as a function of the child’s
sex.

Path analysis—As hypothesized, then,
parents’ beliefs about their children were re-
lated to their children’s self- and task percep-
tions. It is possible, however, that this relation
represents the shared knowledge parents and
children have of the child’s past math perfor-
mance rather than the child’s incorporation of
the paremsts’ beliefs. It is our contention that
parental beliefs are causally related to chil-
dren’s self- and task concepts. We predict that
parents’ beliefs influence children’s self-con-
cepts rather than both sets of beliefs resulting
from the child’s past performance.
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Recursive, path analysis (Duncan 1966)
was used to assess this hypothesis. This statis-
tical hmique allows one to estimate both
direct and indirect relationships among vari-
ables. The coefficients of the relations between
the predictor and criterion varizbles provide
the test of significance.

Before performing the path analysis, par-
ent scores were factored using the exploratory
factor-analytic procedures developed by Jores-
kog, Sorbom, and Magidson (1979). Factor
analysis was performed to reduce the number
of parent variables and to reduce the multi-
collinearity in the garent variable set. Using
criteria suggested by Joreskog and Sorbom
(1978), it was determined that a four-factor
structure best described the underlying rela-
tonships. The four factors were (a) both
parents’ perceptions of the importance of math
tor their child, (b) fathers’ perceptions of the
difficulty of math for their child, (¢) mothers’
perceptions of the difficulty of math for their
child, and {d} both parents’ perceptions of
their child’s math ability.

A model based on the above predictions
and on the model proposed by Parsons et al.
(in press) was then specified. Referring to
figure 1, we predicted that the variables in
the first (far-left) column would have a direct

Peroms’ Porception of
importance of Math

P

Parents  Fesoention of
Chikd's Matr Abifity

Math
Abtlity §

e 2

————-—23;—3—3—}-—’»- Mother's  Faroaphon

of Task Dihcoity

=X

~
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effect only on the variables in column 2; the
variables in column 2 would have direct efects
on the varisbles in column 3; and finally, that
children’s expectancies in math would be di-
rectly predicted by the variables in column 3.

The path coefficients were estimated using
a series of multiple-regression equations. At
each step the criterion variables in a given
level (or column) of the model were regressed
on the prediction variables from all previous
levels (or columns)}. The coefficients were stan-
dardized; thus their size provides an estimate
of the relative strength of the relations speci-
fied by each path. However, since these esti-
mates are based on multiple regressions, they
are dependent on the set of variables used in
each analysis and should not be taken as abso-
lute estimates of any given relationship.

In an initial path analysis the one father
factor (father’s perception of the difficulty of
math for his child} did not emerge as a sig-
nificant predictor of anything. Rather than limit
our sample to two-parent families, we omitted
this father variable and used the mother’s re-
sponse as an indicator varizble for the two-
parent factors for children in one-parent house-
holds. We then repeated the path analysis. The
results of this anagresis are depicted in figure 1.
The basic path structure was equivalent to the

Perception of Effort g

Percerved  Difticuny of
Currert Math Course

® - 34

Perceived  Drfficuhty of
Future Math Couwrses

R = 0

Fic. 1.—Path analysis of parent and student attitudes. All paths significant at p < .01; N = 201; stan-
dardized beta weights are shown on path; zero order correlations are shown in parentheses; B2 — percent
of variance accounted for on each criterion measure by all preceding predictor variables; each R? is listed

under its eriterion measure.



320 Child Development

structure which emerged in the initial analysis.
The results depicted in figure 1, however, are
representative of a broader population of family
types.

The path analysis was collapsed across our
male and female samples so that sex could be
used as an independent variable. To make sure
that this collapsed analysis was equally repre-
sentative of boys and girls, within-sex corre-
lations of the predictor and criterion variables
were compared. The only correlation which was
not comparable for boys and girls at the p <
.05 level was that of child’s math ability and

nts’ perception . of child's math ability,
I%ﬁever,%uﬁger examination showed thtzt
both the magnitude and direction of the path
coefficient of this relationship were virtually
identical when within-sex path analyses were
compared. We thus are confident that our path
analysis applies to both boys and girls.

In support of our predictions, the chil-
dren’s self-concepts and task concepts were
more directly related to their parents’ beliefs
about their math aptitude and potential than
to their own past performance or their sex.
While these results do not demonstrate causal-
ity, they are congruent with the hypothesized

causal model.

With regard to the differential effective-
ness of various socializers, the two-path analy-
ses and the factor analysis suggest that mothers
have the stronger influence on children’s
achievement beliefs and attitudes; fathers ap-
pear to have little independent effect over and
above that which they share with mothers.

Conelusions

In conclusion, parents had sex-differen-
tated perceptions of their children’s math apti-
tude despite the similarity of the actual perfor-
mance ol boys and girls. This difference was
most marked for parents” estimates of how hard
their children have to try to do well in math.
Parents of sons also thought advanced math
was more important for their child than parents
of daughters, perhaps reflecting a tendency to
encourage children to develop skills which are
assumed to be “natural” for the child. Parents’
perceptions of and expectations for their chil-
dren were related to both the children’s per-
ception of parents” beliefs and to the children’s
self- and task perceptions. Further, parents’
beliefs were more directly related to children’s
self-concepts and expectancies than were the
children’s own past performances in math. Path

analysis supported our hypothesis that the chil-
dren’s attitudes are influenced more by their
parents’ attitudes about their children’s abilities
than by their own past performances. Finally,
parents as role models of sex-differentiated
math behaviors did not have a direct effect on
their children’s self-concepts, expectations, and
course plans.

In line with Popper’s comments (1979)
on the importance of negative observations for
scientific understanding, these data also indi-
cate that parents do not influence their chil-
dren’s acﬁ:vement attitudes and beliefs
through their power as roie models. Instead,
parents have their major impact as conveyors
of & cies regarding their children’s abili-
ties. Unfortunately, parents hold sex-stereo-
typed beliefs regarding their children’s achieve-
ment potential, and these beliefs appear to be
the critical parenta! mediators of the sex dif-
ferences we find in children’s achievement self-
concepts. Parental beliefs are even more critical
mediators than the children’s own math per-
formance. While we do not have, as yet, the
necessary longitudinal data to test the hypoth-
esis, it seems probable that parents are exerting
this influence through their role as interpreter.

of reality. By atiributing their daughters [

&

achievements to hard work and their sons’ to
high ability, parents may be teaching their sons
and daughters {o draw different inferences re-
garding their achievement abilities from equiv-
alent achievement experiences.
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