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Abstract
This longitudinal study explores three research questions. First, what is the prev-
alence of math and science gender stereotypes among high school students, their 
parents, and teachers? Second, are parents’ and teachers’ gender stereotypes related 
to adolescents’ stereotypes? And third, are adolescents’ gender stereotypes associ-
ated with their math and science identity and outcomes? We used a nationally repre-
sentative U.S. sample (N = 22,190, 50% girls, 53% White, 22% Latinx, 13% Black) 
of adolescents surveyed at 9th and 11th grade, their parents, and teachers. Adoles-
cents’ transcripts were also collected at the end of high school. Adolescent gender 
stereotypes became significantly more traditional from 9 to 11th grade. Parents were 
three times more likely to believe that males are better at math/science (compared 
to believing females are better), and we found significant positive relations between 
parents’ and adolescents’ stereotypes. Finally, adolescents’ math/science gender 
stereotypes were significantly related to their math/science identity, which in turn 
was related to their STEM outcomes over the course of high school. Our findings 
give insight to the development of academic gender stereotypes in adolescence, their 
potential precursors, and their relations to academic outcomes.

Keywords STEM · Gender stereotypes · Stereotype development · Parent 
stereotypes · Identity · Math · Science

1 Introduction

Women are underrepresented in many STEM fields (NSF 2017), and girls frequently 
report lower competence beliefs in math and science when compared to boys 
(Eccles and Wang 2016). Researchers and policy makers frequently pinpoint gender 
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stereotypes as one of the primary explanations for gender gaps in STEM fields (e.g., 
Régner et al. 2014). Endorsing the gender ability stereotype that boys and men are 
better at math and science may shape students’ subsequent STEM outcomes, such 
as enrollment in advanced courses, because of the stereotype’s impact on their math 
and science identity (Cheryan et al. 2015). However, prior research has not yet lon-
gitudinally examined the changes in adolescents’ math and science gender ability 
stereotypes, their subsequent correlates, and their predictors.

Using the High School Longitudinal Study (HSLS) dataset, we examined U.S. 
adolescent explicit gender ability stereotypes about math and science in 9th and 
11th grade. HSLS is a nationally representative dataset of over 23,000 adoles-
cents and includes information from adolescents, parents, teachers, and students’ 
school records (NCES 2019). Using these rich multi-informant longitudinal data, 
we addressed three primary goals. Our first goal was to examine the prevalence of 
math and science gender stereotypes among adolescents, their parents, and their 
math and science teachers, as well as changes over time in adolescents’ stereotypes. 
Our second goal was to investigate the extent to which parents’ and teachers’ stereo-
types were associated with adolescents’ stereotypes. Our third goal was to test the 
extent to which adolescents’ math and science identities are potential mechanisms 
by which gender stereotypes might predict their STEM coursework and career goals.

1.1  Balanced identity theory and expectancy‑value theory

Balanced identity theory helps researchers understand how stereotypes and identi-
ties may lead individuals to approach some domains while avoiding others (Green-
wald et al. 2002). According to this theory, people seek a congruence between their 
stereotypes about a domain (such as math), their own identity, and the domains they 
seek out or belong to. Thus, if a girl stereotypes math and science as something 
males are better at, balanced identity theory predicts that she will disidentify with 
math and science domains and avoid advanced courses and careers in those domains 
(e.g., Greenwald et al. 2002; Cheryan et al. 2017).

Prior studies have explored implicit gender stereotypes in relation to individu-
als’ math identities (e.g., Cvencek et al. 2011) and have explored STEM identity’s 
positive relation to outcomes such as persistence and career goals (e.g., Chemers 
et al. 2011). However, few studies have investigated explicit gender ability stereo-
types among adolescents in relation to their math and science identities, and in turn, 
outcomes such as advanced coursework. Explicit stereotypes are conscious stereo-
typed beliefs that a person holds (e.g., believing that men are better at math than 
women). Conversely, implicit stereotypes are automatic and often unconscious asso-
ciations that people quickly make (e.g., more quickly matching a picture of math 
equations to a man when compared to a woman). It is valuable to explore the rela-
tion between explicit stereotypes and identity because they are conceptually differ-
ent than implicit stereotypes and may relate to different outcomes (e.g., Passolunghi 
et al. 2014; Smyth and Nosek 2015).

Another complementary theory which has frequently been used to explore social 
factors related to gender differences in science and math is situated expectancy-value 
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theory (Eccles and Wigfield 2020). According to this theory, identifying with a 
domain (e.g., seeing oneself as a math person) is an important contributor to indi-
viduals’ academic and career outcomes (Eccles 2009). These self-perceived social 
identities are influenced by individuals own beliefs (e.g., an adolescents’ gender ste-
reotypes) as well as their socializers’ beliefs (e.g., parent’s gender stereotypes). Two 
central socializers of adolescents’ academic-related beliefs, including gender stereo-
types, are their parents and teachers (Eccles 2009). Thus, parent and teacher gender 
stereotypes should predict adolescents’ gender stereotypes, and in turn, predict their 
science and math identities.

1.2  The prevalence and changes in adolescents’ math and science gender 
stereotypes

Existing research on the development of youth’s gender stereotypes has relied on 
cross-sectional data to describe age differences. The prevalent pattern of age dif-
ferences in individuals’ math and science gender stereotypes is one where younger 
children tend to favor their own gender. However, during adolescence egalitarian 
and then traditional gender stereotypes favoring males are more prevalent. In math, 
research suggests that 3rd–8th grade children in the U.S. and Europe on average 
either view their own gender as better at math during this period (Kurtz-Costes 
et al. 2014, 2008; Plante et al. 2013; Passolunghi et al. 2014) or hold more gender 
egalitarian beliefs in early adolescence (Kurtz-Costes et al. 2014; Passolunghi et al. 
2014). Traditional gender stereotype beliefs that males are better than females at 
math have been found among U.S. middle school students (Hargreaves et al. 2008) 
and German high school and university students (Steffens and Jelenec 2011). Simi-
lar patterns have emerged in science. One large meta-analysis covering five decades 
of draw-a-scientist studies in the U.S. from grades kindergarten through high school 
found that traditional stereotypes were more prevalent in studies conducted among 
older children and adolescents compared to studies conducted among younger chil-
dren (Miller et al. 2018). However, one recent study about STEM gender stereotypes 
among families at informal science centers in the U.S. and U.K. found adolescents 
were more egalitarian than children (McGuire et al. 2020).

To date, no study to our knowledge has longitudinally investigated the prevalence 
and outcomes of math and science gender stereotypes among high school students. 
Adolescence, particularly the high school period, is an important developmental 
period for individuals’ math/science stereotypes and identity for multiple reasons. 
First, adolescence is a period of intense identity development, when individu-
als explore their identities (Erikson 1968). Adolescents use cues from society and 
important people in their lives, like parents and teachers, to help them decide who 
they are and what they should pursue (Lauermann et al. 2017). Second, stereotypes 
may contribute to these identities particularly during adolescence, because adoles-
cents have the cognitive skills needed to relate stereotypes to themselves and their 
identities (Cross and Cross 2008; Marcia 1994; Patterson and Bigler 2018; Umaña‐
Taylor et  al. 2014). Adolescents are also more likely to be aware of stereotypes 
about science (and potentially math) when compared to younger children (Steinke 
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et al. 2007). Finally, high school is a time when STEM beliefs change and students 
have more consequential STEM related choices (e.g., course enrollment; Hsieh et al. 
2019; Jacobs et al. 2002; National Science Board 2018).

This combination of identity development, heightened awareness of stereotypes, 
and the cognitive ability to match stereotypes to the self may result in increases in 
academic gender stereotypes and a greater impact of these stereotypes on identity 
development. Increases in traditional stereotype endorsement during adolescence 
may help explain why adults tend to have higher traditional academic gender stereo-
types when compared to children (e.g., Bleeker and Jacobs 2004). Additionally, the 
freedom to choose advanced coursework may result in stereotypes having an impact 
on adolescents’ academic outcomes.

The majority of the cross-sectional studies about math and science gender ste-
reotypes are smaller scale studies with fewer than 200 participants that were col-
lected using convenience samples. We sought to extend prior research by investigat-
ing gender stereotypes longitudinally in a large, nationally representative sample. 
We expected that adolescents’ gender stereotypes would become significantly more 
traditional from 9 to 11th grade (i.e., towards stereotyping males as better at math 
and science).

1.3  Parents and teachers as contributors to adolescent gender stereotypes

Expectancy-value theory predicts that adolescents’ gender stereotypes and other 
academic beliefs are shaped by parents’ and teachers’ gender stereotypes (Eccles 
2015). Specially, parents’ and teachers’ gender stereotypes shape adolescents’ 
beliefs through the messages adults give and the extent to which adults support ado-
lescents in these domains. The research on age differences reviewed in the prior sec-
tion and research on parents (e.g., Bleeker and Jacobs 2004) suggests that adults 
tend to hold traditional gender stereotyped beliefs in math and science. However, 
some research suggests that parents’ endorsement of traditional gender roles differs 
depending on race and class. For example, one study found that Black mothers in 
the U.S. believed girls and boys are equally good at math and science (Rouland et al. 
2013). Regarding teachers, one study among Swiss middle school teachers found 
that teachers were significantly more likely to stereotype math as a male domain 
(defined broadly) as opposed to a female domain (Keller 2001). Another study 
among German teachers asked them to evaluate the math performance of a girl and 
boy in a vignette and found that teachers evaluated the performance of the girl more 
poorly (Holder and Kessels 2017). Given past findings, we expected that parents and 
teachers would be significantly more likely to believe males are better than females 
at math and science.

Several studies have investigated the relations between adult and child stereo-
types, either via measuring children’s perception of adult stereotypes or by directly 
measuring adults’ stereotypes, with conflicting results (Kurtz-Costes et  al. 2014, 
2008; Galdi et al. 2017). Two studies among U.S. grade school students found that 
when children perceive adults (defined as “most grownups”) have more traditional 
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gender stereotypes, they tend to hold the corresponding belief that girls are less 
capable than boys in math and science (Kurtz-Costes et al. 2014, 2008).

However, studies on parents specifically have mixed findings. One of the few 
studies that directly measured parent and child academic stereotypes found par-
ents’ report of their gender stereotypes were not associated with their child’s gender 
stereotypes (Galdi et  al. 2017). The non-significant finding may in part be due to 
combining language and math gender stereotypes into one measure. Conversely, one 
meta-analysis of parent and child gender-related beliefs (broadly defined) found a 
significant positive relation between parent and child beliefs about gender (Tenen-
baum and Leaper 2002). Additionally, one large longitudinal study (Bleeker and 
Jacobs 2004) found that mothers’ math and science gender stereotype endorsement 
when their child was in 6th or 7th grade was related to mothers’ perceptions of their 
child’s ability in 6th or 7th grade, and that these perceptions were in turn related to 
children’s math and science self-efficacy two years after high school. Although this 
study did not investigate children’s own gender stereotypes, it is possible that chil-
dren internalized their mothers’ views, affecting their self-efficacy. Based on these 
studies, we expected parents’ gender stereotypes to be significantly positively related 
to adolescents’ gender stereotypes at both 9th and 11th grade.

Even less research exists on the relations between teachers’ beliefs and student 
indicators. One correlational study among Swiss middle school students found that 
teachers’ stereotyping of math as a male domain (broadly defined) was significantly 
related to their students’ stereotyping of math as a male domain (Keller 2001). 
Additionally, one study found that elementary school teachers’ gender stereotypes 
are related to their likelihood of recommending male versus female students for a 
math/science focused secondary school (Nürnberger et  al. 2016), indicating that 
teacher gender stereotypes can affect their behavior towards students. Additionally, 
developmental theories (e.g., situated expectancy-value theory) posit that teachers 
are important academic socializers for students (Gunderson et al. 2012). They may 
impact their students via direct statements about ability and interests, by differen-
tial treatment, or by demonstrating their own math anxieties (Gunderson et al. 2012; 
Leaper 2015). Teachers may be especially impactful regarding stereotypes about the 
subject domain that they teach (Leaper 2015; Leaper and Brown 2008). It is thus 
plausible that teacher stereotypes regarding which gender is better at math may sig-
nificantly relate to adolescent stereotypes.

1.4  Adolescents’ gender stereotypes and their identity, coursework, and goals

Several studies have investigated whether adolescent gender stereotypes about math 
and science are related to their subsequent outcomes. Findings in math suggest that 
students’ traditional math gender stereotypes were significantly related to math GPA 
and self-efficacy in middle school (Casad et al. 2017), math self-concepts and moti-
vational beliefs in grade school and middle school (Passolunghi et al. 2014; Plante 
et al. 2013), and self-reported math grades in high school (Chatard et al. 2007). In all 
cases, traditional gender stereotypes in math was associated with negative outcomes 
for girls and positive outcomes for boys. Moreover, children’s math expectancy and 
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value beliefs mediated the relation between gender stereotypes and academic out-
comes, such as grades and career intentions, even after controlling for prior grades 
(Plante et al. 2013). There is less research regarding the correlates of students’ sci-
ence gender stereotypes, such processes in high school, and the relations between 
gender stereotypes students’ identities. One study found that traditional gender stere-
otypes about science positively related to 4th to 8th grade boys’ competence beliefs 
but were unrelated for girls (Kurtz-Costes et al. 2008).

Based on balanced identity theory (Greenwald et  al. 2002; Tobin et  al. 2010), 
those who feel they do not match the stereotypes of a group may feel less like a 
member of that group (e.g., not view themselves as a science person). This dis-
cordance may decrease their identity with that domain, which in turn may lead to 
avoiding STEM courses and careers (Cheryan et al. 2015). Thus, math and science 
identity may be an important mediator between stereotypes and math/science out-
comes such as taking advanced courses. Boys who view math or science as a male 
domain may identify more with math or science and take more advanced courses 
in it. Meanwhile, girls who view these domains as masculine may be less likely to 
take advanced courses. Indeed, prior studies have found STEM identity mediates 
relations between implicit gender stereotypes and STEM career goals among under-
graduates (e.g., Cundiff et al. 2013; Starr 2018). Other studies have found signifi-
cant positive relations between STEM identity and outcomes such as persistence in 
advanced coursework (Aschbacher et  al. 2010; Carlone and Johnson 2007; Chang 
et al. 2014; Chemers et al. 2011). We expected to find similar patterns in the present 
study. Additionally, based on this prior research, we expected gender to moderate 
the relation between gender stereotypes and math and science identity.

1.5  Present study

In a nationally-representative, longitudinal sample of high school students, their par-
ents, and their teachers, we investigated the prevalence of math and science gender 
stereotypes among high school students, their parents, and teachers, and changes in 
gender stereotypes among adolescents from 9 to 11th grade. Additionally, we inves-
tigated the relation between (1) adolescents’ gender stereotyped beliefs about math 
and science and their parents’ and teachers’ gender stereotyped beliefs, (2) adoles-
cents’ gender stereotyped beliefs and their math and science identity, and (3) science 
identity and outcomes such as number of math and science courses taken throughout 
high school. Based on prior literature, we hypothesized that:

1. Significantly more adolescents, parents, and teachers would endorse the belief 
that males are better in math and science when compared to endorsing the belief 
that females are better than males. Additionally, we hypothesized that both boys 
and girls would become significantly more biased towards the traditional gender 
stereotype that males are better in math and science from 9 to 11th grade.

2. Parent and teacher gender stereotyped beliefs would be positively related to ado-
lescent gender stereotyped beliefs.
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3. Adolescent gender stereotyped beliefs about math and science would be signifi-
cantly related to their identity in the same domain. However, this relation would 
be moderated based on gender. Believing males are better at math and science 
would be associated with a stronger math/science identity among boys, but a 
weaker math and science identity among girls.

4. Finally, we hypothesized that stereotypes would have an indirect effect via math 
and science identity on outcomes such as number of courses in math and science 
taken throughout high school, the most advanced math and science course taken, 
and future STEM career goals.

2  Method

2.1  Participants

Data were drawn from the High School Longitudinal Study (HSLS) dataset. Use of 
the data was approved by the University of California, Irvine Institutional Review 
Board under the project name “Family Support of Math and Science: Examining an 
Untapped Source of Resilience for Diverse  High School Students” (protocol HS# 
2018-4349). HSLS is a nationally representative longitudinal study of over 23,000 
adolescents from 944 schools in the United States. High School Students Data 
were collected by the National Center for Education Statistics (NCES; see https ://
nces.ed.gov/surve ys/hsls0 9/). A stratified random sample design was used to deter-
mine eligible schools and students, resulting in a nationally representative sample 
(see NCES survey documentation for more detail, NCES 2019). Adolescents were 
excluded from our sample if they (a) did not report their gender (n = 50) or (b) did 
not have data from any of the following socializers: their parent, math teacher, 
and science teacher (n = 2970). Overall, less than 1% (.88%) of participants were 
dropped because they either were missing data for one of these two reasons.

The analytic sample included 22,190 adolescents. Of these adolescents, 50% 
identified as a boy and 50% as a girl. About half of participants identified as White 
(52.9%), and almost a quarter of the sample (22.2%) identified as Latinx or His-
panic. Furthermore, 12.8% of the sample identified as Black and 3.4% as Asian. 
Finally, 7.6% identified as multiracial, and 1.2% of people in the sample identified 
as another race/ethnicity (e.g., American Indian). Additionally, 62.9% of the sample 
were potential first-generation college students as neither parent graduated from a 
4-year college.

Of the adolescents included, 72.1% (n = 16,000) had math teacher survey data 
and 62.3% (n = 13,830) had science teacher survey data. Additionally, 76.6% 
(n = 16,990) of adolescents had parent surveys that were filled out. In the paragraphs 
below, we report valid percentages (i.e., include only participants’ who had a parent 
survey filled out). Majority of the parent surveys were completed by the adolescents’ 
mother or stepmother (75.6%). Fathers or stepfathers comprised 21% of caregivers 
who completed the parent survey, and 3.4% of surveys were completed by a car-
egiver with another relationship to the adolescent (e.g., grandmother). The highest 
education attained for either parental figure was less than high school for 8.2% of the 

https://nces.ed.gov/surveys/hsls09/
https://nces.ed.gov/surveys/hsls09/
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sample, high school or GED for 38.6%, and associate degree for 16.1%. Addition-
ally, 22% of adolescents had at least one parental figure with a bachelor’s degree and 
15.1% of adolescents had a parental figure with an advanced degree (e.g., M.D.). 
In terms of household income, 50.1% of the sample had a total household income 
of $55,000 or below. An additional 24.7% of families in the sample had an income 
between $55,000 and $95,000. Finally, 25.2% of the families had a household 
income of over $95,000.

2.2  Procedures and measures

Data for this study were collected by NCES starting in 2009 when adolescents were 
in 9th grade, with a follow-up in 2012 when most adolescents were in 11th grade. 
Additionally, high school transcript data were collected in 2013. The student sur-
vey took students about 90 min. Approximately 98% of students were surveyed in 
school, and 2% outside of school. When adolescents were in 9th grade, parents and 
teachers took the survey in their own time and were given the option to either have 
web-based self-administration or computerized interviewer-administration. The 
measures used in this study are described below.

2.2.1  Adolescents’, parents’, and teachers’ math and science gender stereotypes

Adolescents, parents, and teachers were each asked the same question to separately 
assess math and science stereotypes (Eccles et  al. 1990): “In general, how would 
you compare males and females in each of the following subjects? [Math][Science]” 
(1 = females are much better, 2 = females are somewhat better, 3 = females and 
males are the same, 4 = males are somewhat better, and 5 = males are much bet-
ter). This single item has been used to measure math gender stereotypes relation 
to motivational beliefs in other studies (e.g., Eccles et al. 1990; Kurtz-Costes et al. 
2008, 2014) and is a core item for other scales measuring academic gender stereo-
type measurement (e.g., Bleeker and Jacobs 2004; Passolunghi et al. 2014). Theo-
retically, the item is useful in that it allows individuals to endorse the non-traditional 
stereotype that females are better or that males and females are equal, in addition to 
traditional stereotype endorsement. Adolescents were asked at 9th and 11th grade. 
Parents were asked when their child was in 9th grade. Math and science teachers 
were asked when the adolescent was in 9th grade. Adolescents’ math teachers’ data 
were used for the math model, whereas adolescents’ science teachers’ data were 
used for the science model.

2.2.2  Adolescents’ math and science identity

Adolescents were asked two questions for math and science identity (Shanahan 
2009): “You see yourself as a [math] [science] person” and “Others see you as a 
[math] [science] person” (1 = strongly disagree to 4 = strongly agree). These scales 
evidenced excellent internal reliability (9th grade: math α = .84, science α = .84; 
11th grade: math α = .88, science α = .89).
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2.2.3  Adolescents’ math and science courses

Data were obtained from student transcripts during the year following high school 
graduation regarding (a) the number of math and science courses the adolescent had 
taken during high school and (b) the highest level of math or science the adolescent 
had achieved. The latter was coded by NCES (see coding documentation for more 
detail; NCES 2019) based on difficulty of the final math course the adolescent had 
taken in high school, with 1 = Basic Math to 13 = AP/IB Calculus. For science, this 
was coded similarly, with 1 = General Science to 5 = AP/IB Science. If the adoles-
cent had not taken a math or science course throughout high school, this variable 
was coded as “0” (1% of the sample had not taken a math course in high school, and 
2% had not taken a science course).

2.2.4  Adolescents’ STEM career goals

Adolescents were asked in 11th grade: “As things stand now, what is the job or 
occupation that you expect or plan to have at age 30?” Answers were coded dichoto-
mously for STEM content (0 = no STEM content, 1 = STEM content) by NCES based 
on O*NET occupational categories.

2.2.5  Background and control variables

Adolescents were asked to report their gender, ethnic/racial background, and 8th 
grade math grade (A to below D). Additionally, in 9th grade adolescents were 
given a math assessment for the present study, which was standardized by NCES 
and included as a control variable along with their 8th grade math grade. The 
math assessment was designed to assess adolescent algebraic reasoning in content 
domains (e.g., nonlinear equations) and algebraic processes (e.g., solving algebraic 
problems). Parents reported their education level, occupation (which was coded by 
NCES for prestige), and income. These data along with location were used by NCES 
to create a socioeconomic status variable that was used as a control variable. More 
detail about background and control variables (including the math assessment and 
socioeconomic status variable) can be found on the NCES website in their base year 
data file documentation (NCES 2019).

2.3  Data analytic plan

2.3.1  Sample weights and descriptive statistics

Analyses in this study were adjusted to be representative of the study population by 
using analytic weights, clusters, and strata. These account for nonresponse rates in 
the nationally representative sampling process, including data collection at multi-
ple time points and with multiple reporters. T-tests were used to investigate gender 
differences in gender stereotypes and other variables. We compared boys and girls 
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in their math and science gender stereotypes, math/science identity, math/science 
coursework, and STEM career goals. We also compared 8th grade math grade and 
standardized math test scores (both used as control variables) to determine whether 
there were performance differences between boys and girls in our sample. Addi-
tionally, we investigated potential gender stereotype differences among parents and 
teachers of boys and girls. Finally, correlations were run between all major variables 
for math and science.

2.3.2  Prevalence and changes in stereotypes (Hypotheses 1)

One sample t-tests were used to test whether group stereotype means differed from 
“3 = females and males are equal;” we hypothesized that these means would signifi-
cantly differ towards the traditional stereotype that males are better at math/science. 
Repeated measures ANOVAS were used to look at changes in stereotype endorse-
ment from 9 to 11th grade. We hypothesized that gender stereotypes would signifi-
cantly increase from 9 to 11th grade, and that boys would have significantly more 
traditional gender stereotypes at 9th grade.

2.3.3  Relations between indicators (Hypotheses 2–4)

To investigate the hypotheses testing the relations between parent and teacher gender 
stereotypes, adolescent gender stereotypes, and adolescent math/science identity and 
outcomes, the R structural equation modeling (SEM) package lavaan was employed. 
We hypothesized that parent and teacher gender stereotypes would positively relate 
to adolescent gender stereotypes at 9th grade, and adolescent gender stereotypes 
would relate to math/science identity at 9th grade. We hypothesized that these fac-
tors would significantly relate to adolescent gender stereotypes and math/science 
identity at 11th grade. Finally, we hypothesized that 11th grade math and science 
identity would positively relate to the outcome variables: STEM career goals at 11th 
grade, math/science total number of courses taken in high school, and highest course 
level taken by end of high school (see Fig. 1). Both math and science identity at 9th 
and 11th grade were latent indicators and all other variables were manifest indica-
tors. A two-step modeling process was followed (e.g., Tabachnick and Fidell 2013). 
First, the theoretical model was tested for each stereotype, using the model described 
above plus controls (8th grade math grade, standardized math test score, race/ethnic-
ity, and the SES variable which also considered parental education levels). Control 
variables were removed when not significant. Additionally, the path between math/
science teacher gender stereotypes and adolescents’ math/science identity was tested 
but removed due to not being significant.

Gender was tested as a moderator, given our hypothesis that some paths might 
differ based on gender. Specifically, we hypothesized that believing males are 
better at math and science will be associated with a stronger math/science iden-
tity among boys, but a weaker math/ science identity among girls. Multigroup 
analysis tested for significant pathways. After testing for significant differences, 
all non-significant paths were set to be equal. We additionally hypothesized 
that gender stereotypes would have an indirect effect via 11th grade math and 
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science identity on career goals, total math/science courses taken, and highest 
math/science course taken. To determine if gender stereotypes had an indirect 
effect via math and science identity on academic outcomes, direct, indirect, and 
total effects for math and science identity were investigated.

Model fit was tested using multiple indicators. First, the chi-square test of 
model fit was examined. Additionally, the following indices were examined: 
TLI, CFI, and RMSEA. For both the TLI and CFI, a value ≥ .95 indicates a 
good model fit (Hu and Bentler 1999). For RMSEA, values ≤ .06 indicate a good 
model fit (McDonald and Ho 2002). As a robustness check, the same SEM anal-
ysis was estimated separately for White, Latinx, and Black sample participants 
given some of the earlier findings on race differences (e.g., Rouland et al. 2013).

2.3.4  Missing data and non‑response

Missing data are common in large-scale longitudinal studies (e.g., Ibrahim and 
Molenberghs 2009). The proportion of missing values varied between 0 and 16% 
for demographic variables, between 28 and 38% for teacher and parent gender 
stereotypes, 9–26% for adolescent-reported variables in 9th grade, 17% for ado-
lescent variables in 11th grade, and 10–35% for transcript variables. Missing 
data were handled by Full-Information-Maximum-Likelihood (FIML) (Enders 
2010).

Girls    9th Grade    9th Grade       11th Grade 

Boys     9th Grade       9th Grade       11th Grade 

.00(.01)

.00(.01)

1.35(.03)***

.08(.01)***

.04(.01)***

.25(.03)***

.09(.01)***

.60(.06)***
-.12(.01) a***-.15(.01) a***

.06(.01)***

.65(.01)***

.09(.01)***

.23(.01)***.01(.02) a
Math Teacher 

Gender
Stereotypes

Adolescent 
Math Gender 
Stereotypes

Adolescent 
Math Gender 
Stereotypes

Adoles.
Math 

Identity

.11(.01)***

.06(.01)***

.60(.01)***.06(.01) a***

-.12(.01) a***

.18(.02) a***

Math Teacher 
Gender

Stereotypes

Adolescent 
Math Gender 
Stereotypes

.32(.03)***

Adoles.
Math 

Identity

.83(.06)***

.13(.01) a***.14(.01) a***

Adoles.
Math 

Identity

.09(.02)***

.22 (.01)***.07(.02)***a

Parent Math 
Gender

Stereotypes

Number of 
Math Courses 
Taken in HS

-.06(.01) a***

Parent Math 
Gender

Stereotypes

Highest Math 
Course Taken

Number of 
Math Courses 
Taken in HS

STEM Career 
Goals

1.62(.04)***

.13(.01)***

.05(.01)***

STEM Career 
Goals

Highest Math 
Course Taken

Adoles.
Math 

Identity

Adolescent 
Math Gender 
Stereotypes

Fig. 1  Math Model. Note aSignificant path difference between girls and boys. ***p < .001. 
Adoles. = Adolescent. Paths unstandardized. Controlling for: 8th grade math grade, standardized math 
test score, socioeconomic status, and underrepresented minority status throughout the model. Source: 
U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, 
High School Longitudinal Study of 2009 (HSLS:09), Base Year, First Year Follow-Up, and High School 
Transcripts
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3  Results

3.1  Preliminary analyses

Bivariate correlations were run across key variables for math (Table  S1) and sci-
ence (Table S2). Additionally, independent samples t-tests were estimated to assess 
potential gender differences (Table 1). Regarding stereotypes, parents of boys were 
significantly more likely to hold traditional stereotypes compared to parents of girls, 
and boys at both grades were significantly more likely to hold the traditional stereo-
type that males are better at math and science than girls. Additionally, there were 
several significant differences regarding math and science identity and academic 
outcome variables. Girls had significantly lower math and science identity beliefs 
in both 9th and 11th grade. However, girls enrolled in significantly more math and 
science courses than boys and their highest course taken in high school was sig-
nificantly more advanced for both subjects. Additionally, girls’ STEM career goals 
were significantly higher than boys’ goals. Regarding control variables, there was no 
significant gender difference in students’ performance on the standardized math test. 
Girls received significantly higher math grades than boys in 8th grade. Regarding 
effect sizes, all the above gender differences were negligible (i.e., < .20).

3.2  Prevalence and changes of math and science gender stereotypes

For hypothesis 1, we hypothesized that significantly more adolescents, parents, 
and teachers would endorse the traditional belief that males are better in math and 
science when compared to endorsing the belief that females are better than males. 
Additionally, we hypothesized that both boys and girls would become significantly 
more biased towards the traditional gender stereotype that males are better in math 
and science from 9 to 11th grade. Overall, when looking at raw frequencies over 
half of parents (61% math, 72% science), teachers (73% math, 77% science), and 
adolescents (9th grade: 60% math, 65% science; 11th grade: 57% math, 65% sci-
ence) viewed females and males as equally good at math and science. However, par-
ents, boys at 9th grade, and both boys and girls in 11th grade were significantly 
more likely to believe males are better at math and science than endorse the belief 
that females are better (one sample t-test, Cohen’s d = .05–.28, all p’s < .001, see 
Table 2). Parents were about three times as likely to believe that males are better at 
math (28%) and science (21%) than believe that females are better in math (11%) 
and science (7%). Contrary to our hypothesis, teachers were significantly more likely 
to view females as better at math and science (d = .12 and .14, p < .001). See Table 2 
for means and one sample t-tests investigating whether the mean significantly dif-
fered from viewing both genders as equal.

We had data regarding adolescent stereotypes at both 9th and 11th grade. In 
9th grade, a comparable percentage of adolescents believed females are better at 
math and science as believed males are better at math and science. Boys had sig-
nificantly more traditional stereotypes when compared to girls, in both math and 
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science (see Table 1). Boys in 9th grade were significantly more likely to view 
males as better at math and science compared to viewing males and females as 
equally good (d = .05–.12, p < .001), whereas girls at 9th grade were signifi-
cantly more likely to view females as better at math and science (d = .05–.16, 
p < .001; see Table 2).

However, from 9 to 11th grade, gender stereotypes significantly increased 
towards the traditional stereotype that males are better in math [F(1) = 404.49, 
p =  < .001, ηp2 = .02]; and science [F(1) = 163.55, p =  < .001, ηp2 = .01]. Girls’ 
beliefs switched to being significantly more likely to believe males are better at 
math (d = .12) and science (d = .08) in 11th grade, and the effect size for boys’ 
same gender bias increased (d = .18–.28; Table  2). The percentage of students 
who endorsed the stereotype that males are better than females increased in both 
math (9th grade: 18.8%, 11th grade: 25.8%) and science (9th grade: 20.0%, 11th 
grade: 22.9%). In comparison, by 11th grade the number of adolescents who 
believed females are better decreased for both math (9th grade: 21.5%, 11th 
grade: 17.4%) and science (9th grade: 15.5%, 11th grade: 12%). Thus, by 11th 
grade, about 25% or more adolescents believed males are better in math and 
science (similar to parent stereotypes). Boys still had significantly higher tra-
ditional stereotypes than girls (see Table 1); however, the increases did not sig-
nificantly differ by gender for science F(1) = 3.97, p = .046, ηp2 = .00]. For math 
the gender interaction was significant, however the effect size was negligible 
[F(1) = 49.61, p =  < .001, ηp2 = .00]. This indicates that increases towards the 
traditional stereotype occurred at similar rates regardless of gender.

3.3  Investigating the relations between socializer stereotypes and adolescent 
stereotypes, identity, and academic outcomes

To test hypotheses 2–5 about the relations between parent and teacher stereotypes, 
adolescent stereotypes, math/science identity, and other outcome variables, SEM 
models were used. The hypothesized math model (see Fig. 1) was a good fit to the 
observed data, as indicated with fit indices which met the standard for a good fit, 
χ2(104, N = 22,190) = 1590.42, p =  < .001, TLI = .959, CFI = .979, SRMR = .017, 
RMSEA = .036, 95% CI[.034, .037]. Factor loadings indicated that latent variables 
significantly loaded on to 9th grade math identity (≥ .91; p’s > .001) and 11th grade 
math identity (≥ .90; p’s > .001). Additionally, the hypothesized science model was a 
good fit (see Fig. 2), as indicated with fit indices which met the standard for a good 
fit, χ2(112, N = 22,190) = 1547.06, p ≤ .001, TLI = .957, CFI = .975, SRMR = .019, 
RMSEA = .034, 95% CI[.033, .036]. Factor loadings indicated that latent variables 
significantly loaded on to 9th grade science identity (≥ .92; p’s > .001) and 11th 
grade science identity (≥ .94; p’s > .001). For both the math and science models, 
multigroup analysis were used to explore gender as a moderator. For full output 
from the SEM analyses, please see Supplementary Materials, Table S3. Addition-
ally, as a robustness check the same SEM analysis was conducted separately for 
White, Latinx, and Black participants (see Supplementary Tables S4-S6).
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3.3.1  Hypothesis 2: relations between parent and teacher stereotypes 
and adolescent stereotypes

As expected, we found that parent math gender stereotypes positively predicted 9th 
graders’ math gender stereotypes. Parent math stereotypes predicted 11th grade gen-
der stereotypes for both genders. Additionally, math teacher gender stereotypes sig-
nificantly predicted boys, but not girls, math gender stereotypes (paths for boys and 
girls were significantly different from each other; z = .06, p = .018). As expected, we 
found that parent science gender stereotypes positively predicted 9th graders’ sci-
ence gender stereotypes. Unlike math, science teacher gender stereotypes did not 
predict adolescents’ 9th grade science gender stereotypes for either gender. Finally, 
parent science stereotypes predicted adolescents’ 11th grade gender stereotypes for 
boys (but not girls).

3.3.2  Hypothesis 3: relations between parent and adolescent gender stereotypes 
and identity

Parent and adolescent math gender stereotypes significantly related to 9th grade 
math identity. Both pathways differed significantly by gender (parent stereotypes: 
z = .12, p ≤ .001; 9th grade adolescent stereotypes: z = .26, p ≤ .001). Girls were 
likely to have lower math identities relative to their peers when they and their par-
ents stereotyped males as better math. In contrast, boys were likely to have higher 
math identities when they and their parents stereotyped males as better at math. 

Girls      9th Grade              9th Grade       11th Grade 

Boys     9th Grade    9th Grade       11th Grade 

.00(.01)

.38(.04)***

.38(.04)***

.17(.01)***-.06(.01) a***

.02(.01)

.15(.01)***.02(.02)

Parent Sci 
Gender

Stereotypes

Number of   
Sci Courses 
Taken in HS

.43(.03)***

.19(.01)***

.45(.04)***
.09(.01) a***.11(.01) a***

.51(.01)***.00(.02) a

.06(.02)***

.14(.01)***.04(.02)

Parent Sci 
Gender

Stereotypes

Number of   
Sci Courses 
Taken in HS

.07(.01) a***

Sci Teacher 
Gender

Stereotypes

Adolescent Sci 
Gender

Stereotypes

Adoles.
Science 
Identity

.04(.02)***

Sci Teacher 
Gender

Stereotypes

Adolescent Sci 
Gender

Stereotypes

Adolescent Sci 
Gender

Stereotypes

Adoles.
Science 
Identity

-.08(.01) a***
-.16(.01) a***-.14(.01) a***

.54(.01)***

.06(.01)*** -.01(.01)
.66(.02)***

.03(.01)***

.06(.01)***

Highest Sci 
Course Taken

STEM Career 
Goals

.65(.02)***

.05(.01)***

.06(.02)***

Highest Sci 
Course Taken

STEM Career 
Goals

Adoles.
Science 
Identity

Adolescent Sci 
Gender

Stereotypes

Adoles.
Science 
Identity

Fig. 2  Science Model. Note aSignificant path difference between girls and boys. ***p < .001. Sci = Sci-
ence, Adoles. = Adolescent. Paths unstandardized. Controlling for: 8th grade math grade, standardized 
math test score, SES, and underrepresented minority status throughout the model. Source: U.S. Depart-
ment of Education, Institute of Education Sciences, National Center for Education Statistics, High 
School Longitudinal Study of 2009 (HSLS:09), Base Year, First Year Follow-Up, and High School Tran-
scripts
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Math identity in 9th grade significantly predicted relative changes in math gender 
stereotypes from 9 to 11th grade; girls with higher math identity in 9th grade were 
less likely to stereotype males as better at math in 11th grade, whereas boys with 
higher math identity in 9th grade were more likely to stereotype males as better at 
math in 11th grade (these paths were significantly different from each other, z = .30, 
p ≤ .001). In turn, math gender stereotypes at 11th grade significantly was related to 
math identity in 11th grade, even after controlling for 9th grade math identity. This 
significantly differed by gender; boys who viewed males as better were likely to have 
higher math identities, whereas girls who stereotyped males as better were likely to 
have lower math identities (z = .24, p ≤ .001).

Adolescent science gender stereotypes were significantly related to 9th grade 
science identity, and parent science stereotypes predicted girls’ science identity. 
Both pathways differed significantly by boys and girls (parent stereotypes: z = .06, 
p = .004; 9th grade adolescent stereotypes: z = .25, p ≤ .001). Girls’ science identity 
was lower whereas boys’ science identity was higher when parents and adolescents 
stereotyped males as better at science. Adolescents’ science identity in 9th grade 
significantly predicted their science gender stereotypes in 11th grade. Girls with 
higher science identities in 9th grade were less likely to stereotype males as bet-
ter at science in 11th grade; the opposite relation emerged for boys where a higher 
9th grade science identity strengthened their traditional science gender stereotype 
(creating a significant difference between these paths; z = .15, p ≤ .001). In turn, sci-
ence gender stereotypes at 11th grade were related to science identity in 11th grade, 
even after considering 9th grade science identity. This significantly differed for girls 
and boys (z = .27, p ≤ .001); like before, the relation between gender stereotypes and 
identity was negative for girls and positive for boys.

3.3.3  Hypothesis 4: math and science identity and indirect effects from gender 
stereotypes to academic outcomes

For both genders, math identity in 11th grade significantly predicted adolescents’ 
overall number of courses taken in high school, highest math course taken, and 11th 
grade STEM career goals. Finally, there were significant indirect effects from gender 
stereotypes in 11th grade to academic outcomes via 11th grade math identity for 
math courses taken (z = .02, p ≤ .001), highest level of math course taken (z = .04, 
p ≤ .001), and future STEM career goals (z = .03, p = .002). However, after control-
ling for 11th grade gender stereotypes, 9th grade gender stereotypes did not signifi-
cantly predict 11th grade math identity or other outcomes.

Parallel to the math findings, science identity in 11th grade significantly predicted 
adolescents’ overall number of courses taken in high school, highest science course 
taken, and 11th grade STEM career goals. Finally, there were significant indirect 
effects from 11th grade gender stereotypes to academic outcomes via math identity 
in 11th grade for total number of science courses taken (z = .02, p = .03), highest 
level of math course taken (z = .02, p = .03), and future STEM career goals (z = .02, 
p = .046). However similar to math, after controlling for 11th grade gender stereo-
types, 9th grade gender stereotypes did not significantly predict 11th grade science 
identity.
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4  Discussion

Stereotyping one gender as better than the other at math or science may affect ado-
lescents’ identity in that subject. Girls especially may be negatively affected due to 
cultural stereotypes that males are superior to females in math and science. This 
study had three primary research questions: (1) What is the prevalence of math and 
science gender stereotypes among high school adolescents and their parents and 
teachers, and do adolescent stereotypes become more traditional from 9 to 11th 
grade? (2) Do parents’ and teachers’ math and science gender stereotypes positively 
relate to adolescents’ stereotypes? (3) What is the relationship between adolescent 
gender stereotypes, identity, and academic outcomes over the course of high school?

We found that adolescents’ gender stereotypes became more traditional from 9 
to 11th grade, but that a majority of students endorsed the belief that girls and boys 
are equally good at math at both grades. Additionally, parents’ math and science 
gender stereotypes (but for the most part, not teachers’ stereotypes) significantly and 
positively related to adolescents’ gender stereotypes about math and science, and in 
some cases adolescents’ math and science identity. As expected, adolescents’ math 
and science gender stereotypes had a bi-directional relation with their math and sci-
ence identity and had indirect effects on overall high school outcomes such as total 
number of math and science courses taken and STEM career goals. However, after 
accounting for 11th grade gender stereotypes, 9th grade gender stereotypes did not 
have a significant relationship with 11th grade math and science identity.

4.1  Stereotype prevalence and change

Overall, parents had the most traditional stereotypes, with 28% endorsing the tradi-
tional stereotype that males are better than females at math and 21% endorsing that 
males are better in science. In comparison, 11% and 7% of parents said that females 
are better at math and science, respectively—this is especially interesting, given that 
girls on average had significantly higher math grades than boys in the sample in 
8th grade. Teachers had the least traditional stereotypes, and adolescents were also 
fairly gender egalitarian in 9th grade. About half of adolescents at both 9th and 11th 
grade reported they believed both genders are equally good at math and science. 
In 9th grade, about one fifth of adolescents said males are better at math/science, 
and a fifth said females are better. Girls were more likely to say females are better 
and boys were more likely to say males are better. This self-serving bias is similar 
to what prior research has found among younger children (e.g., Kurtz-Costes et al. 
2014; Plante et al. 2013). However, by 11th grade this stereotype had significantly 
shifted towards the traditional stereotype that males are better at math (26%) and 
science (23%). This increase was significant, although effect sizes were small and a 
majority of students endorsed the belief that both genders were equal.

Adolescent stereotype means by 11th grade were similar to parent means, indicat-
ing that late high school may be an important developmental period for starting to 
endorse traditional stereotypes that may persist into adulthood. Our prevalence find-
ings were most similar to two other studies conducted with high school and college 
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age students (Hargreaves et al. 2008; Steffens and Jelenec 2011). However, we found 
slightly higher traditional stereotype endorsement than most previous work. This 
may be due to multiple reasons. First, we examined math/science gender stereotypes 
among adolescents, while most prior studies have been done with students in grade 
school or middle school (e.g., Kurtz-Costes et al. 2014). Children may increasingly 
endorse more traditional gender stereotypes over time as exemplified in our findings 
(discussed more below). Second, our study was a large, nationally representative 
U.S. sample. Prior studies have been smaller, and many have been conducted with 
predominately White U.S. or Western Europe samples.

Our study found that mean level adolescent gender stereotypes significantly 
increased from 9 to 11th grade (with small effect sizes). Gender stereotypes were 
relatively unstable from 9 to 11th grade. Changes in gender stereotypes may occur in 
adolescence given that adolescents have increased exposure to academic stereotypes 
in the media (e.g., Miller et al. 2019; Steinke et al. 2007) and may also experience 
more interpersonal bias and discrimination while taking advanced courses (e.g., 
Musto 2019). Additionally, adolescents have the cognitive skills needed to relate 
stereotypes to their own identities (Umaña‐Taylor et al. 2014) and the desire to do 
so, given the primary goal of adolescence is identity development (Erikson 1968). 
The combination of having a heightened interest in personal identity, the cognitive 
ability to apply group stereotypes to the self, and increased media and interpersonal 
exposure to academic stereotypes, may result in increases in math and science gen-
der stereotypes from 9 to 11th grade that persist into adulthood.

A final interpretation is that two prior studies among children have found an age 
by gender interaction when it comes to stereotyping which gender is better at math; 
when asked whether boys or girls are better, children are more likely on average to 
say girls, but when asked to compare men and women, children say men are bet-
ter (Martinot et  al. 2012; Steele 2003). This age by gender interaction may occur 
because girls tend to outperform boys in math classrooms, but men are overrepre-
sented in STEM (Martinot et  al. 2012). Our question compared females to males. 
Given adolescents may be thinking of their own age group when answering the 
question, it is possible that as adolescents age, they begin to think of themselves 
more as “men and women” and less as “boys and girls,” thus moving their beliefs 
towards the traditional gender stereotype that males are better at math and science.

4.2  Associations between adolescent gender stereotypes with teacher 
and parent stereotypes

Parents’ gender stereotypes predicted their child’s gender stereotypes whereas, for 
the most part, teacher stereotypes did not. Few studies have specifically looked at the 
relation between teachers’ and adolescents’ gender stereotypes. Two prior studies 
investigated children’s own perceptions of adults’ (defined broadly) gender stereo-
types and found that they were significantly related to the child’s own stereotypes 
(Kurtz-Costes et  al. 2014, 2008). The present study implies that although adoles-
cents’ own perceptions of their teachers’ gender stereotypes may matter in regard 
to the adolescents’ gender stereotypes (e.g., Kurtz-Costes et  al. 2014), 9th grade 



292 C. R. Starr, S. D. Simpkins 

1 3

teachers’ self-reported gender stereotypes are not significantly related to adoles-
cents’ gender stereotypes. One limitation is that teachers and students were asked 
about their gender stereotypes early in the school year, when students may have had 
limited exposure to their math or science teacher. An exception was that boys’ math 
gender stereotypes were significantly positively related to their math teachers’ ste-
reotypes in 9th grade. It is possible that teacher stereotypes were more likely to posi-
tively relate to boys’ stereotypes (as opposed to girls) given that privileged groups 
are often more likely to endorse traditional stereotypes (Rowley et al. 2007). How-
ever, this does not explain why the same relation was only marginally significant for 
science gender stereotypes.

Conversely, parents’ math and science gender stereotypes were significantly 
positively related to both boys’ and girls’ gender stereotypes in both 9th and 11th 
grade, even after controlling for demographic factors such as race and SES as well 
as performance factors such as standardized math test scores. Furthermore, parent 
gender stereotypes were significantly related to math identity for girls and boys and 
science identity for girls. This implies parents’ stereotypes are important factors in 
the development of their child’s math and science gender stereotypes and identity, 
even as late as 11th grade. These findings further support prior research that has 
highlighted the importance of parents for adolescents’ academic-related beliefs and 
identities (e.g., Simpkins et  al. 2015; Simpkins et  al. 2012; Simpkins et  al. 2020; 
Sota-Lara and Simpkins 2020).

4.3  Math/science gender stereotypes, identity, and academic outcomes

As expected, we found that adolescents’ stereotypes predicted their math and sci-
ence identity, and in turn, their math and science coursework and STEM career 
goals. This study was novel in that it longitudinally investigated math and science 
gender stereotypes and correlates at an older age (high school) when compared to 
most other studies with children. Findings were similar to other studies among Ital-
ian 6–8th graders (Passolughi et al. 2014) and French 6th and 8th graders (Plante 
et al. 2013) which found that gender stereotypes were related to adolescent expec-
tancy and value beliefs. Unlike Kurtz-Costes and colleagues’ (2008) work among 
U.S. 4th-8th graders which only found a significant relationship between stereo-
types and competence beliefs among boys, we found significant relations between 
stereotypes and identity among girls as well as boys. These differences may have 
occurred due to age differences or different outcome variables (competence beliefs 
vs. identity).

Unexpectedly, we did not find that 9th grade gender stereotypes predicted 11th 
grade math and science identity after controlling for 11th grade gender stereotypes. 
One reason for this may be that adolescent gender stereotypes changed quite a bit 
from 9 to 11th grade over large 2-year time span. Adolescents’ concurrent beliefs 
about stereotypes in 11th grade may relate to their math and science identities more 
in 11th grade than past beliefs about which gender is better at math and science. In 
contrast, 9th grade math and science identity (which was relatively stable from 9 to 
11th grade) had a significant relationship to 11th grade gender stereotypes. Rather 
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than gender stereotypes informing students’ identity, adolescents may use their own 
identity and self-perceptions to inform their stereotypes about which gender is better 
at math and science. Thus, an alternative explanation may be that rather than math 
and science gender stereotypes influencing gender gaps in STEM identity, group 
differences between males and females in STEM identity (and other motivational 
beliefs) may contribute to stereotyping males as better at math and science (e.g., 
“I’m a girl, I’m not good at math, therefore girls are not good at math”). Both inter-
pretations are not mutually exclusive, and due to cultural stereotypes girls may be 
more likely to fall back on traditional stereotypes if they feel they are not good at 
math.

4.4  Practical implications

Our findings have several practical implications for teachers and parents. First, par-
ents own gender stereotypes relate to their children’s gender stereotypes and math/
science identity, even as late as 11th grade. Parents’ gender stereotypes were signifi-
cantly related to adolescent stereotypes at both 9th and 11th grade, as well as math 
and science identity (in comparison, teachers’ stereotypes were only related to boys’ 
math gender stereotypes in 9th grade). Parents and teachers should try to counter-
act increases in traditional stereotype endorsement across high school. Interventions, 
such as fostering growth mindset in the classroom (e.g., Romero et al. 2014), and 
conducting interventions aimed specifically at reducing gender stereotypes (e.g., 
Master et al. 2017) may help prevent adolescents from stereotyping males as better 
as they get older and are exposed to more academic gender stereotypes in the media 
and classrooms. However, it is also important to note that at least explicitly, a major-
ity of teachers, parents, and adolescents viewed females and males as equally good 
at math. People may be less likely to endorse the stereotype that males are superior 
in math when compared to other subjects such as engineering and computer science 
(Cheryan et al. 2017).

4.5  Future directions and limitations

This study has several limitations, which may give other researchers ideas for future 
directions. First, we investigated explicit, but not implicit, stereotypes. Implicit ste-
reotypes (or associations) may be more strongly related to identity and outcomes 
than explicit stereotypes (e.g., Cvencek et al. 2011). Explicit stereotypes are more 
limited in that they are subject to reporting bias and social desirability; i.e., some 
adolescents, parents, or teachers may believe that males are better than females at 
math or science but not wish to admit so on a survey. Additionally, our stereotypes 
measure was limited to one question based on ability. Adolescents and socializers 
may believe that males and females have equal abilities but hold other stereotypes 
that are limiting to girls and women such as the stereotype that females are less suit-
able for careers in STEM (Cheryan et al. 2015), are less interested in STEM (Master 
and Meltzoff 2016), or that to be successful in STEM you have to be a genius (which 
is often viewed as incongruent with women and girls) (Cheryan et al. 2015; Starr 
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2018; Starr and Leaper 2019). Furthermore, our stereotype and identity questions 
asked generally about science and math. Math and science incorporate a variety of 
courses and domains. Some of these domains are male dominated (e.g., computer 
science) while others are more gender balanced (e.g., chemistry) (Cheryan et  al. 
2017). Future work might ask more specifically about gender imbalanced fields, 
which might be more gender stereotyped (Master et al. 2017).

Finally, effect sizes were often small, and we can only speculate based on prior 
work why stereotyping males as better at math and science increases across high 
school. Future studies might investigate this finding further, perhaps qualitatively 
or by looking at classroom practices. Additionally, future studies might investi-
gate whether parental gender stereotypes relate to differential math and science 
support of girls when compared to boys, whether it has different effects based on 
age (e.g., greater encouragement of boys in advanced math classes), and whether 
this intersects with ethnicity (e.g., Simpkins et al. 2018).

5  Conclusions

In closing, this study makes important contributions in several areas. First, this study 
is the first to investigate math and science gender stereotypes among a large, nation-
ally representative U.S. adolescent sample. We find that although most parents, 
teachers, and adolescents believe that females and males are equally good at math 
and science, roughly a quarter of parents and 11th graders believe that males are 
better  than females. Furthermore, our study contributes to developmental insights 
regarding changes in gender stereotypes over time. The traditional stereotype that 
males are better at math and science increased among adolescents from 9 to 11th 
grade (although effect sizes favoring males are small). Additionally, we investigated 
the relations between child stereotypes and parent and teacher stereotypes. At both 
9th and 11th grade, adolescent gender stereotypes related to parent gender stereo-
types in math and science, but for the most part were unrelated to teacher stereo-
types. Furthermore, adolescent gender stereotypes were significantly related to their 
concurrent math and science identity, and identity in turn related to outcomes like 
total number of math and science courses taken in high school and STEM career 
goals. In short, traditional gender stereotypes regarding math and science increase 
from 9 to 11th grade, and negatively relate to girls’ math and science outcomes.
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