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This study investigated the role of social contexts for gender disparities in education
by examining the associations between gender-stereotypical beliefs (GSB) of students,
peers, and teachers and gender achievement patterns in the classroom and students’
self-concept in language and math. We applied multilevel models with school fixed
effects to a unique sample of combined survey and register data from Denmark to
analyze detailed learning environments within schools and their correlations with gender
differences in self-concept across subject domains. Results showed a gender gap
in favor of boys in mathematics, net of academic achievement that were consistent
across classrooms. In language, the influence of gender varied across classrooms.
Furthermore, although GSB and gender achievement patterns did not alter the gender
gap in either language or mathematics, we found that they moderated the relationship
between gender and self-concept in heterogeneous ways across subjects. While
teachers’ GSB increased the gender gap in language by decreasing boys’ self-concept,
the students’ own GSB was more important for students’ self-concept in mathematics.
Moreover, girls’ mathematics self-concept was lower in classrooms, in which, female
peers had a relatively higher level of mathematics achievement compared to boys,
suggesting that counter-stereotypical achievement patterns in the classroom do not
increase students’ self-concept in subjects with strong gender stereotypes. On the
contrary, girls are most likely to compare themselves to female peers, resulting in a
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negative association with self-evaluations. Our results highlighted the role played by
social contexts in schools in the generation of gender differences in self-concept in
traditionally stereotyped subject domains, but also showed important differences in
how boys and girls were affected by their learning environments across different subject
domains, suggesting there are different mechanisms at play.

Keywords: gender differences, social contexts, gender-stereotype, self-concept, multilevel (hierarchical)
regression

INTRODUCTION

Recent decades have seen considerable change in patterns of
gender disparities in education. Two notable tendencies are
evident and contribute to a complex pattern of vertical and
horizontal gender inequality. On the one hand, women have
increased their levels of participation in tertiary education and
have now surpassed men in terms of educational attainment,
both in the United States (DiPrete and Buchmann, 2013) and in
most European countries (Vincent-Lancrin, 2008). Furthermore,
studies have shown that female students outperform male
students in most subject domains, particularly in language
(Voyer and Voyer, 2014; Reilly et al., 2019). However, while
female students a few decades ago had almost universally
lower academic achievement in STEM (Science, Technology,
Engineering, and Math)-related subjects compared to male
students (Reilly, 2012), there has been a slight decline in
the number of countries with gender achievement gaps
in mathematics (Hyde et al., 2008; Else-Quest et al., 2010;
OECD, 2019) and the gender gap in science now favors
girls in most countries (Neuschmidt et al., 2008; Mullis
et al., 2020). On the other hand, despite women’s higher
levels of vertical educational attainment, strong horizontal
gender segregation persists. Accordingly, women remain
underrepresented in most STEM fields and particularly
within math-intensive fields (UNESCO, 2017; McNally, 2020).
Whether horizontal segregation constitutes a problem is
open to debate. Nevertheless, research has suggested that
horizontal segregation, beginning as early as in upper secondary
education, is linked to subsequent inequality in the labor market,
with math-intensive tracks providing the greatest advantages
(Birkelund et al., 2021).

An important conclusion from prior research is that disparity
in academic and educational outcomes do not reflect inherent
gender differences, but are a result of culturally embedded
gender beliefs in the form of stereotypes—that is, a belief
or set of beliefs regarding the characteristics, attributes, or
behaviors of a particular group or category of people (Hilton
and Von Hippel, 1996). Empirical research has shown that
gender disparities in prior academic achievement cannot alone
explain gender differences in entry to STEM fields (Riegle-Crumb
et al., 2012). Combined with variations in gender disparities
in educational outcomes across national contexts and cohorts
(Penner, 2008), these findings support sociological theories on
the social nature of gender. Although gender can be perceived as
a social structure with importance for educational stratification
(Risman, 2004; England, 2010), gender is not a fixed category,

but a social construction constituted through a multilayered
system of macro-level structures and cultural beliefs, as well
as micro-level contexts of personal interactions and exchanges
(Correll, 2004; Ridgeway and Correll, 2004). Accordingly, it has
been suggested that gender is likely to be more salient in some
social interactions than in others and different social settings
may activate certain stereotypes or social scripts regarding gender
identity and achievement (Ridgeway, 2009). So far, research has
tended to focus on a specific dimension of gender differences
(e.g., boys’ lower reading scores or girls’ under-representation
in STEM), thus, providing important yet narrow explanations
for the existence of such differences (Legewie and DiPrete,
2014; Mann et al., 2015; Retelsdorf et al., 2015; Riegle-Crumb
and Morton, 2017; Muntoni and Retelsdorf, 2018). Thus, there
is a shortage of theoretical explanations covering the broad
constellation of gender differences and similarities in terms of
educational outcomes, as well as empirical research investigating
the social construction of gender identity and inequality in social
contexts (Riegle-Crumb et al., 2018). Moreover, we currently have
limited knowledge of the presence and variability of cultural
gender beliefs and stereotypes across different school contexts
characterized by diverse achievement-related gender structures
and how they may shape gender disparities in competence beliefs
of male and female students.

To address this gap, this paper investigates the role of
school contexts in students’ competence beliefs in traditionally
gendered subjects. Previous research has shown that students’
competence beliefs – or academic self-concept – are key
factors in predicting educational behavior (Wigfield and Eccles,
2000) and documented the existence of gender gaps in self-
concept in different academic subjects in line with traditional
gendered patterns. While boys typically hold more positive self-
concepts in mathematics (Goldman and Penner, 2016) and
science (Sikora and Pokropek, 2012), girls typically hold more
positive self-concepts in language (Jacobs et al., 2002), net of
actual achievement. Building on psychological and sociological
research, we focused on two determinants of competence beliefs
that potentially generate gendered patterns in attainment. First,
we examined the role of gender-stereotypical beliefs (GSB). Girls
generally hold lower self-concepts than boys at equal ability
levels (Correll, 2001) and it has been suggested that self-concept
is an expression of internalized gender beliefs (Charles and
Bradley, 2009; Eccles, 2011; Breda et al., 2020). Accordingly, if
a girl believes that boys are more competent in mathematics,
she might view mathematical competence as inconsistent with
female gender identity and thus, doubt her mathematical
ability. Indeed, research has shown associations between gender
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stereotypes and students’ self-concept in the traditionally male-
dominated subject of mathematics (Riegle-Crumb and Peng,
2021) and the traditionally female-dominated subject of reading
(Retelsdorf et al., 2015; Muntoni et al., 2021). Second, we
investigated whether gender-stereotypical achievement patterns
in the classroom affected the competence beliefs of male (female)
students in mathematics (language) and the extent to which
counter-stereotypical achievement reduced gender gaps in self-
concept across gender-stereotypical subject domains.

We applied multilevel models to combined survey and register
data on 1,099 Danish compulsory school students and their
respective language and mathematics teachers to investigate how
GSB in the classroom influence students’ self-concept in language
and mathematics. Our study contributes and adds to the existing
body of research in three specific ways. First, unlike most previous
research, which has typically focused on gender stereotypes
among either students, peers, or teachers, we used a unique data
set that includes all three dimensions. Combined with the fact
that our data was sampled at the classroom level, we were able to
investigate very rich variations in GSB within and across different
social contexts in schools. Second, we expand on previous
research on GSB in schools by also including information on
gender-achievement patterns in classrooms. While gender beliefs
are one important dimension of the classroom environment,
another is the relative achievement of male/female students
across different subject domains. To the best of our knowledge,
research on the influence of gender-achievement patterns in
the classroom on gender differences has been limited or non-
existent. We believe that this is an important dimension of
the social context in schools with possible implications for the
construction of gender and inequality across classrooms. Third,
we added to prior research on the role of peers in terms of
students’ educational outcomes in general and gender differences
in domain-specific self-concept, in particular, by distinguishing
between male and female peers. This distinction was motivated by
empirical research that has shown that STEM-related outcomes
and course-taking in high school are influenced by same-gender
friendships (Riegle-Crumb et al., 2006; Raabe et al., 2019).

THEORETICAL PERSPECTIVES

Gender Differences in Students’
Competence Beliefs
The expectancy-value theory offers a powerful framework for
understanding gender differences in students’ achievement-
related behavior. According to this perspective, there are two
components of students’ motivation: expectancy beliefs (e.g.,
competence beliefs) and task value beliefs (e.g., interest and
utility) (Eccles and Wigfield, 1995). Individuals holding higher
expectancy and task beliefs are more likely to pursue a specific
subject. There is a degree of overlap between expectancy
beliefs and the terms self-efficacy and academic self-concept,
and expectancy beliefs have often been operationalized as such
in empirical studies (Bong and Skaalvik, 2003; Marsh et al.,
2019). Academic self-concept refers to an individual’s assessment
of their ability (Wigfield and Eccles, 2000) and varies across

different subject domains, such as language and mathematics
(Marsh et al., 2006; Jansen et al., 2014). Students’ beliefs about
their competencies most likely reflect two distinct elements:
a descriptive and a normative element. On the one hand,
students’ academic self-concept can be expected to reflect their
actual ability. On the other hand, students evaluate their ability
through a subjective lens, reflecting on social and cultural norms.
Previous empirical research has supported this by showing that
even when performing at the same level as their male peers,
girls were less confident in their math and science abilities
(Else-Quest et al., 2010).

Many scholars have investigated gender differences in
students’ competence beliefs across different subject domains, as
well as the sources of these differences. Findings in this field
have generally reflected the culturally gendered perception of
subject domains, with math as a male domain and language
as a female domain, in that girls have a lower academic self-
concept than boys in math domains (Goldman and Penner,
2016), while boys have a lower academic self-concept than girls
in language domains (Durik et al., 2006; Ireson and Hallam,
2009). Importantly, these gender differences have often remained
even when controlling for achievement. In a study using data
from TIMSS 2015, Mejía-Rodríguez et al. (2021) documented the
existence of a gender gap in mathematics self-concept in most
participating countries, usually favoring boys. This difference
in self-concept across male and female students remained after
controlling for academic achievement and other covariates and
was evident as early as 4th grade. However, findings have been
less robust about the language self-concept of male students, with
some studies finding no statistically significant gender differences
(Skaalvik and Skaalvik, 2004; Evans et al., 2011). Nevertheless,
boys’ self-concept, rather than their innate ability, is an important
predictor of their language achievement (Heyder et al., 2017).
Furthermore, girls’ self-concept in math is related to their belief
in math ability as innate (i.e., a fixed mindset), whereas no
such relationship has been found between boys’ self-concept in
language and their beliefs about innate language ability (Heyder
et al., 2021), suggesting that girls may, to a larger degree, have
internalized beliefs about gender and ability.

School Contexts and the Social
Construction of Gender and
Competence Beliefs
According to many sociological and psychological theories,
students’ achievement-related outcomes are influenced by social
contexts and interactions. Specifically, sociological scholarship
has repeatedly documented the centrality of social influences
for gender differences in achievement-related outcomes in
general (Legewie and DiPrete, 2012; Salikutluk and Heyne,
2017; Raabe et al., 2019) and gender disparities in orientations
toward STEM in particular (Crosnoe et al., 2008; Legewie
and DiPrete, 2014; Riegle-Crumb and Morton, 2017). Such
research suggests that gender is a multi-level system that is
(re-)constructed through interactions and experiences in social
contexts, such as schools and classrooms, and that to better
understand gender inequality we need to consider variation in
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such contexts (Ridgeway and Correll, 2004; Risman, 2004). The
production of gender roles and positions in schools is likely a
consequence of the fact that images of femininity and masculinity
are socially constructed in everyday student interactions with
peers and teachers, who, thus, collectively functions as active
agents of gender socialization. A similar perspective can be
found in Eccles (1994) expectancy-value theory, which states that
socializing agents, such as peers and teachers, play an important
role in shaping students’ academic self-concept. In particular,
peers have been found to play an important part in gender
role socialization (Witt, 2000) and, perhaps, even discourage
gender non-conformity through victimization (Lamb et al., 1980;
Aspenlieder et al., 2009). Moreover, same-gender peers are
particularly important in shaping gendered patterns in academic
outcomes, by both serving to promote gender conformity in
educational decisions (Riegle-Crumb et al., 2006; Rosenqvist,
2018; Raabe et al., 2019) and serving as reference points for
self-evaluations that shape competence beliefs (Thijs et al., 2010).

Gender-Stereotypical Beliefs in the
Classroom
Stereotypes can be defined as reflecting “general expectations
about members of particular social groups” (Ellemers, 2018,
p. 276). In education, different subject domains have often
been shown to be gendered. In general, math and math-related
domains are stereotyped as male, while language domains are
stereotyped as female (Charles and Bradley, 2009; Martinot
et al., 2012; Heyder and Kessels, 2013; Nowicki and Lopata,
2017). Stereotypical expectations can reflect both actual and false
differences. On the one hand, descriptive expectations reflect an
observed gendered pattern, such as the mathematics achievement
of boys and girls in a particular classroom, and, thus, a seemingly
“true” representation of gender differences. On the other hand,
expectations may reflect not only students’ actual achievement
but also cultural perceptions of gender and how well-suited boys
and girls are for different subject domains. Importantly, even
the observed gender differences rarely reflect inherent biological
gender differences, but can most often be ascribed to socialization
(Ellemers, 2018). Furthermore, expectations concerning an entire
social group, such as girls or boys, are often imprecise when
directed at a single individual, but can still have negative
consequences by reinforcing the stereotype.

The students’ own stereotypical beliefs have been shown to
have a negative influence on outcomes, such as achievement
and self-concept (Plante et al., 2009, 2013; Heyder and Kessels,
2013), but stereotypes often stem from significant others in
social contexts. The negative consequences of being exposed
to stereotypical beliefs have often been framed as a stereotype
threats, which describes how exposure to stereotypical beliefs
can lead to stereotypes becoming self-fulfilling prophecies
(Steele, 1997). Stereotype threat has been found in controlled
experimental settings for both girls in math achievement (Flore
and Wicherts, 2015) and boys in language achievement (Pansu
et al., 2016). However, recent studies have explored the role of
stereotype threat and the generally negative impact of gender-
stereotypical beliefs in the context of the classroom, emphasizing

the role of the gender-stereotypical beliefs of socializing agents
such as teachers and peers for various student outcomes.
Specifically, factorial survey studies have found evidence of
teachers’ judgment of students being biased by gender stereotypes
(Holder and Kessels, 2017), while the gender-stereotypical
beliefs of teachers have been found to negatively affect girls’
achievement (Alan et al., 2018) and self-concept (Heyder et al.,
2019) in mathematics and boys’ self-concept (Retelsdorf et al.,
2015) and achievement (Muntoni and Retelsdorf, 2018) in
reading. Similarly, the gender-stereotypical beliefs of peers have
been found to negatively affect girls’ achievement in math
(Salikutluk and Heyne, 2017) and boys’ self-concept in reading
(Muntoni et al., 2021).

Gender-Stereotypical Achievement
Patterns in the Classroom
In addition to culturally embedded perceptions of gender, an
important aspect of social contexts in schools is the achievement
pattern in the classroom; i.e., the academic performance of a
student’s peers. To understand how students form academic
self-concepts and the role played by social comparison in an
educational setting, (Marsh, 1987) proposed the idea of the
big-fish-little-pond (BFLP) effect. According to this perspective,
students compare their academic ability to that of their classroom
peers when forming an academic self-concept. This implies that
students in higher-achieving social contexts have lower academic
self-concepts than students of similar ability in lower-achieving
settings. Numerous empirical studies have supported the BFLP
effect (Seaton et al., 2010; Fang et al., 2018; Loyalka et al., 2018),
as well as confirmed its generalizability across cultural contexts
(Seaton et al., 2010; Loyalka et al., 2018). However, research has
also shown that social comparison processes differ across gender
and that students’ academic self-concept is mainly affected by
same-gender classmates and only to a lesser extent by different-
gender peers (Thijs et al., 2010). Furthermore, in the mathematics
domain, gender has been shown to moderate the BFLP effect
since female students tend to be more responsive than male
students to the achievement of peers (Plieninger and Dickhäuser,
2015). While previous research has provided important evidence
that gender is a relevant frame of reference within classrooms,
as well as of heterogeneous influences of social comparison
across gender, no study, to date, has investigated how classroom
achievement patterns intersect with cultural perceptions of
gender and how this influences students’ evaluation of their
competences. In this paper, we argue that when gender is used
as a frame of reference, gender identity plays an important
role in the social comparison process. In contrast to the more
general BFLP perspective in which students’ self-concept is
negatively affected by average peer performance, students may be
positively affected by high-achieving same-sex peers because such
peers can function as role models and, thus, provide counter-
stereotypical evidence of gender suitability within a subject
domain. Accordingly, girls may hold more positive self-concepts
in mathematics if surrounded by female peers that counteract
the stereotype that girls have lower ability than boys within
this subject domain do. Consequently, counter-stereotypical

Frontiers in Education | www.frontiersin.org 4 May 2022 | Volume 7 | Article 840618

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-840618 May 12, 2022 Time: 14:1 # 5

Andersen and Smith Social Contexts and Students’ Self-Concept

achievement patterns potentially can disrupt gender stereotypes
and how they influence students’ self-concept. We defined
counter-stereotypical achievement patterns as math (language)
classrooms in which female (male) students have higher average
achievement than male (female) students—i.e., classrooms
in which girls’ (boys’) relative achievement contradicts the
stereotypical expectation. Specifically, we expected that being
in a classroom, in which female peers outperform male peers
in mathematics achievement could increase girls’ mathematics
self-concept through identification.

The Present Study
In this study, we investigated the influence of gender on students’
self-concept within and between classroom contexts in language
and mathematics, which represents traditionally stereotyped
subject domains. We posed three specific research questions:

1 Is there a gender gap in students’ self-concept in language
and mathematics net of actual subject-specific achievement,
and does the influence of gender vary across classrooms?

2 Do students, peers, and teachers’ GSB affect gender gaps in
self-concept in language and mathematics?

3 Does the gender-achievement pattern in the classroom
affects gender gaps in language and mathematics self-
concept?

First, based on previous research on gender gaps in education,
we hypothesized that there is a gender gap in self-concept in
the language (Durik et al., 2006; Ireson and Hallam, 2009)
and mathematics (Goldman and Penner, 2016). Specifically, we
expected girls to hold a more positive self-concept in language
and boys in mathematics, net of actual achievement in the
respective subjects.

H1: There is a gender gap in students’ self-concept in
language and mathematics, following traditional gender-
stereotypical patterns:

H1a: Girls hold more positive self-concepts compared to
boys in language net of actual achievement.

H1b: Boys hold more positive self-concepts compared to
girls in mathematics net of actual achievement.

Second, drawing on previous research on gender stereotypes
across subject domains, we hypothesized that GSB affects gender
gaps in the language (Retelsdorf et al., 2015; Muntoni et al., 2021)
and mathematics (Heyder et al., 2019). Contrary to most previous
research, our data included information on the GSB of students
themselves as well as their peers and (subject-specific) teachers.
Furthermore, due to the sampling of full classrooms, we were
able to distinguish between male and female peers to examine the
extent to which the influence of the GSB on same- and different-
gender peers differ. Specifically, we hypothesized that GSB about
the language of students, peers, and teachers would be associated
with a more positive language self-concept for girls and less
positive for boys. By contrast, we expected that GSB about the
mathematics of students, peers, and teachers would be associated

with a more positive mathematics self-concept for boys and less
positive for girls.

H2: GSB in the classroom context influences gender gaps in
language and mathematics:

H2a: GSB, regarding language, is associated with more
positive language self-concepts for girls and less positive for
boys, net of actual achievement.

H2b: GSB, regarding mathematics, is associated with
more positive mathematics self-concepts for boys and less
positive for girls, net of actual achievement.

Third, while one dimension of the classroom gender context
is GSB, another is the specific gender-achievement pattern. Does
subject-specific achievement in the classroom follow traditional
gender-stereotypical patterns or is there a counter-stereotypical
achievement pattern with boys (girls) outperforming girls (boys)
in the language (mathematics) and with what implications
for students’ self-concept? Specifically, we hypothesized that
counter-stereotypical achievement patterns in the classrooms
could alter gender gaps in self-concept.

H3: The specific gender-achievement pattern in the
classroom influences gender gaps in language and
mathematics:

H3a: Counter-stereotypical achievement in mathematics
classrooms (i.e., girls outperforming boys) reduces the
gender gap by increasing mathematics self-concepts among
female students.

H3b: Counter-stereotypical achievement in language
classrooms (i.e., boys outperforming girls) reduces
the gender gap by increasing language self-concepts
among male students.

MATERIALS AND METHODS

Data and Sample
The survey was conducted in 2019 as part of the project Exploring
School Culture (ESCU) at Aarhus University and included a
sample of students nested in 94 classrooms at 33 Danish schools,
specifically 6th (N = 1,094, response rate = 80.2%) and 9th-grade
students (N = 892, response rate = 74.3%) and their teachers
in Danish and mathematics (N = 143, response rate = 61.6%).
Recruited schools registered their 6th and 9th-grade classrooms,
and data were collected among the entire classrooms of students
(for more information on recruitment and data collection, see
Authors 2021). Through unique student identifiers, we were
able to combine the survey data with high-quality background
information on parental education, income, and occupation, as
well as standardized test scores in reading and mathematics
from tests conducted in the 6th and 8th grades for the 6th and
9th-grade students, respectively, from the Danish registers.

Combining survey and register data had four major
advantages. First, sampling entire classrooms allowed us to
analyze fine-grained gender-specific learning environments that

Frontiers in Education | www.frontiersin.org 5 May 2022 | Volume 7 | Article 840618

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-840618 May 12, 2022 Time: 14:1 # 6

Andersen and Smith Social Contexts and Students’ Self-Concept

include all students within a classroom linked to their teachers
in language and mathematics, respectively, which represent two
important and traditionally gender-stereotyped subject domains.
Second, the data included measures of GSB at the student,
classroom, and teacher levels across language and mathematics,
developed from existing scales (e.g., Martinot et al., 2012) and
adjusted to the Danish context, as well as detailed information on
students’ achievement in the same subjects. Accordingly, contrary
to most previous research on gender beliefs and stereotypes
in schools, which typically focus on either students, peers, or
teachers, we were able to analyze a multilevel dataset that
includes all three dimensions. Third, drawing on register data
allowed us to include an extensive set of control variables that
were not based on students’ self-reports and were available for
the entire population. Fourth, linking survey data on students’
academic self-concept to information on their actual achievement
from national tests enabled us to investigate students’ self-
concept in different subject domains net of actual achievement
in these subjects.

Students’ Self-Concept
We measured self-concept in the language and mathematics
domains based on two separate four-item scales (e.g., “I am
just not good at mathematics/Danish”) answered on a five-point
Likert scale. These items stemmed from the self-concept measure
from the Programme for International Student Assessment 2012
(OECD, 2013), reworked to also fit the Danish language domain.
The scales exhibited high internal consistency, as indicated by
Cronbach’s alpha for both mathematics (9th-grade α = 0.93 and
6th-grade α = 0.90) and language (9th-grade α = 0.90 and 6th-
grade α = 0.87). See Appendix Table 1 for the full list of items.
In our analyses, we estimated the gender gap in self-concept
as the coefficient for the gender variable in a model predicting
the self-concept.

Independent Variables
Student-Level Variables
We used test scores from nationally administered mandatory
high-stakes standardized tests to measure student achievement in
both subjects. The tests were adaptive; i.e., items were adapted to
match students’ competence level based on previous responses.
For 6th-grade students, the test was taken in the spring of 2019,
at the same time as the survey was conducted, while for the 9th-
grade students, the test was taken the previous year when they
were in 8th grade.

The measures of domain-specific GSB were based on items
about perceived differences in ability and attitudes from the
“mathematics as a gendered domain” scale (Leder and Forgasz,
2002). Items were translated to Danish and reworked to present
general statements that respondents could connect to either boys
or girls. Specifically, respondents reacted to seven statements
(e.g., “The weakest students in mathematics/Danish are. . .”) by
indicating whether this is most true for girls or boys on an
11-point scale with “primarily girls” at the one extreme (0)
and “primarily boys” at the other (10), with a neutral category
in the middle (5). The broad scope of the measure sought
to capture beliefs that go beyond observed gender differences

in achievement. The stereotype scales displayed high internal
consistency, with Cronbach’s alpha for mathematics (9th grade
α = 0.89 and 6th grade α = 0.85) and language (9th grade α = 0.92
and 6th grade α = 0.87). For the analyses, both GSB measures
were coded, so that a higher score indicated beliefs in line with
the common stereotype (i.e., favoring boys in mathematics and
girls in language). See Appendix Table 2 for the full list of items.

Classroom-Level Variables
We included several explanatory variables at the classroom level
based on teacher and peer measures. For teachers, we included
a measure of GSB corresponding to the one described for
students above. Specifically, this measure was based on seven
corresponding items that were answered in the same way as
for the students. The internal consistency was acceptable for
mathematics (α = 0.71) and high for language (α = 0.92).

For the peer group, we included measures of GSB, mean
achievement, and differences in achievement between female and
male peers. The peer GSB measure was calculated as the mean
of the student GSB scales at the classroom level for each subject
and male and female students separately. Peer achievement was
calculated as the mean achievement of students at the classroom
level. The individual student was excluded when calculating peer
variables, to avoid including the student in their peer group.

Finally, we calculated the gender-specific achievement pattern
in the classroom using the difference between female and male
achievement in mathematics (female achievement minus male
achievement), meaning that a positive score on this variable
indicated that the female peer group outperformed the male peer
group in the classroom. For language, we did the opposite (i.e.,
male achievement minus female achievement), meaning that a
positive score indicated that the male peer group outperformed
the female peer group. Controlling for the classroom-specific
gender difference in achievement also served to remove residual
variance in the GSB measures that simply reflected the observed
gender-achievement patterns in the classroom.

Control Variables
As previous research has indicated an association between
socioeconomic status (SES) and GSB (Davis, 2007; Cotter et al.,
2011; Pampel, 2011), we controlled for SES at both the individual
and classroom levels. We measured the SES of the student’s
father and mother individually through a composite measure of
income (in quartiles), years of education, and occupation (four
categories: self-employed, employed, student, and unemployed).
We combined these measures by deriving polychoric factor
scores (Holgado-Tello et al., 2010). For the SES of both father
and mother, we aggregated at the classroom level to calculate a
measure of peer SES, while excluding the individual student, as
for the other peer variables.

To control for spurious associations with teacher GSB, we
included controls for teacher characteristics: gender, age in years,
education (a dummy indicating whether they hold a master’s
degree), and teaching experience in years. Table 1 presents an
overview of unstandardized variables included in the analyses.
For descriptive statistics by gender, see Appendix Tables 3, 4.
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TABLE 1 | Descriptive statistics.

Language (N students = 1097, teachers = 73) Mathematics (N students = 934, teachers = 57)

Mean SD Min Max Mean SD Min Max

Student variables

Self-concept 2.459 0.858 −0.200 3.800 2.229 1.045 −0.200 3.800

Achievementa 1.012 0.868 −2.854 4.139 0.559 1.137 −3.369 4.766

Female 0.500 0.500 0.000 1.000 0.499 0.500 0.000 1.000

Student GSBa 6.516 0.644 3.000 8.000 4.943 1.522 0.000 10.000

Peer variables

GSB, male peersb 6.535 0.216 5.877 7.211 5.087 1.141 1.839 7.939

GSB, female peersb 6.526 0.247 5.714 7.152 4.741 0.918 2.556 7.310

Difference in female/male achievementb −0.146 0.429 −1.220 0.967 0.104 0.546 −1.197 1.467

SES, fatherb 2.712 0.755 0.963 4.423 2.757 0.758 0.963 4.423

SES, motherb 2.915 0.837 0.996 4.572 2.912 0.828 0.996 4.572

Teacher variables

GSB, teachera 3.610 1.398 0.375 7.500 3.765 0.503 2.000 4.750

Female 0.740 0.442 0.000 1.000 0.614 0.491 0.000 1.000

Age 45.301 10.729 19.000 63.000 45.509 10.652 26.000 65.000

Experience 16.973 10.550 1.000 38.000 16.430 10.821 1.000 42.000

Master’s degree 0.082 0.277 0.000 1.000 0.070 0.258 0.000 1.000

GSB are measured on a scale ranging from 0 to 10, with higher values implying beliefs by the domain-specific stereotype (higher values favor boys in math and
girls in language). aVariable is standardized in the empirical analysis. bCalculated from the standardized individual-level variable.

Notably, teacher GSB was generally lower than student and
peer GSB, suggesting that either teacher were less inclined to
hold stereotypical beliefs or that teachers were more inclined
to social desirability bias than were the students. Nevertheless,
the GSB of teachers generally showed a statistically significant
positive correlation with those of students and peers (see
Appendix Tables 5, 6 in the Appendix for correlation matrices).
Notably, however, female peers’ GSB and teacher GSB in language
were negatively correlated, suggesting that the girls held lower
GSB in language, regardless of the GSB of their teacher.

Analytical Strategy
To test our hypotheses, we analyzed data using a linear multilevel
regression model consisting of two levels: students (level 1)
and classrooms (level 2). The multilevel framework had several
advantages in this context. First, the multilevel strategy allowed
us to obtain unbiased standard errors from our hierarchical
data, despite violating the principle of independent sampling
of observations. Second, we were able to partition the variance
in self-concept into student-level and classroom-level variance
components, allowing us to determine and study the variance
that can be attributed to the social context of the classroom.
Third, we tested whether the effect of gender on self-concept
varied across the classroom context; i.e., if the impact of gender
on a student’s competence beliefs depended on the social context
of the classroom. We examined this for both language and
mathematics self-concept by fitting a random slope for gender
and testing this more elaborate model against a simpler random
intercept model using a likelihood ratio test.

Finally, while our data contained three levels (students nested
in classrooms that were nested in schools), our research questions
focused on the first two levels. Therefore, we treated the school

level as incidental in our models by adding dummy indicators for
each school. This corresponded to a school fixed effects approach,
which has previously been used in similar analyses (McNeish
and Wentzel, 2017). Besides being a strategy for modeling the
school level, the fixed effects approach had the added benefit
of significantly reducing selection bias by taking into account
selection processes in schools, which may otherwise have biased
our estimates. This strategy is valid under the assumption
that there is the limited systematic selection of students into
classrooms within schools—i.e., that classrooms are formed more
or less at random (for a similar argument see Ammermueller
and Pischke, 2009). Although we cannot completely rule out the
selection at the school level, the strategy is realistic in the Danish
context, where schools sought to create equal classrooms by
“balancing” resources. This particular characteristic of the Danish
compulsory school system implies very limited selection within
schools and, at worst, a selection process that can be characterized
as negative; i.e., “better” and more experienced teachers tend to be
allocated to more disadvantaged classrooms, which would yield
conservative estimates (for elaboration see Andersen and Reimer,
2019).

All models were estimated separately for each subject. For the
analyses, we group-mean centered all student-level variables and
grand-mean centered all classroom-level variables. All analyses
were carried out using Stata version 17.

Missing values in our data occurred mainly at the teacher
level due to non-response. For language, teacher non-response
reduced our sample by 17% and for mathematics by 36%.
Due to teacher non-response, we had no information to
impute teacher variables. Therefore, we chose a listwise deletion
approach to handle missing values. We also excluded classrooms
with less than eight student responses. This resulted in an
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analytical sample of 1,097 students for language and 934 students
for mathematics.

RESULTS

We present results from our empirical analysis in three steps.
First, we investigated whether or not students’ self-concept
differed across classrooms and if there was a gender gap in
students’ self-concept in language and mathematics net of actual
academic achievement. Second, we tested whether the influence
of gender on students’ self-concept varied across language and
mathematics classrooms. Third, we introduced measures of
gender-stereotypical beliefs and achievement patterns and their
interaction with students’ gender.

Tables 2, 3 present the impact of student, peer, and teacher
covariates on students’ self-concept in language and mathematics.
In Model 1, we estimated a baseline model including only

students’ gender and achievement as predictors of self-concept
to estimate the mean gender difference in self-concept across
language and mathematics. In Model 2, we included school fixed
effects to account for unobserved factors at the school level
and thus, focus the analysis on within-school variation. Models
3–5 introduced covariates at the student, peer, and teacher
levels, respectively, measuring gender-stereotypical beliefs and
achievement patterns, as well as their interaction with students’
gender. The main influence of these factors indicated how they
affected students’ self-concept on average—i.e., across both male
and female students—and whether including them in the models
affected the gender gap in self-concept in language/mathematics,
as well as the difference in gender gaps across classrooms. We
included cross-level interactions between students’ gender and
measures of gender-stereotypical beliefs and achievement to
assess heterogeneous effects across male and female students.
Finally, Model 6 included the full model with all cross-
level interactions.

TABLE 2 | Results from a multilevel model of self-concept in language.

(1) (2) (3) (4) (5) (6)

Fixed part

Student covariates

Achievement 0.391*** (0.032) 0.390*** (0.031) 0.395*** (0.033) 0.412*** (0.033) 0.417*** (0.032) 0.418*** (0.033)

Female 0.101 (0.062) 0.095 (0.064) 0.093 (0.063) 0.095 (0.064) 0.098 (0.061) 0.104 (0.061)

Student GSB 0.003 (0.050) 0.041 (0.030) 0.041 (0.029) 0.005 (0.047)

Peer covariates

Mean achievement 0.117** (0.040) 0.167*** (0.045) 0.165*** (0.045)

Male peer GSB -0.025 (0.051) -0.030 (0.038) -0.005 (0.053)

Female peer GSB -0.022 (0.062) -0.037 (0.044) -0.071 (0.062)

Relative female/male achievement 0.042 (0.056) 0.028 (0.044) 0.034 (0.058)

Teacher covariates

Teacher GSB -0.146** (0.055) -0.153** (0.057)

Cross-level interactions

Female*student GSB 0.077 (0.056) 0.064 (0.061)

Female*female peer GSB 0.022 (0.075) 0.067 (0.073)

Female*male peer GSB -0.032 (0.067) -0.061 (0.068)

Female*teacher GSB 0.133* (0.059) 0.158* (0.064)

Female*relative Female/male achievement -0.038 (0.071) -0.017 (0.069)

Intercept 0.0482 (0.147) -0.0970 (0.274) -0.138 (0.156) -0.320 (0.284) -0.429 (0.290) -0.453 (0.291)

Random part

Var(classroom) 0.079 (0.031) 0.048 (0.028) 0.048 (0.031) 0.040 (0.025) 0.026 (0.022) 0.025 (0.022)

Var(student) 0.764 (0.035) 0.759 (0.034) 0.754 (0.035) 0.748 (0.033) 0.746 (0.033) 0.744 (0.033)

Var(female) 0.058 (0.036) 0.080 (0.048) 0.083 (0.043) 0.082 (0.047) 0.059 (0.043) 0.057 (0.043)

ICC 0.094 0.059 0.061 0.051 0.034 0.034

-2 LL -1446.1 -1420.5 -1417.0 -1411.6 -1406.0 -1404.6

AIC/BIC 2908.2/2948.2 2908.9/3078.9 2902.1/3072.1 2913.1/3138.1 2908.0/3148.0 2913.2/3173.2

Student controls No No Yes Yes Yes Yes

Peer controls No No No Yes Yes Yes

Teacher controls No No No No Yes Yes

N(students) 1,097 1,097 1,097 1,097 1,097 1,097

N(classrooms) 73 73 73 73 73 73

Random slope across classrooms. School’s fixed effects. Parameter estimates with robust standard errors in parenthesis. Models estimated by maximum likelihood
and robust standard errors. School dummy variables are not presented in the table. Student-level variables are group-mean centered and classroom-level variables are
grand-mean centered. *p < 0.05, **p < 0.01, ***p < 0.001.
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TABLE 3 | Results from a multilevel model of self-concept in mathematics.

(1) (2) (3) (4) (5) (6)

Fixed part

Student covariates

Achievement 0.560*** (0.030) 0.564*** (0.028) 0.564*** (0.031) 0.611*** (0.036) 0.604*** (0.032) 0.605*** (0.035)

Female -0.391*** (0.048) -0.390*** (0.051) -0.380*** (0.047) -0.385*** (0.050) -0.374*** (0.047) -0.391*** (0.050)

Student GSB 0.197*** (0.050) 0.080 (0.041) 0.075 (0.041) 0.184*** (0.053)

Peer covariates

Mean achievement 0.229*** (0.045) 0.249*** (0.043) 0.236*** (0.043)

Male peer GSB -0.141 (0.086) -0.141* (0.062) -0.125 (0.087)

Female peer GSB 0.239** (0.087) 0.117 (0.070) 0.169 (0.096)

Relative female/male achievement 0.061 (0.056) -0.085 (0.048) 0.005 (0.068)

Teacher covariates

Teacher GSB -0.027 (0.045) -0.014 (0.041)

Cross-level interactions

Female*student GSB -0.283** (0.096) -0.270** (0.093)

Female*male peer GSB 0.054 (0.131) 0.025 (0.131)

Female*female peer GSB -0.183 (0.111) -0.201 (0.111)

Female*teacher GSB 0.043 (0.043) 0.025 (0.032)

Female*relative female/male achievement -0.165** (0.062) -0.178** (0.066)

Intercept 0.387 (0.200) 0.301 (0.255) 0.308 (0.224) 0.127 (0.168) 0.114 (0.190) 0.172 (0.206)

Random part

Var(classroom) 0.058 (0.016) 0.010 (0.008) 0.011 (0.009) 6.54e-22 (4.41e-20) 5.94e-25 (3.24e-23) 6.79e-25 (3.42e-23)

Var(student) 0.584 (0.025) 0.583 (0.028) 0.567 (0.025) 0.565 (0.025) 0.564 (0.024) 0.551 (0.024)

ICC 0.090 0.017 0.019 1.16e-21 1.05e-24 1.23e-24

-2LL -1101.5 -1080.1 -1068.4 -1058.3 -1057.6 -1046.6

AIC/BIC 2215.1/2244.1 2220.3/2365.5 2186.8/2307.8 2180.7/2335.5 2185.1/2354.5 2169.2/2353.1

Student controls No No Yes Yes Yes Yes

Peer controls No No No Yes Yes Yes

Teacher controls No No No No Yes Yes

N(students) 934 934 934 934 934 934

N(classrooms) 57 57 57 57 57 57

Random intercept across classrooms. School’s fixed effects. Parameter estimates with robust standard errors in parenthesis. Models estimated by maximum likelihood
and robust standard errors. School dummy variables are not presented in the table. Student-level variables are group-mean centered and classroom-level variables are
grand-mean centered. *p < 0.05, **p < 0.01, ***p < 0.001.

Tables 2, 3 show that in both language and mathematics,
the ICC was 9%. Accordingly, 9% of the variation in students’
self-concept could be attributed to factors at the classroom
level. Model 2 showed that there is a gender gap in students’
self-concept in mathematics, while the gender gap in language
did not reach conventional levels of statistical significance. In
mathematics, there was a large gender gap of 0.39 standard
deviations in favor of boys. Accordingly, on average, girls tended
to evaluate their mathematics competencies as worse than boys,
net of their actual academic achievement. In language, the gender
gap was reversed: on average, girls evaluated themselves more
positively than boys (b = 0.101), although this difference was not
statistically significant.

To examine whether the influence of gender varied across
classrooms, we tested a random slope of gender (i.e., whether
the gender gap varied across classrooms) in both subjects using
a likelihood ratio test. The results shown in Table 4 supported
the presence of a random slope in the language (p = 0.06), but
not in mathematics. Accordingly, the gender gap in mathematics
self-concept was stable across classrooms, while the difference

TABLE 4 | Results for likelihood ratio tests for random coefficients of gender.

Language Mathematics

Female 5.58+ 0.09

Chi-squares based on likelihood ratio test.+p < 0.10, *p < 0.05, **p < 0.01,
***p < 0.001.

between male and female students in language self-concept varied
across classrooms. Consequently, in our empirical analysis, we
modeled mathematics self-concept using a random intercept
model, while allowing a random slope for gender in language self-
concept.

In Model 3 in Tables 2, 3, we added students’ GSB and the
interaction of these beliefs with students’ gender. In language,
we found no evidence of students’ GSB having a significant
influence on their self-concept, neither on average nor across
male and female students. In mathematics, by contrast, students’
GSB had a positive average influence on self-concept and a
significantly negative association with gender. Consequently,
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FIGURE 1 | Teacher gender-stereotypical belief (GSB) and predicted language self-concept by gender. Marginal effects of teacher GSB on language self-concept by
gender. Based on estimates from Model 6 in Table 2.

female students’ GSB negatively affected their self-concept
in mathematics. In Model 4 in Tables 2, 3, we included
peer covariates. We distinguished between the GSB of male
and female students to examine if peer influence is gender-
specific. Furthermore, we added information on mean peer
achievement as well as the gender-achievement pattern in the
classroom to investigate how counter-stereotypical achievement
patterns influenced students’ self-concept in language and
mathematics. Mean peer achievement in the classroom had a
positive influence on students’ self-concept in both language
and mathematics. There was no significant impact of peer
covariates or their interaction with gender in language. In
mathematics, however, we found that the better the mathematics
achievement of female peers relative to that of male peers,
the lower the mathematics self-concept of girls. In Model 5
in Tables 2, 3, we examined the influence of teachers’ GSB
and the interaction of these beliefs with students’ gender. We
found that teachers’ stereotypical beliefs influenced students’
self-concept in language, but not in mathematics. Accordingly,
boys’ language self-concept was lower when their teachers
endorsed gender stereotypes concerning language ability. Model
6 in Tables 2, 3 represented the full model including all
student, peer, and teacher covariates and their interactions
with gender. Results from this model showed that the
relationship between gender and self-concept in language was
moderated by the teacher’s GSB. Meanwhile, the relationship
between gender and self-concept in mathematics was moderated

by students’ GSB and by counter-stereotypical achievement
patterns. These moderation effects remained when taking into
account all other covariates and interactions. Consequently,
as illustrated in Figure 1, our empirical analysis showed
that the gender gap in students’ self-concept in language
increased with teachers’ GSB because there was a negative effect
on male students.

The gender gap in mathematics was unaffected by teachers’
GSB. As illustrated in Figure 2, in addition to the GSB and
relative performance of female peers, gender differences in
mathematics self-concept were mostly affected by students’ own
GSB. Stronger GSB correlated with higher mathematics self-
concept among boys and lower mathematics self-concept among
girls, increasing the gender gap.

In addition to students’ own GSB, the relative achievement
of female/male students also moderated the relationship between
gender and self-concept in mathematics. Figure 3 illustrates that
female students on average had lower mathematics self-concept
in classrooms with “over-performing” female peers.

Accordingly, being in a counter-stereotypical classroom
in terms of stereotypical mathematics achievement did not
benefit girls’ self-concept in mathematics. On the contrary,
the mathematics self-concept of girls was lower when their
female peers in the classroom outperformed their male
peers in mathematics.

In summary, our empirical analysis showed that 9% of the
variation in students’ self-concept in language and mathematics
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FIGURE 2 | Students’ GSB and predicted mathematics self-concept by gender. Marginal effects of teacher GSB on mathematics self-concept by gender. Based on
estimates from Model 6 in Table 3.

FIGURE 3 | Difference in female/male peer achievement and predicted mathematics self-concept by gender.

was due to variations at the classroom level. The ICC was reduced
to approximately 6% in language and approximately 2% in
mathematics when introducing school fixed effects to the model.
Including contextual covariates further reduced the ICC in both
subjects; in the full model, the ICC was close to 0 in mathematics
and approximately 3% in language. Furthermore, there was a
significant gender gap in students’ self-concept in mathematics,

but not in language. Gender differences in students’ self-concept
were unaffected by gender-stereotypical beliefs and achievement
patterns since the influence of gender in both subjects was
approximately equal across models. Yet, the influence of gender
on self-concept varied across classrooms in language, with
almost half the variation attributed to interactions between
GSB and gender. The random slope of gender in language
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was reduced by approximately 28% when introducing teacher
GSB. Finally, we found evidence of interaction effects between
students’ gender and GSB, although the specific mechanism
differed across subjects. While teachers’ GSB were important
for the gender gap in students’ self-concept in language, they
did not have an impact on gender differences in students’
mathematics self-concept. The more teachers endorsed the
stereotype that language is for girls, the lower the language self-
concept of boys net of actual achievement. By contrast, the
influence of students’ own gender-stereotypical beliefs differed
between male and female students in mathematics. The more
girls endorsed the stereotype that mathematics is for boys, the
lower their assessment of their mathematical ability. Moreover,
girls’ self-concept was negatively affected by counter-stereotypical
achievement in mathematics; i.e., when female peers in the
classroom outperformed male peers.

DISCUSSION

This paper set out to investigate gender differences in students’
competence beliefs in language and mathematics and the role
of gender beliefs and gender-achievement patterns in the social
context of classrooms. We analyzed combined survey and
register data from Denmark, which had the advantage that
it included measures of GSB at the student, (female/male)
peer, and teacher levels, as well as detailed information on
student and peer achievement. Furthermore, we only analyzed
within-school variation, thus, taking into account selection
processes in schools. Our analysis pointed to three main
findings. First, consistent with our hypothesis, we found a
gender gap in mathematics self-concept favoring boys, even
among boys and girls with the same level of performance.
This gender gap was quite large (0.39 SD) and did not vary
across classrooms. By contrast, the gender gap in language
varied across classrooms (p = 0.06). Second, we found that
GSB influenced gender gaps in self-concept in both language
and mathematics. An increase in GSB was generally associated
with a larger gender gap, driven by a decrease in self-
concept among students of the negatively stereotyped gender.
Accordingly, GSB resulted in a lower self-concept among girls
in mathematics and boys in language. Meanwhile, although
the general mechanism of GSB was consistent across subject
domains, how they operate differed. In language, gender
differences in self-concept (which varied across classrooms)
were driven by teachers’ GSB. As teachers’ GSB increased,
language self-concept among boys decreased. By contrast,
boys’ language self-concept was unaffected by their own and
male/female peers’ GSB. In mathematics, gender differences in
self-concept (which did not vary across classrooms) reflected
students’ own GSB. Accordingly, the greater the extent to
which individual (female) students endorsed the stereotype
that math is for boys, the lower their mathematical self-
concept. Third, counter-stereotypical achievement patterns in
mathematics classrooms hurt girls’ self-concept. Accordingly,
girls did not benefit from being surrounded by female peers

that outperformed male peers. Instead, girls in such counter-
stereotypical classrooms in terms of mathematics achievement
assessed their competence in mathematics at a lower level
than girls in classrooms characterized by more gender-
stereotypical achievement patterns. This negative influence on
achievement among female peers was likely due to a social
comparison effect where girls compared themselves to their
female classroom peers.

Theoretical and Practical Implications
While our findings support previous empirical and theoretical
understandings of the importance of socializing agents (Eccles,
1994) and social contexts (Crosnoe et al., 2008; Legewie and
DiPrete, 2014; Riegle-Crumb and Morton, 2017; Salikutluk
and Heyne, 2017; Raabe et al., 2019) for the development
of competence beliefs, we have also highlighted how these
processes differ according to gender and subject domains.
Until now, most research has focused on one specific subject
domain (such as language or mathematics) and gender
beliefs and stereotypes among students, peers, or teachers
(Retelsdorf et al., 2015; Salikutluk and Heyne, 2017; Alan
et al., 2018; Muntoni and Retelsdorf, 2018; Heyder et al.,
2019; Muntoni et al., 2021). Our study contributes to a greater
understanding of the interplay between gender-stereotypical
beliefs and achievement patterns and students’ self-concept
in gender-stereotypical subjects by analyzing very detailed
social contexts in classrooms. Accordingly, this paper is to
our knowledge the first to consider the multifaceted nature
of GSB in schools. While many of our results support
what we know from previous studies concerning gender
differences in self-concept and the role of GSB, our study
adds to this body of research by providing evidence of
the complex nature of gender beliefs in schools and their
consequences on student outcomes. Most importantly, our
findings suggest that how GSB influences students’ self-concept
are not necessarily homogeneous across gender and subject
domains. While students’ GSB was associated with students’
self-concept in both language and mathematics, the gender
gap in language self-concept differed across classrooms within
schools. Accordingly, the social context seemed to play a
different role in language classrooms than in mathematics
classrooms because gender differences in self-concept were
related to differences across classrooms. Combined with the
finding that language self-concept among boys was most
strongly influenced by teacher GSB, this finding suggests
that the gender gap in the language is perhaps more
malleable. If the language self-concept of male students varies
across different social contexts and is influenced by the
teacher, then interventions to counteract GSB among teachers
might be able to reduce the gender gap in language self-
concept.

In contrast to the male disadvantage in language, the
gender gap in mathematics was very large and constant
across classrooms. This fits well with the finding that girls’
mathematics self-concept reflected their own GSB net of
their actual mathematics achievement. Accordingly, the female
disadvantage in mathematics reflected strong internalized beliefs
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about gender and mathematics among the girls themselves.
This result may be interpreted in light of cross-cultural
research on gender inequality, which has argued that while
(vertical) gender inequalities tend to decline in affluent Western
democracies, self-expressive value systems, particularly in highly
egalitarian countries, still endorse the idea that the genders are
innately and fundamentally “equal but different,” and therefore
continue to encourage the development and enactment of
culturally masculine or feminine affinities (Charles and Bradley,
2009). Under these “post-materialist” gender regimes, gender
segregation retains legitimacy because it can be understood
as the result of free choices by equal, yet innately different,
men and women (Thébaud and Charles, 2018). In this context,
Denmark can be thought of as a prime example and girls’
(boys’) strong internalization of GSB in mathematics (language)
might be understood as a way of expressing “gendered selves”
through cultural gender beliefs. In addition to suggesting
a very different mechanism in play than in the case of
language, the role of female students’ own GSB may also
point to a much more stubborn problem. While teachers’ GSB
about students may be altered through targeted interventions,
female students’ own internalized perceptions concerning the
mathematical ability of girls are most likely harder to change.
This is particularly true if such internalized perceptions are
intertwined with “natural” and free expressions of gender identity
(Cech, 2013) and if girls have a more fixed mindset about
math ability with consequences for their competence beliefs
(Heyder et al., 2021).

Finally, girls’ mathematics self-concept was also influenced by
gender-stereotypical achievement patterns of female peers. Our
results provided evidence of a social comparison effect,
whereby girls evaluated themselves more harshly when
surrounded by high-achieving female peers. This result is
partly in line with previous research, which has suggested
that classmates in general (Salikutluk and Heyne, 2017) and
the gender stereotypes of classmates specifically (Muntoni
et al., 2021) play an important role in students’ educational
outcomes. However, we only found this to hold for girls.
Consequently, girls may be more prone to the influence of
female peers, as has also been suggested by research on gender
differences in STEM (Riegle-Crumb et al., 2006; Raabe et al.,
2019), which has particularly stressed that intra-gender social
comparison effects are stronger than inter-gender effects
(Thijs et al., 2010).

In summary, researchers, politicians, and schools should bear
in mind that GSB among students, peers, and teachers has
a significant and extensive influence on students’ competence
beliefs and that gender gaps in self-concept in language and
mathematics are important for later gender segregation and
inequality. Yet, gender beliefs operate in very different ways
(Correll, 2001) and need careful consideration and attention,
both at the individual and classroom level. Furthermore, our
study points to an important distinction between internalized
GSB and the GSB of others, which calls for a context-sensitive
approach to the consequences for students and the development
of possible interventions.

Limitations and Future Directions
The results from this study should be interpreted in light of
several limitations. First, the survey data consisted of a non-
random sample of schools. During the data collection process,
random samples of schools were invited to participate; however,
only a fraction of the schools agreed to participate, which
meant that schools to some extent self-selected into our sample
(although schools could only choose to participate if they had
been invited). Analyses of the representativeness of the sample
revealed only minor differences between the full population
and the sample in terms of parental income and education,
as well as 6th-grade test scores (about 0.1 SD). No differences
were found in terms of 9th-grade test scores or school size. In
other words, the sample was not perfectly representative, but
discrepancies in observed characteristics were small (Smith et al.,
2021). Furthermore, our original sample of teachers, particularly
those teaching mathematics, was significantly reduced due to
non-response. We chose not to impute missing data since we did
not have good imputation variables at the teacher level. If, for
instance, teachers decided to participate in the survey based on
certain unobserved characteristics, our results may be biased.

Second, our study aimed to investigate the role of school
contexts in the generation of gender disparities in educational
outcomes. Yet, we do not know if such disparities – in this
case in self-concept – are consequential for later outcomes. An
important task for future research is to examine whether early
gender disparities translate into later gender differences and
inequality in educational behavior and pathways, both within
and across gender.

Third, while our explicit measure of GSB was straightforward
to implement, there may have been a social desirability bias.
Accordingly, we might have underestimated GSB in our sample
due to respondents not providing honest answers [deliberately
or because of cognitive constraints regarding introspective access
to gender perceptions (Wenz et al., 2016)]. Future research
should investigate GSB using techniques that have been shown
to reduce social desirability bias, such as factorial surveys
investigating implicit gender beliefs and their causal mechanisms.
Furthermore, future studies could focus on collecting data
capable of distinguishing between individual GSB and the
perceived GSB of others to explore the internalization of GSB
from the social context.
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