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Children’s Beliefs About Gender Differences in the
Academic and Social Domains

Gail D. Heyman1,2 and Cristine H. Legare1

Children’s beliefs about gender differences were investigated among a sample of younger and
older elementary school students (total N = 120). Beliefs about gender differences in math,
spelling, physical aggression, relational aggression, and prosocial tendencies were assessed
using 3 methods that varied in the extent to which gender was referenced overtly. Children
who made systematic gender distinctions tended to associate prosocial tendencies and suc-
cess in spelling with girls and physical and relational aggression with boys. Perceived gender
differences were minimal for math, and those that were seen were consistent with same-sex
biases. Children who associated positive characteristics with girls tended to associate negative
characteristics with boys. Although results were generally consistent across measures, children
were more likely to show same-sex preferences when they were asked to compare boys and
girls explicitly.
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Gender differences among children have been
the focus of a great deal of research in recent decades
(e.g., Halpern, 1992; Maccoby & Jacklin, 1974). Much
of this research has focused upon academic com-
petence, including mathematical and verbal abili-
ties, and social behavior, including aggression and
prosocial tendencies (Ruble & Martin, 1998). In the
present study we investigated children’s perceptions
of gender differences within the academic and social
domains.

Like other social beliefs, children’s beliefs about
gender differences can influence how they interpret
socially relevant information (Heyman & Dweck,
1998; Heyman & Gelman, 1999). For example, a child
who believes that boys are more aggressive than
girls may be more likely to interpret the ambigu-
ous behavior of an unfamiliar male peer as aggres-
sive (Heyman, 2001). Such tendencies could initiate a
chain of events that produce important social conse-
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quences (see Hacking, 1995). For example, if a boy
is frequently treated with suspicion even when he
is doing nothing wrong, he may become angry and
defensive, which would in turn affect the way he is
treated by others. Beliefs about gender differences
are likely to affect social cognition in other ways as
well, as is suggested by evidence that children of-
ten fail to encode or recall information that is incon-
sistent with their prior beliefs (Liben & Signorella,
1993; Martin & Halverson, 1983; Stangor & Ruble,
1989).

Beliefs About Gender Versus Gender Stereotypes

Much of the existing research on children’s be-
liefs about gender differences has been designed
to investigate the development of gender stereo-
types (see Ruble & Martin, 1998). From this per-
spective, children’s beliefs about gender differences
can be seen as a useful way to measure the de-
gree to which children’s beliefs conform to the domi-
nant societal stereotypes about gender. In contrast,
in the present research we assume that children’s
beliefs about gender differences do not necessarily
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correspond to an understanding of stereotypes, and
may diverge from stereotypes in systematic, meaning-
ful ways. For example, a child may be aware that girls
are widely associated with prosocial tendencies in her
culture, but choose to reject this notion (see Serbin,
Powlishta, & Gulko, 1993; Steele, 1997, for related
arguments). Conversely, a child may have no knowl-
edge of stereotypes, but arrive at similar conclusions
about gender differences on the basis of other sources
of knowledge, such as personal observations of
behavior.

A useful framework for considering the rela-
tion between stereotypes about gender and chil-
dren’s beliefs about gender differences is Sperber’s
notion of an epidemiology of ideas (Sperber, 1996),
which describes a dynamic interplay between pub-
lic representations in the culture and mental rep-
resentations in the minds of individuals. According
to Sperber’s formulation, mental and public repre-
sentations often influence each other, but they re-
main conceptually distinct. From this perspective,
children’s beliefs about gender differences can be
viewed as mental representations that are influenced
by a range of widely available public representations
about gender, such as popular entertainment, educa-
tional practices, and colloquial language. Many of the
relevant public representations are associated with
stereotypes.

From this perspective, investigations of chil-
dren’s beliefs about gender differences may provide
insights into how children use the gender-related in-
formation that is available in their social environment.
For example, if young children hold beliefs about
gender differences that run counter to actual observ-
able gender differences in their social environment,
it may suggest the presence of a gender bias. Knowl-
edge of the development of beliefs about gender can
also lead to a better understanding of how children
construct systems of beliefs about what people are
generally like. At least among adults, the belief that
gender differences are relatively large is correlated
with a tendency to emphasize the role of nature in
accounting for gender differences (Martin & Parker,
1995). Finally, understanding how children’s beliefs
map onto societal stereotypes could have implications
for the development of self-conceptions and behav-
ior. For example, there is evidence that children who
endorse stereotypes about which gender is most tal-
ented within a particular domain often distort their
own expectations so as to be consistent with gen-
der stereotypes (see Eccles, Wigfield, & Schiefele,
1998).

Gender Differences in the Academic
and Social Domains

Current stereotypes tend to describe boys as
more competent in math and girls as more competent
in spelling, although a stereotype of girls as being less
competent in general could lead to the association of
boys with greater success in spelling as well. What ac-
tual gender differences have been found within these
domains? Ruble and Martin (1998) summarized gen-
der differences in math as being nonexistent with re-
gard to mathematical concepts, as favoring boys on
problem-solving tasks beginning around junior high
school age, and as favoring girls for computational
skills until about age 15, after which no differences are
evident. Ruble and Martin (1998) summarized gender
differences in spelling as favoring girls and as stable
across ages.

Although actual gender differences in math are
not evident among elementary school children, there
is evidence that even young children have some
awareness of stereotypes of boys as more proficient in
math (Ambady, Shih, Kim, & Pittinsky, 2001; Lummis
& Stevenson, 1990). Ambady et al. (2001) sought to
activate stereotypes associated with gender or ethnic-
ity in early elementary school children. In one study,
Asian American girls were asked to color a picture of
either an Asian child eating rice with chopsticks (to
activate ethnic stereotypes), a girl holding a doll (to
activate gender stereotypes), or a landscape scene (as
a control condition). Children in the gender stereo-
type condition performed the worst on a subsequent
math test, and those in the ethnic stereotype con-
dition performed the best. These results are consis-
tent with stereotype threat phenomena among adults
(Aronson, Quinn, & Spencer, 1998; Spencer, Steele,
& Quinn, 1999).

An examination of children’s beliefs about gen-
der differences with reference to stereotypes and ac-
tual observable gender differences should prove use-
ful to understanding the role beliefs play in certain
social interactions, such as those involving physical
aggression, relational aggression, and prosocial ten-
dencies. Current stereotypes tend to describe boys as
more physically aggressive and girls as more proso-
cial. Whether there are stereotypes about relational
aggression is less clear. As is consistent with the
stereotypes, there is evidence that boys tend to be
more physically aggressive (Maccoby & Jacklin, 1980;
see also Coie & Dodge, 1998), and girls are more
likely to exhibit some forms of prosocial behavior (see
Eisenberg & Fabes, 1998). There is also evidence of
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gender differences in relational aggression, which
involves behaviors intended to damage friendships,
that suggests that girls are more likely than boys to
exhibit these behaviors (Crick & Grotpeter, 1995;
Lagerspetz, Bjoerkqvist, & Peltonen, 1988).

Methodological Issues

Theoretical and methodological issues tend to be
closely intertwined in investigations of the develop-
ment of gender-relevant beliefs (see Liben & Bigler,
2002). For example, findings that appear to reveal in-
teresting differences in gender-related beliefs may ac-
tually reflect distinctions in the way constructs are
measured. One such distinction concerns the avail-
able response options when children are asked to as-
sociate entities, such as traits, occupations, or activi-
ties, with a specific gender. In some studies, children
have been asked to select one gender or the other
(e.g., Davis, Williams, & Best, 1982), whereas in oth-
ers children have been given the option of selecting
both genders (e.g., Bridges & del Ciampo, 1981). This
methodological distinction has sometimes produced
different patterns of results (see Etaugh, Levine, &
Mennella, 1984; Signorella, Bigler, & Liben, 1993).
Another important distinction concerns whether par-
ticipants are asked about which gender usually en-
gages in an activity, as opposed to which gender can
or should engage in the activity (see Signorella et al.,
1993).

In this study we investigated another method-
ological issue: the extent to which gender contrasts
are made explicit. Although implicit measures have
been used frequently in the adult social psychology
literature to examine gender beliefs, they have been
relatively rare in the developmental literature (see
Ruble & Martin, 2002). In one study that used implicit
measures, Ambady et al. (2001) described a child of
unspecified gender who performs extremely well in
math. Children were asked to repeat the story, and
their use of masculine or feminine pronouns was con-
sistent with adults’ gender stereotypes. In contrast,
explicit measures have been used widely in develop-
mental studies of gender beliefs. For example, chil-
dren have been asked to make direct comparisons
between genders, such as whether a certain activity
tends to be more strongly associated with boys ver-
sus girls (Etaugh et al., 1984). Another approach is
to ask children about their beliefs concerning boys
and girls separately, without comparing the genders
directly (e.g., Cann & Garnett, 1984).

Implicit measures of beliefs about gender offer
some advantages over explicit measures: they tend to
minimize problems of social desirability (Hudley &
Graham, 2001). Moreover, when gender stereotypes
are not detected using explicit measures, they can of-
ten be detected using implicit measures for adults
(Bargh, Chen, & Burrows, 1996), and perhaps for chil-
dren as well (Ambady et al., 2001).

One goal of the present research was to assess
children’s gender beliefs using measures that vary
in their explicitness. Similar results across these
measures would justify increased confidence that
the findings reflect something beyond mere method-
ological artifacts. On the other hand, differences
in results across these measures have the potential
to offer insights into subtle cognitive and linguistic
factors that might affect the development of gender
beliefs and lead to priming effects (see Gelman &
Taylor, 2000). Such effects have been seen in research
by Bigler (1995), who investigated reasoning about
gender among a group of 6- to 10-year-olds enrolled
in a summer school program. Some teachers were
instructed to emphasize gender in a functional way
(e.g., by giving instructions such as “all the girls put
their bubble-makers in the air”) without making
reference to gender stereotypes, and other teachers
were instructed to refer to students by name, or
to address the class as a whole. Children in the
gender emphasis condition showed a higher level of
agreement with statements that contained gender
stereotypes.

The Present Research

In the present research we investigated the de-
velopment of elementary school children’s beliefs
about gender differences in the academic and so-
cial domains. This research builds upon previous re-
search that addressed beliefs about the competence of
men and boys as compared to women and girls (e.g.,
Bridges & del Ciampo, 1981; Cann & Garnett, 1984;
Cann & Haight, 1983; Levy, Sadovsky, & Troseth,
2000; Rosenthal & Chapman, 1980) and about gender
differences in personality characteristics (e.g., Davis
et al., 1982; Payne, 1981; Serbin et al., 1993), which has
tended to support the notion that even young chil-
dren hold beliefs about gender differences that are
consistent with stereotypes. For example, Levy et al.
(2000) found that preschoolers perceive differential
competencies for men and women with reference to
gender-typed occupations.
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In our examination of the academic domain, we
chose to examine beliefs about spelling and math
because these are the subject of gender stereotypes;
success in spelling is associated with girls and suc-
cess in math is associated with boys. Math presents
an interesting case in elementary school because
girls generally receive higher grades in math classes
(Kimball, 1989). Consequently, children may face dis-
crepancies between stereotypes and their real-world
observations. In our examination of the social domain,
we chose to examine beliefs about prosocial tenden-
cies, physical aggression, and relational aggression be-
cause these tendencies have important implications
for children’s social development. Also, prosocial ten-
dencies are stereotypically feminine, and tendencies
toward physical aggression are stereotypically mas-
culine. It is not clear whether any gender stereotypes
would apply to relational aggression.

In addition to our goal of examining the develop-
ment of beliefs about gender differences in relation to
the academic and social domains, we were also inter-
ested in exploring possible interrelations among be-
liefs about different characteristics. There are several
possible relations one might predict. One possibility
is that some children would show a stronger tendency
than others to associate a range of positive character-
istics with one gender (e.g., math and spelling ability)
and negative characteristics (e.g., aggression) with the
other. Another possibility is that some children would
rely more heavily than others upon gender stereo-
types. For example, they might rate boys as more com-
petent in math and girls as more competent in spelling,
or rate girls as high in prosocial tendencies but low in
spelling and math competence (as is consistent with
stereotypes of women as nice but incompetent; see
Glick & Fiske, 1996).

We chose to investigate beliefs about gender dif-
ferences among early and late elementary school chil-
dren because the elementary years are a period in
which many important changes in children’s gender
beliefs take place (Ruble & Martin, 1998). Beliefs
about gender differences in math are of particular
interest during the elementary years, in light of evi-
dence that children are sensitive to gender stereotypes
much earlier than any observable gender differences
are likely to be evident (see Ambady et al., 2001).

As noted previously, we made use of both im-
plicit and explicit measures of children’s beliefs about
gender differences. In the implicit measure, partici-
pants were presented with a set of photographs of
boys and girls drawn at random from an elementary
school yearbook. Participants were presented with

questions such as “Which child is best at math?” and
asked to select a single photograph, with the gender
of the child shown in the photo serving as the depen-
dent measure (see Heyman, 2001; Hudley & Graham,
2001, for related methodologies). Because gender is
not mentioned overtly, this method provides an im-
plicit measure of children’s beliefs about gender. This
allows children to choose the extent to which they
want to make use of gender information in their judg-
ments, as they are able to do in their real-world in-
teractions. The explicit measures used questions and
response options that have been used frequently in
the gender stereotype literature. In one set of ques-
tions, the comparative explicit phase, children were
asked to compare girls and boys directly. In another
set of questions, the independent explicit phase, chil-
dren were asked to rate boys and girls independently,
with difference scores used as the dependant mea-
sure. Although the study focused on beliefs about
differences between the genders, we also included a
measure of self-perceptions as a means of examin-
ing whether, as a group, boys’ and girls’ beliefs about
themselves correspond to their beliefs about others.

METHOD

Participants

Participants were 120 elementary school stu-
dents, including 60 kindergartners and first graders
(30 boys and 30 girls, ages 5 years, 0 months to 7 years,
0 months, M = 6 years, 0 months), and 60 fourth
and fifth graders (30 boys and 30 girls, ages 9 years,
2 months to 11 years, 11 months, M = 10 years,
7 months). Participants were from a mixed-income
sample of public and private schools in a large city in
the southwestern United States. The sample was ap-
proximately 50% Hispanic American, 25% European
American, 20% Asian American, and 5% African
American.

Stimuli

A set of photographs was prepared for use with
the implicit measure. These stimuli consisted of a set
of black-and-white yearbook photographs of 80 male
and 80 female second, third, and fourth graders. The
yearbooks we used were from a school in a distant
city, and were published 5 years before the study
was conducted, in order to minimize the chance that
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participants would recognize any of the children in
the photographs. The sample that the photographs
were drawn from was approximately 75% Hispanic
American, 10% European American, 5% Asian
American, 5% African American, and 5% other
groups or unknown. Names were removed from the
photographs, and two independent adult raters classi-
fied each photo by apparent gender. Six photographs
were excluded because the raters disagreed or were
uncertain about the gender of the child who was de-
picted; these were replaced by six new photographs.

Procedure

Each participant was interviewed individually in
his or her school. Participants were presented with
three phases of 15 questions each. The three phases
appeared in a fixed order, but the 15 questions within
each phase appeared in a random order that was
determined separately for each participant.

Phase 1: Implicit Measure

Participants were asked questions about each of
the five dimensions that made no explicit reference to
gender. Photographs of five boys and five girls were
placed in front of each participant, randomly arranged
in two rows. The 10 photographs for each participant
were selected at random from a larger set of 160 (see
Stimuli section). Participants were told: “I am going
to ask you some questions. I would like you to an-
swer each question by pointing to a picture. If you
want, you can point to the same picture more than
once.” They were then presented with three questions
about each of the five dimensions. For example, one
math question was “Which kid can figure out how
to do the hardest math problems?” One relational
aggression question was “Which kid is more likely
to ignore someone they are mad at?” (Relational
aggression questions were adapted from Crick &
Grotpeter, 1995.) Children’s responses were coded as
0 for each picture of a boy they selected and 1 for each
picture of a girl. These scores were averaged across the
three questions within each of the five dimensions, and
across participants, to create a gender score for each
dimension. Gender scores had a possible range from
0 to 1; values less than .5 indicate that the dimension
was more strongly associated with boys, and values
greater than .5 indicate that the dimension was more
strongly associated with girls.

Phase 2: Comparative Explicit Measure

Participants were asked questions similar to
those in Phase 1, but without the use of photographs,
and with response options that involved explicit com-
parisons between boys and girls. For example, one
prosocial tendencies question was “Who is best at
making people feel better when they are sad?”; the re-
sponse options were mostly boys (coded as 0), mostly
girls (coded as 1),and about the same (coded as .5).
As with the implicit measure, scores were averaged
across the three questions within each of the five di-
mensions, and across participants, to create a gen-
der score with a possible range from 0 to 1 for each
dimension.

Phase 3: Independent Explicit Measure

This phase included questions about the five di-
mensions that were used in Phases 1 and 2, without
the use of photographs, and without any direct com-
parison of boys and girls. Children responded to each
question on a 5-point response scale. The way the re-
sponse scales were labeled varied across the five di-
mensions, and children were shown how to use each
of the scales prior to the start of Phase 3. One physical
aggression question was “How likely are most boys to
hit someone, compared to most kids your age?” Chil-
dren responded to this question on a response scale
that ranged from not very likely = 1 to very likely =
5. For each dimension, one question referred to most
boys, one referred to most girls, and a third asked
the participant to answer for himself or herself (e.g.,
“How likely are you to ignore someone you are mad
at, compared to most kids your age?”).

To create a gender score for Phase 3 that could be
compared with the gender scores from Phases 1 and
2, responses to the questions that referred to most
boys and most girls were rescaled to range from 0
to 1, rather than from 1 to 5. In addition, the scale
was reversed for responses to the questions that re-
ferred to most boys, such that a response of 5 on the
5-point scale would be 0, a response of 3 would be
.5, and a response of 1 would be 1. Responses to the
most boys and most girls questions within each di-
mension were then averaged to create a gender score
for each dimension of Phase 3. As in Phases 1 and
2, the gender score for Phase 3 had a possible range
from 0 to 1; values less than .5 indicate that the di-
mension was more strongly associated with boys, and
values greater than .5 indicate that the dimension was
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more strongly associated with girls. The questions that
asked participants to rate themselves did not con-
tribute to the gender scores, but instead were used
to comprise a self-rating score for each of the five
dimensions.

RESULTS

Overview of Analyses

For each of the three phases of measures, the pri-
mary analyses involved the gender scores. Within each
phase, three different analyses were conducted on the
gender scores. First, a series of two-tailed tests of the
binomial probability distribution were conducted to
compare gender scores against chance (i.e., a neutral
gender score of .5), to determine which dimensions
were significantly associated with boys or girls. Sec-
ond, gender scores were compared across dimensions
using pairwise correlations, to determine the extent
to which children’s beliefs about gender differences
were associated across dimensions. Third, a series of
2 ! 2 (age group ! participant gender) MANOVAs
were conducted on the gender scores associated with
the academic and social dimensions, in order to de-
termine whether gender scores varied by age or
gender.

In addition to the gender score analyses within
each phase, the correlation of gender scores across
phases was computed for each dimension. Finally,
the self-rating scores from Phase 3 were analyzed
by way of a 2 ! 2 (age group ! participant gen-
der) MANOVA for the academic and the social di-
mensions, in order to determine whether self-ratings
varied by age or gender.

Table I. Gender Scores From the Implicit Phase for Each Dimension, by Age Group and Participant Gender

Dimension

Participants Math Spelling Physical aggression Relational aggression Prosocial tendencies

Younger children
Boys (n = 30) .44 (0.33) .41 (0.31) .30" (0.27) .41 (0.31) .53 (0.30)
Girls (n = 30) .49 (0.35) .56 (0.34) .27" (0.33) .40 (0.34) .79"" (0.22)

Older children
Boys (n = 30) .44 (0.35) .64 (0.30) .12"" (0.21) .32" (0.30) .66" (0.30)
Girls (n = 30) .63 (0.27) .63 (0.37) .04"" (0.12) .44 (0.31) .77"" (0.26)

Note. Gender scores range from 0 (dimension associated with boys) to 1 (dimension associated with girls); standard
deviations are shown in parentheses. Asterisks indicate gender scores that differ from chance by a two-tailed test of the
binomial probability distribution.
" p < .05. "" p < .01.

Phase 1: Implicit Measure

Mean gender scores for each dimension of the
implicit measure, by age group and participant gen-
der, are shown in Table I. Table I also shows which
of the mean gender scores differed from a gender-
neutral response (i.e., gender score = .5) by a two-
tailed test of the binomial probability distribution.
Children in all four groups significantly associated
physical aggression with boys. For all groups ex-
cept the younger boys, gender scores for prosocial
tendencies were significantly associated with girls.
Older children associated relational aggression with
boys.

A 2 (age group) ! 2 (gender) MANOVA was
conducted on gender scores for the two academic
dimensions: math ability and spelling ability. Only
the multivariate effect of age group was significant,
Wilks’s lambda F(2, 115) = 3.49, p < .05. The uni-
variate main effect of age group was significant only
for spelling ability, F(1, 116) = 6.50, p < .05; older
children showed a stronger tendency to associate
spelling ability with girls.

A corresponding MANOVA was conducted on
gender scores for the three social dimensions: phys-
ical aggression, relational aggression, and prosocial
tendencies. There was a multivariate effect of age
group, Wilks’s lambda F(3, 114) = 6.88, p < .01. The
univariate main effect of age group was significant
for physical aggression only, F(1, 116) = 20.23, p <

.01; older children showed a stronger tendency to
associate physical aggression with boys. There was
also a multivariate effect of gender, Wilks’s lambda
F(3, 114) = 5.73, p < .01. The univariate main effect
of gender was significant only for prosocial tenden-
cies, F(1, 116) = 13.59, p < .01; female participants
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Table II. Cross-Dimension Correlations of Implicit Phase Gender Scores

Spelling Physical aggression Relational aggression Prosocial tendencies

Math .21! ".19! ".18! .17
Spelling ".35! ".33! .05
Physical aggression .24! ".21!

Relational aggression ".16

Note. Positive correlations indicate that participants who associated one dimension with a particular gender
tended to associate the second dimension with the same gender, and negative correlations indicate that they
tended to associate the second dimension with the other gender. For example, children who rated boys as
more relationally aggressive also tended to rate boys as more physically aggressive, and children who rated
boys as more proficient in math also tended to rate boys as less physically aggressive.
! p < .05.

associated prosocial tendencies with girls to a greater
extent than did male participants.

Correlations were computed between gender
scores for each of the dimensions, and are shown in
Table II. Children’s tendency to associate success in
spelling with girls more than boys was correlated with
a tendency to associate success in math with girls. Chil-
dren who associated these forms of academic success
with girls also tended to associate physical and rela-
tional aggression with boys. In addition, children who
tended to associate prosocial tendencies with girls also
tended to associate physical and relational aggression
with boys. These results are consistent with the possi-
bility that some children associate a range of desirable
characteristics with girls, and that these children are
especially likely to associate undesirable characteris-
tics with boys.

Table III. Gender Scores from the Comparative Explicit Phase, and Proportion of Neutral Responses, by Age Group and
Participant Gender

Dimension

Participants Math Spelling Physical aggression Relational aggression Prosocial tendencies

Younger children
Boys

Gender score .36 (0.19) .39 (0.22) .29! (0.31) .31! (0.29) .54 (0.31)
Neutral .48 .39 .18 .22 .39

Girls
Gender score .67! (0.20) .61! (0.21) .19!! (0.23) .33! (0.29) .74!! (0.20)
Neutral .31 .30 .20 .24 .30

Older children
Boys

Gender score .49 (0.20) .63 (0.22) .14!! (0.20) .36 (0.21) .66! (0.14)
Neutral .62 .53 .11 .42 .58

Girls
Gender score .52 (0.22) .69! (0.22) .11!! (0.15) .54 (0.22) .78!! (0.23)
Neutral .69 .48 .17 .44 .32

Note. Gender scores range from 0 (dimension associated with boys) to 1 (dimension associated with girls); standard deviations
are shown in parentheses. Rows labeled Neutral indicate the proportion of responses that there is “no difference” between
boys and girls. Asterisks indicate gender scores that differ from chance by a two-tailed test of the binomial probability
distribution.
! p < .05. !! p < .01.

Phase 2: Comparative Explicit Measure

Table III shows the mean gender scores for each
dimension of the comparative explicit measure, as
well as the proportions of children who made gender-
neutral responses (to facilitate comparison with other
studies in which gender-neutral responses have been
used as an index of gender role flexibility). Gender
scores from the comparative explicit measure tended
to be more extreme than those from the implicit mea-
sure. For the math dimension, younger girls tended
to associate success with girls more than with boys.
For the spelling dimension, this pattern was seen to
a significant extent both for younger and older girls.
All groups showed a systematic tendency to associate
physical aggression with boys, and younger children
showed a systematic tendency to associate relational
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aggression with boys. Finally, all groups except young
boys tended to associate prosocial tendencies with
girls.

A 2 (age group) ! 2 (gender) MANOVA was
conducted on gender scores for the two academic
dimensions. The multivariate effect of age group
was significant, Wilks’s lambda F(2, 115) = 9.47, p <

.01, as was the effect of gender, Wilks’s lambda
F(2, 115) = 12.87, p < .01, and an age group ! gen-
der interaction, Wilks’s lambda F(2, 115) = 7.14, p <

.01. The univariate main effect of age group was sig-
nificant only for spelling ability, F(1, 116) = 16.92,
p < .01; older children showed a stronger tendency
to associate spelling ability with girls. The univariate
main effect of gender was significant both for spelling
ability, F(1, 116) = 11.67, p < .01, and math ability,
F(1, 116) = 21.22, p < .01; girls were more likely to
endorse gender differences favoring girls. The univari-
ate interaction between age group and gender was
significant only for math, F(1, 116) = 13.69, p < .01;
younger children were more likely than older children
to provide ratings that favored their own gender.

A corresponding MANOVA was conducted on
gender scores for the three social dimensions. The
multivariate effect of age group was significant,
Wilks’s lambda F(2, 114) = 8.32, p < .01, as was the
effect of gender, Wilks’s lambda F(2, 114) = 10.09,
p < .01. The univariate main effect of age group was
significant for physical aggression, F(1, 116) = 7.26,
p < .01 and relational aggression, F(1, 116) = 7.39,
p < .01; older children associated physical aggression
with boys more strongly, and relational aggression less
strongly, than younger children did. The univariate
main effect of gender was significant for relational
aggression, F(1, 116) = 5.04, p < .05, and prosocial
tendencies, F(1, 116) = 15.23, p < .01; girls showed
a weaker tendency to associate relational aggression
with boys and a stronger tendency to associate proso-
cial tendencies with girls.

Correlations were computed between gender
scores for each of the dimensions, and are shown in
Table IV. This pattern of correlations resembled that
of the implicit measure. Children who tended to asso-

Table IV. Cross-Dimension Correlations of Comparative Explicit Phase Gender Scores

Spelling Physical aggression Relational aggression Prosocial tendencies

Math .37" #.25" #.05 .22"

Spelling #.27" .11 .17"

Physical aggression .24" #.52"

Relational aggression #.22"

" p < .05.

ciate success in spelling with girls to a greater extent
than boys also tended to associate success in math
with girls. Children who tended to associate prosocial
tendencies with girls tended to associate success in
math with girls, and physical and relational aggression
with boys. In addition, children who associated suc-
cess in math and spelling with girls tended to associate
physical aggression with boys. Finally, a tendency to
associate physical aggression with either gender was
positively correlated with a tendency to associate rela-
tional aggression with the same gender. These results
are consistent with the possibility that some children
tend to associate multiple positive characteristics with
girls, and are especially likely to associate undesirable
characteristics with boys.

Phase 3: Independent Explicit Measure

Mean gender scores for each dimension of the
independent explicit measure are shown in Table V.
Older children associated physical aggression with
boys more than with girls, and older girls associ-
ated prosocial tendencies with girls more than with
boys. A 2 (age group) ! 2 (gender) MANOVA con-
ducted on gender scores for the two academic di-
mensions showed a multivariate effect of gender,
Wilks’s lambda F(2, 115) = 4.75, p < .05. The uni-
variate main effect of gender was significant for both
spelling ability, Wilks’s lambda F(1, 116) = 8.88, p <

.01, and math ability, Wilks’s lambda F(1, 116) =
3.96, p < .05; girls gave higher ratings to girls for
each dimension. A corresponding MANOVA con-
ducted on gender scores for the three social di-
mensions revealed multivariate effects of age group,
Wilks’s lambda F(3, 114) = 4.93, p < .01, and gender,
Wilks’s lambda F(3, 114) = 3.69, p < .05. The uni-
variate main effect of age group was significant for
physical aggression only, F(1, 116) = 9.91, p < .01;
older children showed a stronger tendency to asso-
ciate physical aggression with boys. The univariate
main effect of gender did not reach statistical sig-
nificance for any of the social dimensions, but there
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Table V. Gender Scores From the Independent Explicit Phase for Each Dimension, by Age Group and Participant Gender

Dimension

Participants Math Spelling Physical aggression Relational aggression Prosocial tendencies

Younger children
Boys .38 (0.25) .48 (0.25) .39 (0.24) .42 (0.23) .55 (0.23)
Girls .51 (0.21) .63 (0.22) .45 (0.24) .50 (0.20) .58 (0.25)

Older children
Boys .49 (0.19) .55 (0.12) .28! (0.15) .49 (0.21) .57 (0.17)
Girls .50 (0.12) .60 (0.16) .32! (0.18) .56 (0.23) .68! (0.13)

Note. Gender scores range from 0 (dimension associated with boys) to 1 (dimension associated with girls); standard
deviations are shown in parentheses. Asterisks indicate gender scores that differ from chance by a two-tailed test of the
binomial probability distribution.
! p < .05.

were nonsignificant trends that indicate that girls were
more likely to associate relational aggression (p <

.06) and prosocial tendencies (p < .08) with girls.
Correlations were computed between gender

scores for each of the dimensions, and are shown in
Table VI. The pattern of significant correlations was
consistent with those seen for the implicit and com-
parative explicit measures.

Comparisons Across Measures

A set of correlations was computed to compare
gender scores across the implicit, comparative ex-
plicit, and independent explicit measures; results are
shown in Table VII. Correlations between measures
were positive for each of the five dimensions, although
some did not reach statistical significance. For the
math dimension, only the comparative explicit and in-
dependent explicit measures were significantly corre-
lated, and for the spelling dimension, only the implicit
and independent explicit measures, and the compara-
tive explicit and independent explicit measures, were
significantly correlated. For the three social dimen-
sions, all measures except the implicit measure and
the independent explicit measure were significantly
correlated. A summary of gender scores across all
measures is presented in Fig. 1.

Table VI. Cross-Dimension Correlations of Independent Explicit Phase Gender Scores

Spelling Physical aggression Relational aggression Prosocial tendencies

Math .45! ".14 ".04 .23!

Spelling ".09 .06 .17
Physical aggression .00 ".18!

Relational aggression ".10

! p < .05.

Self-Ratings

A summary of children’s self-ratings for each of
the five dimensions is presented in Table VIII. A
2 (age group) # 2 (gender) MANOVA conducted
on gender scores for the two academic dimensions
showed no significant multivariate effects. A corre-
sponding MANOVA on gender scores from the three
social dimensions showed a multivariate effect of age
group, Wilks’s lambda F(3, 114) = 3.87, p < .05. The
univariate main effect of age group was significant
for relational aggression, F(1, 116) = 7.19, p < .01,
and prosocial tendencies, F(1, 116) = 4.25, p < .05;
younger children rated themselves as less relationally
aggressive and more prosocial. The lack of gender dif-
ferences in the self-ratings suggests that children did
not apply the same generalizations about gender to
themselves that they applied to others. This is con-
sistent with the gradient of familiarity proposed by
Williams and Best (1990), which suggests that one’s
level of stereotyping differs as a function of the fa-
miliarity of the target individual; descriptions of un-
familiar individuals lead to the highest level of stereo-
typing, and descriptions of highly familiar individuals
lead to the lowest level of stereotyping (see also Liben
& Bigler, 2002, for further discussion of the develop-
ment of gender-relevant beliefs concerning the self vs.
others).
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Table VII. Cross-Phase Correlations of Gender Scores, by
Dimension

Phase

Comparative Independent
Phase explicit explicit

Math
Implicit .16 .04
Comparative explicit .33!

Spelling
Implicit .16 .25!

Comparative explicit .29!

Physical aggression
Implicit .35! .12
Comparative explicit .23!

Relational aggression
Implicit .32! .13
Comparative explicit .44!

Prosocial tendencies
Implicit .38! .18
Comparative explicit .24!

! p < .05.

DISCUSSION

Younger and older elementary school children
were asked about their beliefs concerning gender dif-
ferences in the academic domain (math and spelling)
and the social domain (physical aggression, relational
aggression, and prosocial tendencies). These ques-
tions were investigated among a diverse sample, using
three measures that varied in the extent to which gen-
der comparisons were made explicit.

Across measures, when participants rated the
genders as systematically different, they tended to as-
sociate success in spelling and prosocial tendencies
with girls and physical and relational aggression with
boys. It is interesting that these patterns do not nec-
essarily conform to stereotypes. Notably, when rat-
ing math ability, children were more likely to show
same-sex evaluative biases (see Etaugh et al., 1984;
Powlishta, 1995) than to give ratings that clearly con-
formed to stereotypes. Why might girls have rated
other girls as more competent despite stereotypes that
favor boys? Perhaps they have observed girls who
score higher on their math tests (see Kimball, 1989),
and relied on this information rather than the stereo-
type information.

Children’s beliefs about gender differences were
not fully consistent with the findings of researchers
who have investigated observable gender differences
in behavior. Although a number of researchers have
found that girls exhibit a higher degree of relational
aggression than boys (Crick & Grotpeter, 1995;

Lagerspetz et al., 1988), this difference was not
reflected in our participants’ beliefs. Perhaps children
do not have specific beliefs about relational aggres-
sion, and they tend to respond on the basis of a general
negative bias about boys for the social domain (see
Heyman, 2001; Zalk & Katz, 1978). It is interesting
that the one group that was most likely to associate
relational aggression with girls was older girls. One
possible explanation is that older girls have spent
more time observing other girls exhibit relational
aggression.

In addition to investigating the development
of beliefs about gender differences, we were also
interested in measurement issues associated with as-
sessing such beliefs. In particular, we were interested
in whether results would be affected by the degree of
explicitness with which measures referred to gender.
Although the different types of measures varied
substantially in the extent to which they correlated
with other measures of the same dimension (the
range was from a nonsignificant r = .04 between the
implicit and independent explicit measures as they
relate to math, to a highly significant r = .44 between
the independent explicit and comparative explicit
measures as they relate to relational aggression), the
three types of measures produced similar patterns
of results. This convergence of results lends support
to the conclusion that the results reflect more than a
methodological artifact.

There were some systematic differences between
measures. For example, children were more likely
to report gender differences on the comparative ex-
plicit measure than on the independent explicit mea-
sure. This suggests that asking children to make di-
rect comparisons may highlight the ways in which the
genders might differ, whereas asking them to think
about each gender in isolation would not. Children
were also more likely to give favorable ratings to their
own gender on the comparative explicit measure than
they were on the other measures. Perhaps asking chil-
dren to compare genders directly can prime thinking
about competition between the genders and lead to
increased in-group favoritism (see Bigler, 1995, for
related findings). Such a possibility is consistent with
evidence that a sense of group membership has im-
portant evaluative implications, including in-group fa-
voritism, and that perceptions of group membership
can be influenced by subtle contextual factors (Ruble
et al., in press).

Across the three measures, individual children’s
beliefs about gender differences showed consistency
both within and across domains. This pattern of
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Fig. 1. Mean gender scores for each phase of measures, by dimension, age group, and participant gender.

Table VIII. Self-Ratings for Each Dimension, by Age Group and Participant Gender

Dimension

Participants Math Spelling Physical aggression Relational aggression Prosocial tendencies

Younger children
Boys 4.43 (0.86) 4.53 (0.78) 1.70 (1.21) 2.30 (1.73) 3.83 (1.34)
Girls 4.17 (1.12) 3.97 (1.22) 1.77 (1.19) 1.93 (1.26) 4.30 (1.12)

Older children
Boys 4.10 (0.88) 3.97 (0.89) 1.90 (0.84) 2.93 (1.39) 3.67 (1.06)
Girls 3.73 (0.83) 3.87 (0.97) 1.57 (0.82) 2.63 (0.96) 3.63 (0.85)

Note. Self-ratings range from 1 (dimension does not apply) to 5 (dimension applies strongly); standard deviations are shown
in parentheses.
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results is more consistent with individual differences
in valence-based judgments than with individual dif-
ferences in agreement with stereotypes. The gender-
based associations that were seen in our data con-
formed to distinctions along a single positive versus
negative dimension, such that children who tended
to associate one positive characteristic with girls (e.g.,
math ability) also tended to associate other positive
characteristics with girls (spelling ability and proso-
cial tendencies) and negative characteristics with boys
(tendencies toward physical and relational aggres-
sion). These results suggest that some children may
be more likely than others to perceive a relation be-
tween gender and positive or negative characteristics,
perhaps as a result of individual differences in a ten-
dency to evaluate boys negatively (see Heyman, 2001;
Zalk & Katz, 1978).

Although it was not the primary focus of the
present research, participants were also asked to
make self-ratings in relation to each of the dimen-
sions. Of interest was the extent to which children’s
self-ratings would correspond to the gender associa-
tions they reported for others. For example, if a girl
generally perceived girls to be more prosocial, would
she also tend to rate herself as more prosocial? The
lack of statistically significant gender differences on
the self-rating measures suggests that this is not the
case. These results suggest that beliefs about gender
differences are not always internalized in a way that
affects self-evaluation (see Liben & Bigler, 2002).

Although gender differences on the self-ratings
measures were minimal, there were significant age dif-
ferences, younger children rated themselves as less
relationally aggressive and more prosocial than did
older children. These results are consistent with ar-
guments and evidence that younger children show
stronger positivity biases than older children in many
contexts (Lockhart, Chang, & Story, 2002; Newman,
1991; Solomon, Johnson, Zaitchik, & Carey, 1996;
Stipek, 1984).

As noted earlier, our assessment of beliefs about
gender differences included the types of measures
others have used to assess knowledge about stereo-
types. We argue that individual differences in gender
beliefs are a form of mental representation that in-
teracts closely with, but remains distinct from, stereo-
type information that is available in the social envi-
ronment (see Sperber, 1996). From this perspective,
children’s beliefs about gender differences may not be
directly derived from stereotypes, and children may
draw upon many different types of information as
they construct belief systems about gender and gen-

der differences. For example, a child who says that
girls are better at spelling may do so on the basis of
her knowledge of stereotypes, or on the basis of her
own observations. It is also possible that stereotypes
can be rejected (e.g., Steele, 1997) or reformulated
(e.g., Mehan, Hertweck, & Meihls, 1986) rather than
simply be accepted. We believe that this way of for-
mulating questions points to interesting research di-
rections that have been widely overlooked, such as
how children weigh different sources of information
as they develop a system of beliefs about gender.
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