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Abstract

The present research applied a multidimensional frame-

work to the study of gender stereotypes by investigating

whether elementary school children display different levels

of endorsement when considering distinct gender stereo-

type constructs (ability, category, and interest) and feminine

versus masculine stereotypes. Study 1 (N = 403) compared

children’s ability and category beliefs using a set of gender-

neutral skill items. Study 2 (N= 539) extended this research

by examining whether children showed different patterns

of ability and category decisions for feminine versus mas-

culine occupational items. Study 3 (N = 974) furthered our

understandingof the construct dimensionby comparing chil-

dren’s interest andability decisionswithin theSTEMdomain.

Findings revealed that older elementary school children

endorsed ability stereotypes more strongly than category

stereotypes and, across all age groups, children endorsed

interest stereotypes more strongly than ability stereotypes.

Findings also revealed age differences in how children think

aboutmasculine versus feminine stereotypes. Formasculine

stereotypes, younger children showed stronger endorse-

ment thanolder children; however, for feminine stereotypes,

the reverse pattern was found such that older children

showed more stereotyped thinking than younger children.
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2 MILLER ET AL.

The present study illustrates the benefits of employing a

multidimensional framework to gain a more nuanced under-

standing of howchildren apply their increasing knowledgeof

gender stereotypes.

KEYWORDS

elementary school, feminine and masculine stereotypes, gender
stereotypes, multidimensional framework, stereotype constructs

1 INTRODUCTION

Children’s knowledge of gender stereotypes begins prior to age 2 (Martin et al., 2002; Ruble et al., 2006) and, by the

time they are 3–4 years old, most children can sort toys and activities reliably into girl and boy categories (e.g., Pillow

et al., 2022; Ruble et al., 2006). Children’s rapid growth of gender knowledge is due not only to the highly functional

use of gender in our society (Bem, 1981; Bigler & Liben, 2007; Hilliard & Liben, 2010), but also to children’s active,

self-initiated role in their own gender development (e.g., Martin & Ruble, 2004). As children initially begin to accrue

their knowledge of gender stereotypes, they often apply this information quite rigidly (e.g., Dolls are only for girls—not

boys!) before demonstrating a relative phase of flexibility after age six (Martin&Ruble, 2004;Miller et al., 2006; Ruble

et al., 2006). Understanding developmental differences in children’s knowledge and endorsement are important as

gender stereotypes are related to children’s behaviors and views of themselves (e.g., Liben &Bigler, 2002;Miller et al.,

2006; Patterson, 2012;Wolff, 2021). Importantly, there is ample evidence that endorsement of gender stereotypes is

associatedwith children’s self-perceptions and interest in gender-typedoccupations and STEM (Master, 2021;Master

et al., 2021; Wolff, 2021), which, in turn, relates to future career aspirations (Eccles, 2011; Garriott et al., 2017; Stef-

fens et al., 2010). Given that gender disparities in male-dominated fields endanger innovation and contribute to the

gender-wage gap (Levanon et al., 2009; Shapiro & Sax, 2011), it is critical to investigate and address children’s gender

stereotype cognitions within academic and career domains.

Despite the extensive literature documenting children’s early conceptions of gender stereotypes and the role

these beliefs have in children’s academic and career aspirations, little research has examined whether age differences

depend on the multidimensional nature of stereotypes. Applying a multidimensional framework raises interesting

questions that include examining whether children display different levels of endorsement when thinking about dis-

tinct gender stereotype constructs.Within the gender stereotype experimental literature, there have been threemain

stereotype constructs that have been studied (Master et al., 2021; Miller et al., 2006; Weisgram, 2016): ability (e.g.,

Boys are better at math than girls), interest (e.g., Boys likemath more than girls), and category (e.g., This is a game for

boys); however, little research has comparedwhether children show different levels of endorsement for these stereo-

type constructs. At the same time, it is unclear whether children’s endorsement of gender stereotypes depends on the

gender role of the item (e.g., feminine ormasculine stereotypes). Young children demonstrate increased flexibilitywith

age (Bigler& Liben, 1993;Martin&Ruble, 2004;Miller et al., 2006; Signorella et al., 1993), yet it is unknown if this cog-

nitive shift manifests across constructs and gender role groups. It is critical to compare the components (e.g., ability

versus category) within stereotype dimensions (e.g., construct) as different components might show unique impacts

on behavior.

By investigating gender stereotype development through a multidimensional lens, the present research takes an

initial step toward addressing key gaps in the literature. Across three studies, we: a) compared children’s endorsement

of stereotype constructs (ability, category, and interest) in domains relevant to career aspirations (i.e., skills, occupa-

tions, and STEM); b) compared children’s endorsement ofmasculine and feminine occupational items; and c) examined
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MILLER ET AL. 3

gender and age differences. We define ability and interest gender stereotypes as beliefs that one gender group has

more competence (ability) or interest/enjoyment (interest) in a particular area than another gender group.We define

category gender stereotypes as the belief that an object, activity, social role, or skill is associated with or more appro-

priate for a particular gender group. Category beliefs represent the basic cognition that something is linked with or

placed in a specific gender category (e.g., math= boys; Cvenek et al., 2011).

1.1 Guiding theoretical approaches

The present research was guided by theories focused on the role of cognitions in children’s choices and behaviors.

According to cognitive theories of gender development, children function as “gender detectives” who are motivated

intrinsically to seek out information aboutwhat itmeans to be a boy and girl in thisworld (Martin&Ruble, 2004;Miller

et al., 2013). Children’s search for gender cues leads them to amass awide knowledge base of gender stereotypes that

theyuse toguide their behaviors andviewsof themselves andothers (e.g.,Martin&Ruble, 2004).Givendevelopmental

changes in children’s cognitive abilities, children initially apply stereotype knowledge in a rigid manner (e.g., Only girls

play with dolls!) before they begin to think more flexibly after age six (Martin & Ruble, 2004; Trautner et al., 2005).

Cognitive theories recognize that there are moderating factors that influence whether children match their behavior

to their gender stereotype knowledge; however, little research has explored these moderating factors (e.g., Martin

et al., 2002;Miller et al., 2006).

Situated expectancy-value theory (SEVT) is another model that guides the present research (Eccles & Wigfield,

2020). SEVT is a motivational theory that outlines psychological constructs and cultural and social influences that

influence achievement-related choices and performance. SEVTdistinguishes between different types of psychological

constructs that uniquely and jointly impact behavior such as ability/expectancy beliefs (e.g., I am good at math) and

intrinsic value/interest (e.g., I like math; Guo et al., 2015; Meece et al., 1990). Guided by SEVT, the present research

introduces the study of individual psychological constructs to the examination of gender stereotypes. We examined

stereotypes in the context of ability and interest beliefs; however, we also weremotivated to investigate the category

construct as these beliefs commonly are applied in experimental studies that examine the effect of gender stereotypes

on children’s behavior (i.e., gender labeling studies; Miller et al., 2006).

1.2 Multidimensional framework of gender stereotypes

Research examining gender stereotype development has spanned across different constructs, domains/content areas,

and gender role groups. For instance, some studies focused on understanding children’s gender knowledge or atti-

tudes associated with ability stereotypes (e.g., Who do you think should be good at math?; McGuire et al., 2020),

whereas other studies examined interest stereotypes (e.g., Who likes to do math more?; Cvencek et al., 2011) or

have applied category stereotypes to novel toys (e.g., This is a toy for boys; Weisgram, 2016). Research methodol-

ogy also can vary according to domain by asking about toys (e.g., Who likes trucks?; King et al., 2020), occupations

(e.g., Who should be a nurse?; Patterson, 2012), academic subjects (e.g., Who do you think should be good at

engineering; McGuire et al., 2020), and personality characteristics (e.g., Who is gentle?; Powlishta, 2000). Another

stereotype dimension includes gender role because measures often are divided into feminine and masculine items

(e.g., Liben &Bigler, 2002). Table 1 provides an illustration of themultidimensional nature of stereotypes that includes

the dimensions of construct, domain, and gender role. Although there are more components worthy of study, this

table provides an initial example of how a multidimensional framework can be applied to the study of gender

stereotypes.

Given the multidimensional nature of gender stereotypes, it is essential that research explores age differ-

ences within and across dimensions. Although much attention has been devoted to tracking children’s developing
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4 MILLER ET AL.

TABLE 1 Amultidimensional illustration of gender stereotypes.

Constructs

Stereotype domain/Content

Activities/Toys Occupations Academic subjects

Feminine Masculine Feminine Masculine Feminine Masculine

Ability Girls are good
at hopscotch

Boys are good
at football

Girls would
make a good
nurse

Boys would
make a good
car mechanic

Girls are good
at reading

Boys are good
at math

Category Hopscotch is
for girls

Football is for
boys

Nursing is for
girls

Car mechanics
is for boys

Reading is for
girls

Math is for
boys

Interest Girls like
hopscotch

Boys like
football

Girls are
interested in
nursing

Boys are
interested in
car
mechanics

Girls like
reading

Boys like math

knowledge within the domain dimension (Miller et al., 2009; Ruble et al., 2006), little research has compared com-

ponents within the construct and gender role dimensions. The important role of stereotype construct was raised

initially byMiller et al. (2006) when discussing the conflicting findings in the research literature concerning the effect

of gender stereotypes on children’s behavior (i.e., gender labeling studies). For instance, some research found that

children’s behavior (e.g., performance) was affected by applying gender stereotype labels to novel toys/activities, but

other research showed null findings. In their review of these experimental studies, the authors discerned that the rea-

son for the conflicting findings was because studies differed in the type of stereotype label that theymanipulated (i.e.,

category versus ability).When the researchers organized the studies by age of participant and type of label, they con-

cluded that children seven and younger were more influenced by category stereotypes and that children older than

seven were more influenced by ability stereotypes (Miller et al., 2006). Yet, we are not aware of any research that has

tested this prediction or even directly probed children’s cognitions for category stereotypes. Although experimental

studies have tested the effect of applying category stereotypes on children’s behavior (e.g., this is a game for boys;

Weisgram, 2016), research has not examined children’s cognitions associated with gender category stereotypes (e.g.,

who is math for. . . girls, boys, or both girls and boys?). This is unfortunate because understanding children’s cognitions

about category stereotypesmay have specific implications for promoting a sense of belonging in stereotyped contexts

(e.g., math is for me; Cvencek et al., 2011). There has been one paper, however, that includedmultiple studies compar-

ing children’s gender cognitions for interest and ability stereotypes in engineering and computer science that found

interest stereotypes were endorsed more strongly than ability stereotypes (Master et al., 2021). The methodology

used in this research involved asking one item each about boys and girls (e.g., How good are most boys/girls at com-

puter science?) and creating adifference score to represent endorsementof the gender stereotype in that domain (e.g.,

computer science; positive scores reflecting boys are better than girls). The present research builds on this research

by comparing directly, in three studies, whether children’s endorsement of gender stereotypes varies according to

construct.

Like stereotype construct, there has been little attention paid to the role of the gender role dimension. Although

the commonly used gender stereotype measures include both masculine and feminine items (e.g., Liben & Bigler,

2002), scores tend to be calculated across these items so that the responses index children’s overall endorsement

with gender stereotypes (Liben & Bigler, 2002; Patterson, 2012). Thus, conclusions drawn from gender stereotype

studies tend to be broad (e.g., children’s gender stereotyped attitudes become more flexible with age; Leaper, 2015)

and have not considered whether children’s gender cognitions vary according to the gender role characterization of

the stereotype. Given that children tend to think differently about gender norm violations for girls and boys (e.g., boys

evaluated more harshly than girls for violating gender appearance norms; e.g., Blakemore, 2003; Masters et al., 2021;

Mulvey & Irvin, 2018), and there is much attention devoted to encouraging girls to enter male-dominated fields (e.g.,
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MILLER ET AL. 5

STEM), but minimal efforts focused on boys entering female-dominated fields (e.g., early childhood educators), it is

essential that research examine children’s developing attitudes for masculine and feminine characteristics separately.

Of the few studies that have compared masculine and feminine items directly, the findings are mixed and vary by

age. In particular, research examined this issue with 9- to 16-year-olds and found that there were no differences

in children’s endorsement of masculine and feminine occupational items (Wood et al., 2021). Yet, they found that

rejection of masculine items (i.e., higher stereotype knowledge compared to endorsement) was higher than rejection

of feminine items in Study 1, but the opposite pattern was found in Study 2 (Wood et al., 2021). Another recent study

examining children ages 6-to-11 found that older children showed more flexible responding than younger children

for masculine, but not feminine occupations (Canessa-Pollard et al., 2022). The present research builds on this

knowledge by evaluating whether children’s stereotype endorsement varies for masculine and feminine occupational

items.

1.3 Gender and age differences in stereotype endorsement

The gender development literature includes a large body of research examining gender and age differences in chil-

dren’s gender stereotype endorsement. These studies generally find that children’s gender attitudes become more

flexible with age (e.g., McGuire et al., 2020; Miller at al., 2006; Signorella et al., 1993; Trautner et al., 2005). This con-

clusion is basedon studies that found,with age, children aremore likely to choose that “both girls andboys” can engage

in stereotyped activities/occupations. In the present research, wewere interested in examiningwhether this develop-

mental pattern holds across different stereotype constructs and gender role groups. Thus, age (measured as grade

levels) was included as an independent variable in the present studies.

Research examining gender differences in stereotype endorsement generally finds that girls aremore flexible than

boys (Signorella et al., 1993; Wood et al., 2021). However, some studies have not found gender differences in stereo-

type attitudes (e.g., Patterson, 2012). It is possible that conflicting findings are related to the age of participants, the

constructs measured, and the domain and gender role of the items. The present research includes gender as an inde-

pendent variable to testwhether boys showhigher stereotype endorsement than girls across the different stereotype

dimensions.

1.4 The present study

This research fills key gaps in the literature by applying a multidimensional framework to the study of gender stereo-

types. Across three studies, we tested whether elementary school children’s endorsement of gender stereotypes

varied by stereotype construct (ability, category, and interest). We also examined the dimension of gender role by

analyzing feminine and masculine items separately. We included children from kindergarten through fifth grade

to allow us to test developmental patterns found in previous research (e.g., increased flexibility after age six). In

Study 1, we compared children’s category and ability beliefs using a set of gender-neutral skill items. For Study 2,

we extended this research by studying children’s occupational stereotypes. Using a set of masculine- and feminine-

typed occupational items, we compared children’s category and ability decisions and examined whether children

showed different patterns of endorsement for feminine versus masculine items. In Study 3, we were interested in

furthering our understanding of stereotype constructs by comparing children’s interest and ability beliefs within the

STEM domain. Taken together, these studies allowed us to compare stereotype constructs across three different

content domains that are relevant to career aspirations. It is important to note that the present study used a binary

conceptualization of gender. Although gender development researchers and advocates are calling for more inclusive

frameworks for gender identity (e.g., Hyde et al., 2019), young children’s gender cognitions still are influenced
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6 MILLER ET AL.

primarily by the gender binary and, therefore, it is valuable to understand their stereotyped thinking within this

framework.

2 STUDY 1

Our first aim was to determine whether children show different levels of endorsement for category versus ability

stereotypes. We also were interested in understanding whether gender or age moderate any construct differences.

We initially examined these novel research questions with a set of gender-neutral skill items to see whether children

would make gender stereotyped decisions without the knowledge of cultural stereotypes. Given the lack of previous

research on comparing ability and category stereotypes, our research questions specifically involving construct

differences were exploratory. A second aim was to examine overall gender and age differences in stereotype

endorsement. Based on previous research, we expected boys to endorsemore stereotypes than girls, and for younger

children to endorse more stereotypes than older children. Further, we expected children to show a gender in-group

bias by selecting responses that favored their gender (e.g., McGuire et al, 2020).

2.1 Method

2.1.1 Participants

Participants included 403 (52% female) elementary school students (42.2%White; 30.8% Latinx; 5.2% Black/African

American; 4.2% Asian; 0.2% Native American; 8.4% multiracial/multiethnic; 8.9% non-respondents) who were

recruited from two elementary schools (one charter; one public) in the Southwestern U.S. The schools reported rates

of free and reduced lunch as 85% and 24%. Children were divided into three grade groups (as a proxy for age): early

(kindergarten and 1st grade: n= 140); middle (2nd and 3rd grade; n= 116); and upper (4th and 5th grade; n= 147).

2.1.2 Procedure

In Spring 2017, parental consent forms were sent home with all children; 40% of parents provided consent for par-

ticipation. Research staff administered surveys to kindergarten and 1st graders individually and to 2nd–5th graders

in groups. Before responding to survey questions, all children answered practice questions to ensure that they under-

stood how to use the response options. For the individual interviews, survey questions and response choices were

read aloud, and children selected their answer from a set of pictorial stimuli with response options provided to them.

For the group surveys, survey questions and response choices were read aloud, and children selected their answers

on a paper survey, while research assistants monitored survey administration and provided individual assistance to

children, as necessary. All procedures were approved by the University and School District IRBs.

2.1.3 Measures

Children’s gender stereotyped responsesweremeasuredusing children’s reports on two, 8-itemscales; one scalemea-

sured children’s gender-based ability beliefs and the other scale measured children’s gender-based category beliefs.

The items used in bothmeasureswere comprised of eight identical, gender-neutral skills. These itemswere developed

by a panel of experts (i.e., parents, teachers, and engineers) as part of a larger study designed tomeasure engineering-

related activities and skills (ERAS; Wheeler et al., 2022). The ERAS items were selected for the present research
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MILLER ET AL. 7

TABLE 2 Study 1: Intercorrelations by study variables disaggregated by gender and grade.

K/1st 2nd/3rd 4th/5th

Variable 1 2 3 4 1 2 3 4 1 2 3 4

1. G_ability _ .27* .58** .48** _ .47** .58** .31* _ .44** .54** .34**

2. B_ability .09 _ .33** .48** .26 _ .49** .72** .46** _ .18 .82*

3. G_category .44** .12 _ .45** .47** .49** _ .38** .50** .45** _ .28*

4. B_category .15 .57** .12 _ .21 .70** .31* _ .49** .71** .63** _

Note: G_ability andG_category refer to the proportion of “only girls” responses; B_category and B_ability refers to the propor-
tion of “only boys” responses. The results for the female sample are shown above the diagonal. The results for themale sample

are shown below the diagonal.

*p< .05. **p< .01.

because they have implications for academic and career success and were believed to have minimal gender stereo-

types associated with them. Sample items for the measures include: “Learning from their mistakes and failures” and

“Trying out their ideas”.

Ability stereotypeswere assessed by asking children to report on who they think is good at the eight gender-neutral

skills (e.g., Who do you think is good at learning from their mistakes and failures?). To match the format of gender

labeling studies (e.g., Miller et al., 2006; Weisgram, 2016), category stereotypes were assessed by asking children to

report on who they think the eight gender-neutral skills are for (e.g., Who do you think learning from their mistakes

and failures is for?). Responses for both measures were rated as 0 (only boys), 1 (both boys and girls), or 2 (only girls).

Based on prior research (e.g., Liben & Bigler, 2002; Trautner et al., 2005), children’s ability and category stereotype

scores were measured as the proportion of “only boys/girls” responses they provided to each scale. Because the items

were gender-neutral, two scores were created for each measure: the proportion of “only girls” (female-bias) and the

proportionof “only boys” (male-bias) responses,which allowedus to examine thepossibility of ingroupbias. To account

for possible order effects, the ability and categorymeasures were counterbalanced.

2.2 Results

2.2.1 Preliminary analyses

To assess whether findings depended on counterbalancing order, a mixed-design analysis of variance (ANOVA) with

gender and grade was conducted. Results revealed that the order X stereotype (ability or category; p= .418), order X

gender (p= .905), order X stereotype X grade (p= .518), and order X stereotype X gender (p= .088) interactions were

all not significant. The order X grade interaction, however, was significant, F (2, 385) = 3.55, p = .03, partial η2 = .02.

Tests of simple effects of grade within each level of measure order revealed that grade differences in stereotyped

responses were similar across both versions. In contrast, examining order differences within each grade level indi-

cated differences for early elementary students (p= .038), but not middle (p= .146) and upper (p= .426) elementary

students. Namely, kindergarten and first grade students who answered the category measure first (M= .44, SE= .03)

provided more stereotyped responses, averaged across both measures, than students who answered the ability mea-

sure first (M= .37, SE= .02). To control for the possible influence of measure order on findings, order was included as

a covariate in themain analyses.

A key premise of our research is that children drawdistinctions between stereotype constructs. Initially to examine

construct distinctions, we conducted correlations between category and ability proportions. As presented in Table 2,

the same-bias/cross-construct correlations (e.g., “only girls” ability proportions with “only girls” category proportions)

ranged from .44–.82, which shows amoderate level of discriminant validity (Rönkkö &Cho, 2022).
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8 MILLER ET AL.

TABLE 3 Study 1: Stereotype proportions by gender and grade.

Variables Means (SD) Means (SD)

Boys Girls K-1st grade 2nd–3rd grade 4th–5th grade

Gender ability stereotype

Only girls 0.11 (.14) 0.15 (.19) 0.22 (.19) 0.07 (.12) 0.09 (.14)

Only boys 0.14 (.20) 0.08 (.12) 0.18 (.20) 0.09 (.14) 0.06 (.11)

Gender category stereotype

Only girls 0.09 (.15) 0.12 (.18) 0.21 (.19) 0.06 (.12) 0.06 (.12)

Only boys 0.13 (.18) 0.06 (.10) 0.18 (.18) 0.06 (.13) 0.03 (.08)

2.2.2 Overview of primary analyses

Themain analyses involved a 2 (gender: girl or boy)× 3 (grade: K/1, 2nd/3rd, or 4th/5th)× 2 (stereotype: ability or cat-

egory)×2 (gender bias: female-bias ormale-bias)×2 (order: category first or ability first)mixed-designANCOVAwith

gender and grade as between-subjects factors, stereotype and gender bias as within-subjects factors, and order as a

covariate. In these analyses, between-subjects effects were relevant for examining overall social group (gender and

grade) differences on proportion of stereotyped responses. The within-subject effects for stereotype tested whether

children responded differently to the ability and category measures and whether any differences depended on grade

and gender. The within-subjects effects for gender bias examined differences in the proportion of “only girls” and

“only boys” responses and if any differences depended on grade and gender. When describing the findings below, the

between-subjects and stereotype effects are presented first, followed by a description of the target’s gender analy-

ses. Follow-up tests were conducted using the Ŝidàk equation for multiple comparisons (Midway et al., 2020). Table 3

includes rawmeans and standarddeviations for stereotypeproportions.Whendescribing the results below, estimated

marginal means and standard errors are presented.

2.2.3 Ability versus category

Overall, children provided stereotyped responses to .22 (SE = .01) of the items, which indicates that children

responded “only girls” or “only boys” to approximately two out of the eight neutral items. The mixed-design ANCOVA

results indicated that there was a between-subjectsmain effect for grade, F (2, 390)= 70.16, p < .001, partial η2 = .27.

Follow-up tests revealed that early elementary students (M = .20, SE = .01) provided a higher proportion of stereo-

typed responses overall when compared to middle (M= .07, SE= .01; p< .001) and upper (M= .06, SE= .01; p< .001)

students; there were no differences between middle and upper students (p = .359). There was no main effect for

gender (p = .084). For within-subjects effects, there was a main effect of stereotype, F (1, 390) = 4.56, p = .033, par-

tial η2 = .012, which indicated that, overall, participants provided more stereotyped responses when making ability

(M= .12, SE= .01) than category (M= .10, SE= .01) decisions. Therewere not stereotypeXgrade (p= .192), stereotype

X gender (p= .479) or 3-way (p= .525) interactions.

2.2.4 Female-bias versus male-bias

Although there was not a main effect for gender bias (p = .377), the gender bias × grade (p = .019), gender bias ×

participant gender (p < .001) and 3-way (p = .001) interactions were all significant. Tests of simple effects revealed
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MILLER ET AL. 9

a gender ingroup bias; girls provided more “only girls” responses than boys (girls: M = .13, SE = .01; boys: M = .10,

SE= .01; p= .017), whereas boys providedmore “only boys” responses than girls (girls:M= .07, SE= .01; boys:M= .14,

SE= .01; p< .001). However, tests of simple effects examining the 3-way interaction revealed that the gender ingroup

bias depended on gender and grade. For girls, the ingroup bias was evident in the K/1st and 4th/5th grade groups; for

boys, the ingroup bias emerged in the K/1st and 2nd/3rd grade groups.

2.3 Discussion

The primary goal of Study 1 was to examine whether children think differently about ability and category stereo-

types and to see whether any differences depended on gender and grade. We found that, overall, children endorsed

more ability than category stereotypes. Correlations also showed a moderate to large positive relation between

ability and category beliefs, which suggests that these two constructs show a moderate level of distinction.

Although the overall level of stereotyping was low for the neutral items, differences between ability and cate-

gory stereotypes still emerged with a small effect size. Although Miller et al. (2006) speculated that older children

might be more influenced by ability stereotypes whereas younger children might be more influenced by cate-

gory stereotypes, we did not find significant interactions with gender and grade. Yet, an examination of means

(see Table 3) indicated that the significant findings may have been driven by the older age groups as the mid-

dle and upper elementary students had larger mean differences than the younger students who, overall, showed

negligible differences in their ability and category decisions. It is possible that older children are more sensitive

to differences between ability and category stereotypes due to their increasing sensitivity to ability evaluations

(Dweck, 2002).

A secondary goal was to replicate age and gender patterns in the literature. As expected, children’s stereotype

decisionsweremore flexiblewith age. Namely,middle and upper elementary studentsweremore likely to select “both

girls and boys” when compared to early elementary students. In fact, even though children were presented with a set

of neutral items, early elementary students (kindergarten and first graders), on average, made gender stereotyped

decisions (either “only girls” or “only boys”) forty percent of the time. This finding provides further evidence of young

children’s rigid cognitions about gender and active role in constructing their gender knowledge (Miller et al., 2013).

In contrast to predictions, analyses did not reveal a gender difference in stereotype endorsement, and findings for

ingroup bias varied by gender and grade. Given the low levels of stereotype endorsement for the neutral items, there

may not have been enough variability for consistent gender differences to emerge.

3 STUDY 2

The first aim was to replicate results from Study 1 and to generalize the findings to the occupational domain with a

set of feminine and masculine stereotyped items. Based on the results from Study 1, we expected children to show

higher levels of endorsement when making ability versus category decisions, and this pattern would be consistent

across gender and age. The second aim was to determine whether children show age differences when responding to

feminineandmasculineoccupational items.Although researchhas repeatedly found that children’s attitudesgenerally

become more flexible with age, we were interested in understanding whether this difference holds for both feminine

and masculine occupations. The limited and conflicting findings in the literature did not allow us to make a strong

hypothesis for this research question. Like Study 1, we also examined gender and age differences in endorsement, and

predicted boys and younger children to endorse more stereotypes than girls and older children. Although we did not

find the expected gender difference in Study 1, we believe that this likely was due to the gender-neutral nature of the

items and the low overall levels of endorsement.
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10 MILLER ET AL.

3.1 Method

3.1.1 Participants

The sample included 539 (53% female) elementary school students (37.5%White; 18.1% Latinx; 12.3% Black/African

American; 4.0% Asian; 2.9% Native American; 15.2% multiracial/multiethnic; 9.9% non-respondents) who were

recruited from twopublic elementary schools in the SouthwesternU.S. The schools reported rates of free and reduced

lunch as 27% and 48%. Children were divided into three grade groups: early (kindergarten and 1st grade: n = 179);

middle (2nd and 3rd grade; n= 168); and upper (4th and 5th grade; n= 192).

3.1.2 Procedure

In Fall 2017, parental consent forms were sent home with all children; 50% of parents provided consent for partic-

ipation. Research staff administered surveys to kindergarten and 1st graders individually and to 2nd–5th graders in

groups. Before responding to survey questions, all children answered practice questions to ensure that they under-

stood how to use the response options. For the individual interviews, questions and response choiceswere read aloud

and children selected their answer from a set of stimuli with response options provided to them. For the group sur-

veys, survey questions and response choiceswere read aloud, and children selected their answers on an online survey.

Research assistants monitored survey administration and provided individual assistance to children, as necessary. All

procedures were approved by the University and School District IRBs.

3.1.3 Measures

Children’s occupational gender stereotypes were measured using children’s reports on two, 14-item scales, which

were counterbalanced. The items used were selected from the list of gender-typed occupations on the COAT scales

(Liben & Bigler, 2002). The scales included nine masculine (e.g., soldier, car mechanic, police officer) and five feminine

(e.g., nurse, babysitter, hair stylist) occupations.

Ability stereotypes were assessed by asking children to report on who they think is good at the occupations (e.g.,

Who do you think would be a good babysitter?). Category stereotypes were assessed by asking children to report on

who they think the occupations are for (e.g., Who do you think being a police officer is for?). Responses were rated as

0 (only boys), 1 (both boys and girls), or 2 (only girls). To examine endorsement of cultural gender stereotypes (Liben &

Bigler, 2002), the dependent measures were the proportion of “only boys” to themasculine occupations and “only girls”

to the feminine occupations.

3.2 Results

3.2.1 Preliminary analyses

Preliminary analyses, using amixed-design ANOVA (with gender and grade), were conducted to assess whether coun-

terbalancing order affected rigidity proportions. There was not a main effect for order (p = .728) or order X grade

(p = .364) and order X gender (p = .106) interactions. Yet, results suggested stereotype X order, F (1, 527) = 23.06,

p< .001, partial η2 = .04 and stereotype X order X grade, F (2, 527)= 4.42, p= .013, partial η2 = .02, interactions. Tests

of simple effects revealed that there were order differences for the category stereotypes (p = .039), but not for the
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MILLER ET AL. 11

TABLE 4 Study 2: Intercorrelations by study variables disaggregated by gender and grade.

K/1st 2nd/3rd 4th/5th

Variable 1 2 3 4 1 2 3 4 1 2 3 4

1. Fem ability _ .48** .60** .35** _ .43** .64** .24* _ .64** .78** .52**

2.Masc ability .23* _ .28** .53** .28* _ .24* .59* .76** _ .58** .78**

3. Fem category .73** .32** _ .47** .73** .24* _ .35** .68** .61** _ .63**

4.Masc category .33** .71** .43** _ .19 .72** .34** _ .49** .76** .67** _

Note: The results for the female sample are shown above the diagonal. The results for the male sample are shown below the

diagonal.

*p< .05. **p< .01.

TABLE 5 Study 2: Stereotype proportions by gender and grade.

Variables Means (SD) Means (SD)

Boys Girls K-1st grade 2nd–3rd grade 4th–5th grade

Gender ability stereotype

Feminine occupation 0.60 (.30) 0.61 (.29) 0.51 (.26) 0.62 (.28) 0.67 (.32)

Masculine

occupation

0.50 (.28) 0.35 (.21) 0.45 (.25) 0.40 (.26) 0.40 (.26)

Gender category stereotype

Feminine occupation 0.56 (.31) 0.57 (.30) 0.51 (.28) 0.59 (.30) 0.60 (.32)

Masculine

occupation

0.42 (.28) 0.32 (.21) 0.42 (.24) 0.36 (.25) 0.32 (.25)

ability stereotypes (p = .155). Analyses indicated that students who received the category measure after the ability

measure endorsed a higher number of category stereotypes (M= .46, SE= .01) than students who received the cate-

gory measure first (M = .42. SE = .01). Test of simple effects for the stereotype X order X grade interaction indicated

that the differences in category stereotypes based on counterbalancing order were evident in the middle age group

(p= .006), but not theother age groups (early: p= .916; upper: p= .386). To account for these counterbalancing effects,

order was included as a covariate in all analyses.

The same-gender role/cross-construct correlations (e.g., feminine ability with feminine category) ranged from .53–

.78, suggesting that children’s thinking about category and ability decisions were related strongly (see Table 4). At

the same time, the pattern of correlations showed that children make distinctions between these constructs. For

instance, the cross-gender role correlations within the same construct (e.g., feminine ability with masculine ability)

were generally higher than the cross-gender correlations between constructs (e.g., feminine ability with masculine

category).

3.2.2 Overview of primary analyses

The data analytic approach was the same as Study 1 except that the twowithin-subjects variables in Study 2 included

stereotype (ability or category) and gender-role (feminine or masculine). Table 5 includes raw means and standard

deviations for stereotype proportions.
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12 MILLER ET AL.

3.2.3 Ability versus category

Participants’ overall stereotype proportion was .49 (SE = .01), which indicates that, on average, students responded

‘only boys/girls’ to approximately half of theoccupation itemsacross bothmeasures. Therewas amain effect for gender,

F (1, 532) = 10.89, p = .001, partial η2 = .02. Pairwise comparisons revealed that boys (M = .52, SE = .01) provided a

higher percentage of stereotyped responses compared to girls (M = .46, SE = .01). There was not a main effect for

grade (p= .522)

Controlling for order, there was a main effect for stereotype, F (1, 532) = 44.93, p < .001, partial η2 = .08. As in

Study 1, students reported a higher percentage of stereotyped responses whenmaking ability (M= .51, SE= .01) than

category (M= .47, SE= .01) decisions; however, analyses revealed a stereotype X grade interaction, F (2, 532)= 6.06,

p = .002, partial η2 = .02. Tests of simple effects examining stereotype within each level of grade indicated that there

was an observed stereotype difference (i.e., ability higher than category) for themiddle (p= .002) and upper (p< .001)

elementary students, but not the early elementary students (p= .117). The stereotype X gender interaction (p= .112)

and 3-way interaction involving stereotype, gender, and grade (p= .177) were not significant.

3.2.4 Feminine versus masculine

Tests ofwithin-subjects effects involving gender rolewere examined to determinewhether children responded differ-

ently to the feminine andmasculine items. There was amain effect for gender role, F (1, 532)= 25.00, p< .001, partial

η2 = .05, indicating that children provided more stereotyped responses to feminine (M = .58, SE = .01) than mascu-

line (M = .40, SE = .01) items. There were also two-way interactions involving gender, F (1, 532) = 42.93, p < .001,

partial η2 = .08, and grade, F (2, 532) = 35.06, p < .001, partial η2 = .12. Tests of simple effects examining gender

within each level of gender role indicated that when responding to masculine (p < .001), but not feminine (p = .705)

items, boys (feminine:M= .58, SE= .02; masculine:M= .46, SE= .01) providedmore stereotyped responses than girls

(feminine:M= .59, SE= .02; masculine:M= .33, SE= .01). Tests of simple effects for grade revealed different develop-

mental patterns for the feminine andmasculine stereotypes (Figure 1). For the feminine stereotypes (averaged across

ability and category), the early elementary students (M = .51, SE = .02) endorsed less stereotyped responses when

compared to the middle (M = .61, SE = .02; p = .002) and upper (M = .64, SE = .02; p < .001) elementary students;

there was not a difference between the middle and upper students (p = .649). For masculine stereotypes (averaged

across ability and category), early elementary students (M = .44, SE = .02) provided more stereotyped responses

than middle (M = .38, SE = .02; p = .032) and upper (M = .36, SE = .02; p = .002) elementary students, and there

also was not a difference between the middle and upper students (p = .826). The 3-way interaction of grade, role,

and stereotype was not significant (p = .639), indicating that patterns were consistent across ability and category

responses.

3.3 Discussion

An examination of correlations and mean differences suggest that children distinguish between their category

and ability beliefs. As expected, the analyses revealed that children endorsed a higher proportion of ability

than category stereotypes (medium effect size); however, this finding was only significant for the two older

age groups. Consistent with Study 1, the results suggested that children in 2nd–5th grade endorsed more rigid

stereotypes when making ability versus category gender comparisons. These findings mirror research within

SEVT demonstrating that children distinguish between unique construct beliefs (e.g., Eccles & Wigfield, 1995,

2020), and that some beliefs (e.g., ability self-concepts) become more differentiated with age (Wan et al.,
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F IGURE 1 Children’s mean stereotype proportions by grade level and gender role.
Note: *indicates a significant difference in stereotype proportions compared to the other grade levels.

2023). The increased pressure on performance and grades in upper elementary school students (Butler, 2005;

Cimpian, 2017) might explain why older children, in particular, think more rigidly about ability than category stereo-

types. As children age, they may shift their focus from who is associated with specific activities to who is good at

specific activities (Miller et al., 2006) due to changes in their educational contexts.

Study 2 also examined whether children’s level of stereotyping depended on the gender role of the items. Over-

all, children endorsedmore gender stereotypes for feminine thanmasculine occupations, which suggests that children

believe that it ismore acceptable forwomen tobegoodat/associatedwith “masculine” occupations than it is formen to

be good at/associated with “feminine” occupations. Further, although boys were more rigid than girls when respond-

ing to masculine items, there were no gender differences for the feminine items; both girls and boys reported that

“only girls” are good at/associated with about 60% of the feminine occupations (Table 3). A striking pattern emerged

for the grade analyses (Figure 1). Consistent with the literature, younger children showed more rigid responses than

older children when responding to the masculine occupations; however, the opposite pattern emerged when the

children were presented with the feminine occupations. These findings suggest that, in contrast to general conclu-

sions in the literature, children’s gendered thinking does not become consistently more flexible with age; the older

children were more rigid than the younger children when deciding if men are good at/associated with feminine

occupations.

The gender role results are consistent with the long-standing finding in the literature documenting that children

find it more acceptable for females thanmales to engage in counter-stereotypical behaviors (Antill et al., 1996; Blake-

more, 2003; Masters et al., 2021; Mulvey & Irvin, 2018), which has been linked to the higher status and desirability

of masculine than feminine items (Canessa-Pollard et al., 2022; Liben & Bigler, 2002; Liben et al., 2001; Mulvey &

Irvin, 2018). When considering females’ participation in masculine occupations, increasing flexibility with age largely

might account for grade differences; however, older children’s increasing awareness of the lower status of femi-

nine occupations and the harsher social sanctions of boys’ cross-gender behaviors might transcend flexible thinking

when making decisions about boys’ participation in feminine occupations. For gender differences, the interaction
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14 MILLER ET AL.

of in-group bias, girls’ higher flexibility, and the higher status of masculine occupations might explain why boys

showed more rigidity than girls for masculine occupations, but not feminine items. Given that masculine occupations

are inherently higher in status and desirability, and lower in stereotypicality than feminine occupations, it is diffi-

cult and perhaps ecologically invalid to create measures that would allow researchers to disentangle these factors

(Liben & Bigler, 2002).

4 STUDY 3

The aimwas to further our understanding of the construct dimension by comparing children’s interest and ability deci-

sions within the STEM domain. Research has shown repeatedly that STEM stereotypes are associated with children’s

engagement and interest in STEM (Master, 2021) and that younger children endorse STEM stereotypes more than

children in middle childhood and adolescence (McGuire et al., 2020). As such, we are expanding our knowledge of

themultidimensional nature of gender stereotypes by examining another construct component (i.e., interest) within a

domain that is highly relevant to gender equity in academic and occupational settings (i.e., STEM). Based on one study

that compared children’s endorsement of interest and ability stereotypes (Master et al., 2021), we expected children

to endorse interest stereotypes more than ability stereotypes. We also expected that, overall, boys would endorse

more stereotypes than girls, and that younger childrenwould endorsemore stereotypes than older children (McGuire

et al., 2020). Given that Study 3 focused only on amasculine domain (i.e., STEM), the gender and grade hypotheses are

consistent with the results of Study 2.

4.1 Method

4.1.1 Participants

The sample included 974 (50% female) elementary school students (43% White; 24.6% Latinx; 3.3% Black/African

American; 2.5% Asian; 1.9% Native American; 13.9% multiracial/multiethnic; 10.5% non-respondents) who were

recruited from four public elementary schools in theSouthwesternU.S. Theproportionof childrenon free and reduced

lunch at the participating schools ranged from 37% to 52%. Children were divided into three grade groups: early

(kindergarten and 1st grade: n= 161); middle (2nd and 3rd grade; n= 344); and upper (4th and 5th grade; n= 469).

4.1.2 Procedure

Study3utilized the sameprocedures as Study2; 61%ofparents provided consent for participation.Datawas collected

in Spring 2018.

4.1.3 Measures

In the present study, children’s stereotype beliefs focused on the STEM domain (i.e., Science, Computers, Engineering

andMath). For ability, gender stereotypeswere assessed by asking children to report onwho they think is good at each

STEM domain (e.g., Who is good at math?). Interest gender stereotypes were assessed by asking children to report on

who they think likes each STEM domain (e.g., Who do you think likes math?). Responses were rated as 0 (only boys), 1

(more boys than girls), 2 (both boys and girls), 3 (more girls than boys), or 4 (only girls). To represent children’s endorsement

of cultural gender stereotypes, scores were based on the proportion of responses that included “only boys” or “more

boys than girls”.
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MILLER ET AL. 15

TABLE 6 Study 3: Intercorrelations by study variables disaggregated by gender and grade.

K/1st 2nd/3rd 4th/5th

Variable 1 2 1 2 1 2

1. Ability _ .40** _ .70** _ .50**

2. Category .54** _ .60** _ .64** _

Note: The results for the female sample are shown above the diagonal. The results for the male sample are shown below the

diagonal.

**p< .01.

TABLE 7 Study 3: Stereotype proportions by gender and grade.

Variables Means (SD) Means (SD)

Boys Girls K-1st grade 2nd–3rd grade 4th–5th grade

Gender ability

stereotype

0.35 (.29) 0.22 (.23) 0.41 (.26) 0.31 (.29) 0.22 (.25)

Gender interest

stereotype

0.37 (.29) 0.25 (.23) 0.43 (.25) 0.33 (.29) 0.25 (.25)

4.2 Results

4.2.1 Preliminary analyses

We first conducted a mixed-design ANOVA (with gender and grade) to assess whether counterbalancing order

affected stereotype proportions. All interaction effects involving order were not significant: stereotype X order

(p = .269), grade X order (p = .054), gender X order (p = .307), and grade X gender X order (p = .714). Thus, order

was not included as a covariate.

The correlations between interest and ability ranged from .40 to .70 (see Table 6). Like Studies 1 and 2, the correla-

tions show that children show moderate to strong consistency in their gender stereotype decisions across different

constructs. At the same time, the strength of the correlations suggests a moderate level of discriminant validity

between interest and ability.

4.2.2 Overview of primary analyses

The analytic approach was the same as Studies 1 and 2 except that Study 3 included one within-subjects

variable: stereotype (interest or ability). Table 7 includes raw means and standard deviations for stereotype

proportions.

4.2.3 Primary analyses

Participants’ overall stereotype proportion was .32 (SE = .01), which indicates that, on average, students responded

“only boys” or “more boys than girls” to less than half of the STEM items across both measures. It is noteworthy that

students’ responses varied across the four STEM domains. For interest, the percentage of students who chose either

 14679507, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/sode.12725, W

iley O
nline L

ibrary on [23/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



16 MILLER ET AL.

“only boys” or “more boys than girls” was: science (21.5), computers (31.0), math (22.1) and engineering (49.1). For

ability, the percentages were: science (19.9), computers (27.5), math (18.4) and engineering (47.5).

Themixed-design ANOVA revealed amain effect for gender, F (1, 968)= 73.28, p< .001, partial η2 = .07, indicating

that boys (M = .39, SE = .01) provided more stereotyped responses compared to girls (M = .26, SE = .01). There

also was a main effect for grade, F (2, 968) = 38.28, p < .001, partial η2 = .07, indicating early elementary students

(M = .41, SE = .02) reported a higher proportion of stereotyped responses compared to both middle (M = .32,

SE = .01; p < .001) and late elementary (M = .24, SE = .01; p < .001) students; the difference between middle and

late students also was significant (p< .001). Thewithin-subjects effect for stereotype was significant, F (1, 968)= 9.17,

p = .003, partial η2 = .009, which revealed that, overall, children were more likely to choose “only boys” or “more

boys than girls” when making interest (M = .34, SE = .01) than ability (M = .31, SE = .01) decisions. The stereotype X

grade (p = .594), stereotype X gender (p = .323), and stereotype X grade X gender (p = .736) interactions were not

significant.

4.3 Discussion

As expected, analyses revealed construct differences such that children endorsed a higher percentage of interest

stereotypes compared toability stereotypes.Although theeffect sizewas small, these results provide further evidence

that children make distinctions between constructs when thinking about gender stereotypes. In this case, children,

across gender and age categories, were more likely to indicate that girls are good at STEM subjects than like STEM

subjects. Both girls and boys generally are expected to show competence in school and meet academic standards, yet

they do not have the same pressure to “like” all subjects. Thus, childrenmight bemore likely to believe that even if girls

are required to be “good at” STEM, they do not necessarily have to “like” STEM.

The gender and grade hypotheses also were confirmed. Consistent with Study 2 and the STEM literature (Master

et al., 2021; McGuire et al., 2020), boys and younger children endorsed more masculine stereotypes than girls and

older children. Because our primary interest was comparing stereotype endorsement for ability and interest STEM

stereotypes, we calculated the proportion of “only boys” responses instead of also examining “only girls” and “both

girls and boys” responses. In this case, we have limited data to interpret patterns of ingroup bias. A recent study

that compared equitable, male-bias, and female-bias endorsement for STEM ability found that, in contrast to males,

females inmiddle childhood did not continue to show the in-group bias that was apparent in early childhood (McGuire

et al., 2020). It would be interesting for future research to investigate whether gender and developmental patterns of

ingroup bias differ for unique stereotype constructs.

5 GENERAL DISCUSSION

The present research advances our understanding of children’s gender stereotype beliefs in several ways. Across

three studies relevant to children’s academic and career beliefs, we moved beyond a broad understanding of gender

stereotype development to examine whether elementary school children’s endorsement of stereotypes varied by

construct and gender role. In Studies 1 and 2, we found that older elementary children were more likely to endorse

ability than category stereotypes. In Study 3, the results indicated that, across gender and age, children endorsed

STEM interest stereotypes more than STEM ability stereotypes. In Study 2, findings also revealed developmental dif-

ferences in how children think about masculine versus feminine stereotypes. For masculine stereotypes, our findings

confirmed existing conclusions in the literature by documenting that children’s stereotyped thinking becomes more

flexible with age; however, for feminine stereotypes, the reverse pattern was found such that older children showed

more stereotyped thinking than younger children.
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MILLER ET AL. 17

5.1 Stereotype construct differences

Overall, the findings from the present research suggest that there are construct distinctions in how children think

about gender stereotypes. This study is the first to examine children’s developing beliefs for category stereotypes

and to compare children’s beliefs for ability and category stereotypes. Findings revealed that older children (2nd–5th

grade) were more flexible when making category than ability decisions and, consistent with the findings fromMaster

et al. (2021), children across all grade groups, endorsed more interest than ability stereotypes. These results suggest

that even when children believe that all children can be associated with a stereotyped activity, they still might hold

gender stereotyped views regarding who likes andwho is good at that activity.

Children’s conceptions of fairnessmight explainwhy they aremore flexible considering category versus ability gen-

der stereotypes. Research has found that even when children are aware of gender stereotypes, they tend to believe

that it is morally wrong to exclude a child from an activity due to their gender (e.g., Killen & Stangor, 2001). Thus, chil-

drenmay link category stereotypeswith exclusion decisions (e.g., who is or is not allowed to participate in this activity).

To illustrate, childrenmay think that girls should not be excluded from pursuing a career in math (e.g., math is for both

girls and boys), but still endorse the belief that boys are better at math when compared to girls. Consistent with this

idea, a recent study asked highschoolers to make decisions about a hypothetical robotics project and found that par-

ticipants were less likely to make male-bias choices when choosing who they would pick to join their group compared

to choosing who they think is good at “building robots” (Joy et al., 2023). It will be important for future research to

examine whether children’s conception of category stereotypes overlaps with their beliefs about who should engage

in or be included in specific activities.

It is noteworthy that kindergarten and first grade children did not make a distinction between category and ability

stereotypes. Cognitive changes in children’s ability conceptions may underlie these age differences. Research indi-

cates that starting around age 7, children become more interested in ability comparisons (Dweck, 2002), report that

ability ismore likely tobe stable (e.g., Spinath&Steinmayr, 2008) and recognizedomaindifferences in ability (e.g.,math

versus reading skill; Wigfield et al., 1997). Further, children younger than 7 tend to indicate that effort is likely to pre-

dict performance (Heyman et al., 2003;Muenks&Miele, 2017). Taken together, early elementary childrenmay not yet

distinguish between a child being associated with an activity and being good at an activity. It is important to note that

these age differences may be due to changes in children’s contexts (e.g., increased pressure on school achievement)

rather than deficits in younger children’s cognitions (Butler, 2005; Cimpian, 2017).

The findings from Study 3 support the view that elementary children endorse STEM interest stereotypes more

strongly than STEM ability stereotypes (Master et al., 2021). This finding suggests that even if children believe that

both girls and boys are good at a STEM subject, they may still think that boys like that subject more than girls. Chil-

dren might be more comfortable endorsing interest stereotypes compared to ability stereotypes because interest

statements are less evaluative and less linked to school success. The belief that boys likemath more than girls is less

disparaging than thebelief that boys are better than girls atmath. Further, interest stereotypesmight beoneof the first

gender stereotypes that children are exposed to because activity/toy stereotypes have been shown to emerge before

trait stereotypes (e.g., Miller et al., 2006; boys like trucks versus boys are good at math). Thus, for elementary school

students, interest stereotypes might bemore consolidated and engrained when compared to ability stereotypes. Fur-

ther, research has shown that interest gender stereotypes predict children’s interest and motivation in STEM more

than ability gender stereotypes (Master et al., 2021). Interest gender stereotypes might be especially salient for ele-

mentary school childrenandhavea strong influenceon theirmotivation toengage inSTEMactivities. At the same time,

ability stereotypes are related to important STEM outcomes as demonstrated in a recent study that found endorsing

a science ability stereotype was positively related to selecting a boy for help with a science question (McGuire et al.,

2022). Thus, future research should investigate if distinct stereotype constructs uniquely and jointly predict STEM

outcomes.

 14679507, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/sode.12725, W

iley O
nline L

ibrary on [23/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



18 MILLER ET AL.

5.2 Gender role (Feminine versus masculine stereotypes)

The gender development literature includes decades of evidence documenting that children’s gender stereotype atti-

tudes become more flexible with age (e.g., Leaper, 2015; Ruble et al., 2006). However, the present research shows

that these developmental distinctions depend on whether children are considering feminine or masculine stereo-

types. Consistent with recent research (Canessa-Pollard et al., 2022), older children showed more flexibility than

younger childrenwhenaskedaboutmasculineoccupations, but the reversepatternemerged for feminineoccupations.

These findings illustrate the importance of considering the dimension of gender role when examining and drawing

conclusions about gender stereotype development.

As mentioned earlier, older elementary school children’s increasing awareness of status differences might explain

why they become more rigid when considering who is linked with or good at feminine occupations. During middle

childhood, children begin to recognize that men have higher status and power than women (Liben et al., 2001; Neff

et al., 2007), and that boys are more likely than girls to be excluded for engaging in gender nonconforming activities

(Mulvey&Killen, 2015). Thus, older children appear to recognize that females increase their status byengaging inmas-

culine activities, but males decrease their status by engaging in feminine activities (Mulvey & Irvin, 2018). Children’s

exposure to the inequitable status of gender roles likely is exemplified further by the widespread outreach programs

encouraging females to participate in male-dominated fields (e.g., STEM) and the absence of programs encouraging

males to participate in female-dominated fields (e.g., early childhood education). Thus, there is a need for interven-

tions to focus on increasing the status of feminine occupationswhile also fostering acceptance ofmaleswho engage in

gender nonconforming activities.

5.3 Gender differences

Overall, when asked about gender stereotyped occupations or STEM in Studies 2 and 3, boys showed higher stereo-

type endorsement than girls. These results are consistent with general conclusions that girls tend to be more flexible

than boyswhen thinking about and applying gender stereotypes (e.g., Canessa-Pollard et al., 2022;Wood et al., 2021).

Although in Study 1 girls also endorsed fewer items than boys when asked about neutral activities and skills, these

differences were not significant. The null gender findings when asked about neutral items suggest that boys’ higher

rigidity than girls may be specific to gender stereotypes rather than a generalized tendency to respond in an inflexi-

ble manner. It is noteworthy that gender differences also did not emerge when children were asked about feminine

occupations. It seems that both girls and boys similarly recognize the costs associatedwithmales engaging in feminine

activities (Masters et al., 2021). It also is possible that girls’ higher flexibility compared to boys is overshadowed by an

ingroupbiaswhen it comes to thinking about feminineoccupationsor activities (Kurtz-Costes et al., 2014). Specifically,

girlsmight feel protective of the occupations that are associatedwith their gender group and feel that it is in their best

interest to exclude boys from these settings.

5.4 Limitations and future directions

The present studies advance our understanding of the multidimensional nature of gender stereotype beliefs and

offer exciting avenues for future research. There are several limitations, however, that need to be considered when

interpreting the results. First, the effect sizes for the stereotype analyses were small to medium; although children

appeared to make distinctions based on stereotype construct, the mean differences were generally small. It is

possible that the rating scales used in the measures did not allow for larger differences to emerge. Future research

should consider using varied measurement tools to assess construct differences to determine whether findings are
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MILLER ET AL. 19

dependent on methodology. Second, this research employed a within-subjects design, which showed some order

effects in Studies 1 and 2. Although within-subject designs have several benefits (e.g., comparing participants to

themselves), our research supports existing conclusions that the order of questions can affect findings (Oldendick,

2008). It would be beneficial for future studies to analyze within-subject and between-subject data simultaneously

to disentangle and explain order effects in stereotype research. A third limitation of this study is that data were

summarized across items to index children’s overall stereotyping. Yet, as shown in Study 3, children show stronger

stereotyped beliefs for some items more than others (i.e., engineering and computers were more stereotyped than

other STEMdomains). These findings are consistentwith a recent study that found children endorsed stronger gender

ability stereotypes for engineering and technology than science and mathematics (McGuire et al., 2022). Thus, it

would be valuable to analyze data by items to identify the activities and occupations thatmight requiremore targeted

interventions (McGuire et al., 2022). Relatedly, given young children’s limited knowledge of the engineering field

(Ozogul et al., 2017), it is important to be cautious about interpreting their beliefs in this domain. To address this issue

for future research, we developed a new measure for elementary students that asks about developmentally relevant

“engineering-related activities and skills” (Wheeler et al., 2022).

We look forward to future research that not only addresses the limitations of the present research, but extends

the multidimensional framework of gender stereotypes in new directions. In particular, it is essential to extend this

research by implementing longitudinal or experimental designs to examine whether specific constructs predict or

influence different types of behaviors like expectancy and task-value beliefs in SEVT (e.g., Guo et al., 2015). For

instance, it is important to investigate whether distinct stereotype constructs differentially impact academic and

career outcomes, and whether these patterns change across the lifespan. It also would be valuable to include addi-

tional constructs (such as attainment value in SEVT; Eccles and Wigfield, 2020) and domains (verbal versus STEM

stereotypes; Skinner et al., 2021) todeterminewhether findings vary for thesedimensions. Finally, it is critical to exam-

ine race differences in future studies as gender stereotyped attitudes have been shown to vary across racial groups

(e.g., Skinner et al., 2021).

6 CONCLUSIONS

Across three studies, the current research provided evidence that elementary school children consider constructs

and gender role when making stereotyped decisions. Older children endorsed ability stereotypes more strongly than

category stereotypes and, across all age groups, children endorsed interest stereotypes more strongly than ability

stereotypes. Findings also revealed that whereas children show more flexible beliefs with age when presented with

masculine items, the reverse pattern emerged for feminine items. The present research illustrates the benefits of

employing a multidimensional framework to gain a more nuanced understanding of how children make sense of their

increasing knowledge of gender stereotypes. Future research that implements longitudinal, multi-method, and exper-

imental designs has the potential to offer valuable insights on the influence of construct-specific stereotype beliefs

across development.
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