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Abstract

This essay investigates the impact of classroom gender composition on the mental

health of adolescent students. Using data from the Health Behaviours of School-

aged Children survey in the Czech Republic, we exploit idiosyncratic classroom

variation in the gender composition within the same schools across different grades.

We find that a higher proportion of female peers in the classroom has a detrimental

effect on male students’ mental health, whereas no comparable effects are observed

among their female counterparts. Specifically, this effect is primarily driven by

an increase in symptoms such as feeling low and nervous. Importantly, our study

reveals non-linearity in the classroom gender composition effects, suggesting that a

reduction of the number of girls in the classroom may not always be advantageous

for boys, as its effectiveness depends on the initial gender composition.
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1 Introduction

The determinants influencing mental health in adolescents persist as a subject that re-

mains not fully understood. While economic research has traditionally directed its at-

tention toward physical health,1 an increasing number of recent studies have aimed to

unravel the complexities of mental health (e.g. Eisenberg et al. 2009, Currie et al. 2010,

Ding et al. 2009). Amidst the enduring COVID-19 crisis, marked by a concerning increase

in mental distress among adolescents, the imperative role of mental health as a crucial

aspect of overall well-being has become strikingly evident (OECD 2021). Notably, Currie

& Stabile (2006) find that mental health conditions may exert a greater influence on later

adult outcomes than physical health conditions.

Social interactions emerge as a pivotal factor influencing mental health, particularly

among adolescents, as they navigate a distinct phase of brain development (Orben et al.

2020). Given that children allocate a large proportion of their time to school, the class-

room environment occupies a central position wherein they actively engage in the for-

mation of their social interactions. Consequently, extensive research has examined the

impact of peer composition effects within the classroom (Henderson et al. 1978, Lazear

2001). The underlying concept of peer effects posits that students are not solely in-

fluenced by their own characteristics and circumstances, but also by the presence and

actions of their peers. As an illustration, when individuals finds themselves in an envi-

ronment where they are surrounded by peers with whom they are less likely to form close

relationships, the quality of their social interactions may suffer as a result. Hill (2015)

research reveals that boys tend to develop closer relationships with their male classmates,

indicating that the gender composition within a classroom may influence students’ men-

tal health through this dynamic. Furthermore, gender disparities in students’ habits and

perceptions may also exert peer-influential effects within the classroom, thus affecting the

individual student. Building on this rationale, Getik & Meier (2022) conducted a study

examining the peer gender composition effects on mental health among adolescents.

In this paper, we build upon this literature and explore the effects of classroom gender

composition on adolescent students in the Czech Republic. We use the Health Behaviours

of School-aged Children (HBSC) study to gather self-reported health-related outcomes

1Theoretical perspective can be drawn from the works of Mushkin (1962); Becker (2009); and Gross-
man (1972), while applied research is explored in papers such as Cawley (2004); Cawley (2004); and
Lindeboom et al. (2010).
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and background characteristics of students. This survey encompasses students in the

6th, 8th, and 10th grades across five waves spanning from 2002 to 2018. Our treatment

variable of interest employs the students’ reported gender to determine the classroom

proportion of female peers, excluding the student themselves. To assess mental health, we

construct an index that measures psychological complaints among students, comprising

of the following symptoms: feeling low, feeling irritable, feeling nervous, and experiencing

sleeping difficulties.

HBSC utilizes schools as the primary sampling unit in Czechia, thereby providing

data on classes from different grades within the same school. Inspired by the approach

of Hoxby (2000), we exploit idiosyncratic classroom variation in the proportion of female

students within the same schools across grades for identification. This method allows us

to account for school and grade fixed effects to address any confounding factors shared

among all students within the same school as well as those within the same grade. To

assess the validity of our findings, we conduct a variety of balancing tests that support our

identifying assumption that the classroom gender composition is exogenous, conditional

on grade and school fixed effects

Our findings align with Getik & Meier (2022) and indicate that male students may

experience a decline in their psychological well-being when surrounded by female peers,

while female students do not seem to be similarly affected. Specifically, our investigation

reveals that a 10 percentage point increase in the classroom proportion of female peers

results in a significant rise of 0.0585 index points in the psychological complaints of male

students, constituting a 1.2% deviation from the baseline. Notably, this effect appears to

be particularly driven by the experience of symptoms such as feeling low and nervous.

We further investigate potential channels that may explain the adverse impact of class

gender composition on boys’ mental health, as well as the disparities in effects observed

between boys and girls. We explore the influence of gender composition on the classroom

environment, with a focus on mechanisms that we expect to be intertwined with mental

health: physical activity, school environment, body perception, and drug use. Our results

suggest that a reduction in physical activity levels among male students in the presence

of more female peers may constitute one possible channel that could account for the

observed increase in mental health complaints. Furthermore, while alterations in the

school environment are unlikely to be the primary driver of the negative effect on boys’
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mental health, they may offer a plausible explanation for the gender disparities in our

estimates. However, body perception and drug use do not appear to be mechanisms

driving the observed effects.

Finally, we perform a heterogeneity analysis to explore whether the influence of class-

room gender composition varies based on the intensity of exposure. Interestingly, the

findings show that the most pronounced negative effects on boys’ mental health do not

coincide with the highest level of proportion of female peers. This suggests that the

removal of a female peer from the class may not always lead to positive outcomes on

boys’ mental health, depending on the initial proportion of female peers. Moreover, girls

similarly exhibit non-linearity in the classroom gender composition effects.

This paper makes several notable contributions to the existing literature. Firstly, it

offers novel insights into the determinants of mental health among adolescents, thereby

expanding the understanding of a topic that has gained substantial prominence. Secondly,

through our main analysis and exploration of potential mechanisms we expand on the

peer effects literature by investigating the classroom gender composition effect on multiple

outcomes. Lastly, we leverage the underutilized HBSC dataset and capitalize on the

unique sampling procedure of the Czech Republic, in which schools serve as the primary

sampling unit, to exploit idiosyncratic within-school variation.

The structure of the paper is as follows: Section 2 provides a comprehensive review

of the relevant literature. Section 3 presents an institutional background and data. In

Section 4, we outline the empirical approach, and Section 5 includes a set of balancing

tests. The main findings are presented in Section 6, followed by an exploration of the

potential mechanisms underlying these results in Section 7 Section 8 presents a policy-

relevant heterogeneity analysis. Finally, Section 9 concludes the study.

2 Literature Review

The literature on the influence of peer effects on the mental health of adolescents is rel-

atively limited but expanding rapidly. This literature review serves multiple purposes.

Firstly, it aims to explore the concept of peer effects, encompassing both general peer

influence and the specific impact of gender composition on the mental well-being of ado-

lescents. Secondly, it seeks to identify the potential mechanisms through which the gender
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composition of a classroom can affect mental health, shedding light on the underlying

processes. Thirdly, it aims to situate our paper’s contributions within the existing peer

effects literature.

Peer effects are rooted in the idea that an individual’s outcome is partly determined

by peer composition, with the classroom being a relevant peer environment (Henderson

et al. 1978, Lazear 2001). The ideal experiment to study classroom peer effects would

involve randomly assigning students to school classes, thereby ensuring that a given peer

composition remains exogenous to factors affecting the outcome of interest. However, the

random assignment of students across schools and classes can be challenging to guarantee

due to the inherent difficulty in completely eliminating selection bias. While randomized

control trials offer a rigorous approach to implementing random assignment, they come

with the drawback of costly enforcement. Thus, applied research has adopted different

empirical strategies to address confounding factors when estimating peer effects. The

prevailing method employed to control for the likely self-selection bias of students into

schools and classrooms is to incorporate fixed effects at either the student or school level

(Sacerdote 2011). In essence, these methods enable researchers to approximate the causal

impact of group background characteristics on different individual outcomes (Angrist &

Pischke 2009, p. 193).

One of the strands of the peer-effects literature examines the potential influence of

gender composition within classrooms on students’ outcomes. The gender of students

offers a compelling avenue for exploring spillover effects among peers due to its inherent

random nature. Drawing upon insights primarily from the psychological literature, stud-

ies have demonstrated that children tend to conform to their gender identity, a crucial

factor in group socialization (Martin & Ruble 2004). In an applied and economic context,

Hoxby (2000) made pioneering contributions by employing a fixed-effects model to lever-

age natural variations in gender compositions across cohorts within the same school. Her

findings revealed that an increase in the proportion of girls in a cohort led to improve-

ments in mean peer test scores for both genders.2 Similar patterns have been observed

in studies that rely on random assignment of students (Whitmore 2005).

The interest in evaluating peer compositional externalities on mental health is shared

2Using a similar methodological approach, Black et al. (2013) find consistent effects for females when
investigating cohort variations in the proportion of females. However, male students are disadvantaged
by an increase in the proportion of females peers.
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interdisciplinarily. Within the non-economic literature, particularly in the fields of psy-

chology and medicine, there exists a body of work exploring the impact of peers on

mental health (see, Bearman & Moody 2004, Rosenquist et al. 2011). In the economics

field, a recent paper by Giulietti et al. (2022) examined whether exposure to peer depres-

sion in adolescence affects one’s own depression in adulthood using survey data of U.S.

adolescents. Notably, their findings indicate that a higher proportion of same-gender

peers experiencing depression amplifies the long-term depression for females, while no

significant effect is observed for males. Considering the influence of peer depression ex-

posure during adolescence on long-term mental well-being, it is reasonable to infer that

the effects of peer depression can extend to the classmates’ current mental health. Fur-

thermore, given the well-documented evidence of a higher incidence of mental ill-health

among females (Nolen-Hoeksema 2001, Kuehner 2003, Van de Velde et al. 2010), one

might anticipate that a greater presence of females in the classroom would result in an

increased exposure to peer depression, consequently leading to a potential rise in mental

health complaints. Hence, investigating alterations in the classroom gender composition

is an intriguing avenue to explore as it holds the potential to be a significant determinant

of mental health among adolescents. Moreover, the existence of additional gender dispar-

ities among students may influence the classroom environment, further emphasizing the

relevance of this peer effect.

Closely related to our work, Getik & Meier (2022) investigate the role of gender

composition as a determinant of mental health. They leverage natural variations in gender

compositions across cohorts within the same school to examine the association between

gender composition and the mental health of adolescents using Swedish administrative

data. Their findings reveal that a higher proportion of female peers in the classroom

increases the prevalence of mental ill-health, particularly among boys.

In order to gain deeper insights into how the gender composition of classrooms can

influence mental health outcomes in adolescents, we explore the existing literature that

investigates diverse mechanisms shaping the classroom environment. The influence of

the school environment on mental health is multifaceted, encompassing factors such as

the quality of interactions and the emotional and physical dynamics among its members

(Wang & Degol 2016).

Firstly, studies examining the role of bullying find that students report less fighting
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when the share of females in the class increases (Lavy & Schlosser 2011). Moreover,

the negative relationship between bullying and mental health is widely recognized in the

medical literature (Eyuboglu et al. 2021). Considering these findings, it is plausible that

a decrease in fighting behavior potentially associated with a higher proportion of females

in the class could be one potential channel through which gender composition influences

mental health among adolescents.

Secondly, in terms of gender differences in friendships, empirical evidence suggests

that boys typically possess larger same-gender networks than girls (Ladd 1983, Anelli &

Peri 2019). Furthermore, research indicates that boys tend to foster closer relationships

with their male classmates (Hill 2015). Consequently, an increase in the proportion of

female classmates can result in a reduction of potential friends for boys. Considering the

positive impact of having more friends on mental health (Ho 2016), alterations in gender

composition may have distinct implications for male and female students.

Thirdly, empirical studies conducted in the field of psychology have provided evidence

regarding the impact of peer influence on an individual’s subjective perception of body

image (Michael et al. 2014). Notably, research findings suggest that gender may play a

significant role in shaping these perceptions, as males often express a desire to increase

muscle mass, whereas females tend to aspire to reduce overall body size (Ata et al. 2007).

Considering the well-established positive association between body image and mental

well-being (Holsen et al. 2001), it follows that changes in the gender composition of a

classroom may have varying implications for students based on their gender.

Fourthly, a body of research has demonstrated the influential role of peer relationships

in promoting physical activity among individuals (Salvy et al. 2008). Notably, studies fo-

cusing on adolescents consistently indicate gender differences in engagement with various

forms of organized play, with boys exhibiting a higher participation rate compared to girls

(Moller et al. 1992, Zarbatany et al. 2000). Consequently, an increase in male peers has

the potential to elevate the level of physical activity of students. Given the documented

positive correlation between physical activity and improved mental well-being (Bize et al.

2007), changes in the gender composition of a classroom may affect mental health among

students.

Fifthly, empirical research in economics has provided evidence that juvenile risky be-

havior, such as teenage drinking and smoking, may be influenced by peer-group effects,
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as presented by Gaviria & Raphael (2001). Such behaviors have been shown to be as-

sociated with the mental health of adolescents (Treur et al. 2021), thus representing a

plausible mechanism through which gender composition affects students’ mental health

outcomes.

Relative to the papers reviewed above, our thesis offers both corroborating and novel

insights into the existing literature. We present further evidence that aligns with the

findings of Getik & Meier (2022), suggesting that increased exposure to female peers is

associated with a higher prevalence of mental health issues among boys, while girls appear

to be less affected. An important aspect of our study is the utilization of the seldom-

used HBSC dataset, which allows us to explore the influence of peer effects on Czech

adolescents. By leveraging this additional data source, we provide suggestive evidence

that supports the generalizability of the observed effects to other institutional contexts.

These findings provide a solid foundation for future research to substantiate and vali-

date our conclusions. Additionally, this study delves extensively into the identification of

mechanisms, particularly associated with our dataset, to explain the reasons underlying

the gender disparity in the estimated effects of gender composition on mental health.

Thus, it further contributes to the existing body of literature evaluating the effects of

classroom gender composition. Finally, our research methodology deviates slightly from

existing peer effects studies. In contrast to previous studies that have commonly relied on

exploiting idiosyncratic cohort variation in the proportion of female peers within schools

across cohorts, our approach differs due to the absence of longitudinal data on the same

schools. Specifically, we leverage the availability of class-level data across different grades

within schools from the HBSC survey to exploit class grade-by-grade variation. Conse-

quently, our findings reside within a distinct niche of empirical strategies employed in

studying peer effects, enhancing the richness and diversity of the existing literature.

3 Institutional Background and Data

This paper employs Czech data obtained from the Health Behaviours of School-aged

Children survey; a World Health Organization collaborative cross-national study con-

ducted every four years. Specifically, we analyze the survey data from 2002, 2006, 2010,

2014, and 2018 to investigate the mental health of 11-, 13-, and 15-year-old students in
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representative samples of schools. The response rates for schools in the survey cycles

ranged from 75% to 99%, while the response rate for adolescent respondents surpassed

80% (Sigmund et al. 2020).3 Some regions and types of schools exhibited slightly lower

participation rates in Czechia which creates minor inconsistencies in the composition of

the actual sample. To address these issues and to enhance the sample’s representative-

ness, we employ the HBSC survey weights. This variable was designed to adjust the

actual proportions in relation to the target distribution by taking into account factors

such as federal state, type of school, gender, and age (Moor et al. 2020).

The sampling procedure of HBSC in the Czech Republic employs schools as the pri-

mary sampling units,4 randomly selecting one class from each grade in every school repre-

senting the three age categories previously mentioned (Cosma et al. 2021). This approach

permits us to exploit within-school variation across grades to examine the effect of the

proportion of female peers on students’ mental health and well-being. This analysis is

made possible due to our rich dataset, encompassing background information and mental

health indicators for students across grades within the same school. The data, obtained

from the HBSC, is self-reported by the students themselves. We pooled the data from

all study years in our analysis, resulting in 30,865 school-aged Czech adolescents (ob-

servations). In the following section, we provide an institutional context, explicate the

estimation sample, and present a summary of descriptive statistics and definitions of key

variables.

3.1 Schooling in the Czech Republic

In the Czech Republic, students are legally required to attend school starting from the

age of 6 and complete 9 years of compulsory education (European Commission 2023). As

a result, all students included in our sample are still within the compulsory education age

3A valid concern arises regarding the non-response observed as it may be attributed to students with
significant mental health issues, thereby rendering our sample non-representative of the overall student
population. However, it is worth noting that empirical observations from the 2014 Czech study wave in-
dicate that student non-response can be ascribed not only to illness but also to a range of diverse factors,
including participation in academic competitions or sporting events (Zidkova et al. 2020). Therefore,
we can reasonably conclude that the absence from the survey does not solely stem from mentally ill
students, mitigating the concern of a skewed sample.

4Typically, the HBSC survey employs a stratified random cluster sampling method, using school classes
as the primary sampling unit. However, in cases where this sampling frame is impractical, schools are
then used as the primary sampling unit (Currie et al. 2014). One of those niche cases is the Czech
Republic.
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range, which ensures that our sample is representative of the targeted population. Basic

education in the Czech Republic is divided into two stages, the primary stage (covering

grades 1-5) and the lower secondary stage (covering grades 6-9). The majority of students

attend a single regular nine-year elementary school. During the second stage, which is the

final compulsory phase of elementary education, students are provided with the option to

either continue their studies in their current school, or attend an eight-year gymnasium

(osmileté gymnázium), or a six-year gymnasium (šestileté gymnázium). The latter option

is relatively uncommon and represents the sole instance where 6th-grade students attend a

different institution from their 8th and 10th-grade counterparts (Government of Czechia

2020). This specific feature facilitates the collection of data for a class in each grade

within the same school, a particularity that we employ in our methodology to account

for school and grade fixed effects. Moreover, using schools as the primary sampling unit

in Czechia ensures that most schools provide information on students from each grade.

3.2 Estimation Sample

To ensure the effectiveness of our estimation strategy, which relies on variation among

classes from different grades within the same school, we excluded classes where students

from different grades were combined. These particular observations were predominantly

derived from small-scale schools that may encounter resource limitations and do not

represent the typical school in the Czech Republic. As a result, we removed 37 individuals

from our sample, resulting in a final pooled sample of 30,828 students for our primary

analysis.

3.3 Summary Statistics and Variable Definitions

The present study comprises a sample of nationally representative Czech adolescents who

were enrolled in 1,671 classes across 572 schools, during the 2002 (n=5,012; 51.9% girls),

2006 (n=4,779; 49.5% girls), 2010 (n=4,391; 51.5% girls), 2014 (n=5,082; 52.4% girls),

and 2018 (n=11,564; 49.7% girls) academic years. Notably, the final sampling period in

2018 consists of a greater number of observations in comparison to the preceding periods,

implying that our findings may be primarily influenced by this year. An overwhelm-

ing proportion of the schools included in our sample, amounting to approximately 92%,
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Table 1: Descriptive statistics.

Boys (49.3%) Girls (50.7%)

N Mean SD N Mean SD
(1) (2) (3) (4) (5) (6)

A. Dependent Variables

Psychological complaints index [0, 16] 14,581 4.87 3.61 15,231 6.21 3.91
Feeling low (= 1 if at least about every month) 14,682 .43 .49 15,320 .60 .49
Feeling irritated (= 1 if at least about every month) 14,749 .77 .42 15,365 .85 .36
Feeling nervous (= 1 if at least about every month) 14,766 .75 .43 15,376 .82 .38
Sleeping difficulties (= 1 if at least about every

month)
14,722 .44 .50 15,349 .55 .50

School environment
Do you like school (= 1 if positive feeling) 15,067 .66 .48 15,532 .74 .44
Feeling pressured by school (= 1 if at least some) 15,056 .31 .46 15,514 .34 .47
Students work together (= 1 if agree) 14,953 .59 .49 15,468 .50 .50
Students are helpful (= 1 if agree) 14,919 .49 .50 15,440 .48 .50
Students accept me (= 1 if agree) 14,921 .73 .44 15,449 .67 .47
Bullied by others (= 1 at least once) 14,862 .17 .38 15,355 .17 .37

Behavior change and body positivity
Think about body (= 1 if about the right size) 15,047 .45 .50 15,541 .50 .50
Days physically active per week 15,118 4.48 2.06 15,568 4.03 1.99
Ever tried smoking 15,000 .36 .48 15,507 .34 .47
Ever been drunk 14,827 .29 .45 15,371 .24 .43

B. Individual-level Characteristics

Traditional Family (= 1 if living with both parents) 15,195 .71 .46 15,633 .68 .47
Family affluence scale (FAS II) 14,820 5.48 1.93 15,297 5.28 1.99
Age 15,169 13.39 1.66 15,605 13.39 1.65

C. Class-level Characteristics

Proportion of female peers 15,195 .50 .13 15,633 .51 .12
Proportion of above-mean FAS II students 15,195 .49 .54 15,633 .49 .56
Significant change in class size indicator 15,195 .05 .21 15,633 .04 .20
Age outlier in class indicator 15,195 .03 .17 15,633 .03 .17
Class size 15,195 19.58 4.62 15,633 19.76 4.54

School size 15,195 56.02 10.26 15,633 56.34 10.21

Notes: – Authors’ tabulation of data supplied by the Health Behaviour in School-aged Children survey. The table provides
descriptive statistics on key variables for two distinct groups within the estimation sample: male students (n = 15, 195)
and female students (n = 15, 633). School size considers the number of students sampled in each school.

have three classes that are sampled. The majority of the remaining schools in our sample

(around 7%) are known as six-year academies, which are schools that span two grades

starting from the 8th grade. The average number of students sampled within school and

class is approximately 56 and 20, respectively.

Psychological complaints index. Panel A in Table 1 lists the student outcomes ana-

lyzed in this study. Notably, the mental well-being of the students serves as the primary

outcome. The utilization of the psychological complaints index derived from the HBSC

data as the primary outcome variable has been widely recognized as a reliable non-clinical
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measure in the psychological literature (Ravens-Sieberer et al. 2022, Cosma et al. 2020,

Erhart et al. 2009, Haugland & Wold 2001). The HBSC Symptom Checklist was em-

ployed to assess subjective psychological complaints by asking participants to report the

frequency of symptoms experienced over the previous six months. The responses were

assessed on a 5-point Likert scale, ranging from zero (”about every day”) to four (”rarely

or never”). In total, the psychological complaints index includes four symptoms: feel-

ing low, feeling irritable, feeling nervous, and experiencing sleeping difficulties. For the

construction of the index, the scoring for each symptom was reversed, and the individual

scores were summed. As a result, the index ranges from 0 to 16, with higher values indi-

cating a greater frequency of complaints. Panel A presents the mean values and standard

deviations of the psychological complaints index and its individual symptoms for male

and female students separately. To analyze the individual symptoms, we transformed the

categorical variables into binary indicators. A value of zero denotes rare or non-existent

occurrences of the symptom in the preceding six months, while a value of one signifies

that the symptom has recurred more than once per month. Female students report higher

levels of psychological complaints index score as a whole and for each specific symptom.

The mean psychological complaints index score for male students is approximately 4.9 out

of 16, whereas female students report a score of approximately 6.2. Consistent with prior

research examining gender differentials (Nolen-Hoeksema 2001, Kuehner 2003, Van de

Velde et al. 2010), our findings align with the prevailing evidence indicating higher levels

of psychological complaints among female adolescents.

Mechanisms. In regard to the mechanisms examined in the present study, the col-

lected student responses from the HBSC survey are presented in Table 1, Panel A. To

facilitate comprehension, we have transformed each question in the survey into a binary

outcome variable. These measures have been constructed to capture diverse potential

dynamic channels that may be affected by an increase in the proportion of female peers,

while influencing the mental health of students. The initial set of variables, categorized

as school environment outcomes, reveals that female students are more likely to exhibit a

positive attitude toward school than their male counterparts (74% versus 66%). However,

both genders report comparable levels of experiencing school-related pressure, instances

of bullying, and receiving support from fellow students. Conversely, male students tend
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to exhibit a greater likelihood of perceiving acceptance from their peers in comparison

to female students (73% versus 67%), and also express a higher agreement regarding

collaborative efforts among classmates (59% versus 50%). The second set of variables

pertains to the examination of a student’s body image and the alterations in their behav-

ioral patterns. Notable gender disparities are observed, particularly in perceived body

image, wherein males report lower satisfaction levels compared to females (45% versus

55%). Additionally, male students display higher levels of engagement in physical activity

than their female peers. While both genders exhibit low levels of recreational behaviors,

male students are slightly more likely to have experimented with smoking and drinking.

The gender discrepancies observed across various mechanisms suggest that the class-

room environment may be profoundly influenced by its gender composition. Considering

the potential influence of classmates’ perceptions and habits on individual students, the

proportion of female peers within the classroom could potentially exert an influence on

student mental well-being, should these mechanisms indeed demonstrate a correlation

with mental health.

Individual-level controls. In Table 1, Panel B we present statistics of the individual-

level characteristics of the students in our sample, which constitute the initial set of

controls employed in our analysis. Firstly, to determine whether the students reside

in a traditional family, we leverage the information provided by HBSC, which records

data on whether the respondent lives with or without a mother or father in the main

residence. Hence, the variable indicates a value of one if the individual lives with both

parents and zero otherwise. Within our sample, we note that approximately 70 percent

of the students come from traditional families, and this proportion remains consistent

across both genders. Secondly, as a means of measuring an individual’s socioeconomic

status, SES, we employ the family affluence scale (FAS) as a background variable. In

particular, we employ the second iteration of FAS, namely FAS II, which comprises four

items specifically designed to capture indicators of family affluence. These items inquire

about the ownership of a car or other motorized vehicle within the family, the presence of

a personal bedroom for the respondent, the number of computers possessed by the family,

and the frequency of family vacations outside the Czech Republic in the preceding year.

By aggregating the numerical values corresponding to each survey question, we derive
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a family affluence index ranging from zero to nine. A score of zero denotes the lowest

level of family affluence, while a score of nine represents the highest level of affluence.

The family affluence scores of male and female students are relatively comparable, with

male students exhibiting an average score of approximately 5.5 out of 9, while female

students report an average score of around 5.3. Furthermore, age, the final individual-

level characteristic, was derived directly from the dataset. We note that the average age

of female and male students is closely similar.

Classroom-level controls. Table 1, Panel C displays the class-level characteristics em-

ployed as controls in our analysis. Of particular interest is our treatment variable, the

proportion of female peers, which is constructed at the classroom level excluding the

student himself or herself. Notably, male and female students both experience an ap-

proximately equal proportion of female peers in the classroom on average. The first

class-level control that we include in the analysis is a variable indicating the proportion

of students in the class with an above-average level of FAS II (i.e., 5.4 out of 9), ex-

cluding the individual oneself. Given our expectation that socioeconomic status plays a

significant role in self-selection, we incorporate an additional control by considering the

class-level socioeconomic status. This is done to account for the possibility that parents of

students may consider not only their own FAS level but also the FAS levels of their child’s

classmates when making educational decisions. While we anticipate that parental selec-

tion based on across-grade differences in schools is likely minimal, including this control

variable allows us to mitigate any potential remaining confounding factors. Table 1 shows

that this proportion does not differ significantly between genders on average. Moreover,

we follow the approach outlined in Brenøe & Zölitz (2020) for the subsequent controls.

We include an indicator variable to capture whether schools have undergone substantial

fluctuations in class size across grades. Specifically, if the class size of the grade below

deviates by at least 50 percent (either decreasing or increasing) compared to the grade

above, the indicator variable is assigned a value of one; otherwise, it takes a value of

zero. We note that around five percent of both male and female students are enrolled in

classes that encounter this specific situation. Furthermore, we also construct an indicator

variable to detect the presence of age outliers within the classroom. These outliers are

defined as individuals whose age exceeds the standard age for their corresponding grade
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level by two years. Male and female students experience a comparable occurrence of age

outliers in their classes, approximately three percent for each gender. Finally, as our last

control variable at the class level, we examine the class size, with our sample typically

documenting an average of 20 students per class. However, it is worth noting that this

figure exhibits minor variations between genders, potentially attributable to the presence

of exclusive male classes, which tend to be smaller and consequently contribute to a lower

average class size for the male cohorts.

4 Empirical Strategy

In this study, we evaluate the impact of classroom gender composition on students’ men-

tal health outcomes. An inherent challenge in estimating peer effects arises from the

self-selection and sorting of students across schools. It is conceivable that the gender

composition within a classroom is correlated with school or grade-level characteristics

that may also affect students’ mental health. For instance, parents of female students,

who often experience more pronounced mental health concerns,5 may select schools based

on their perceived ability to provide appropriate support. This non-random assignment

of students into schools would undermine the correct identification of the causal rela-

tionship between the outcome of interest and classroom gender composition, resulting in

downward biased estimates for female students.

To address the issue of sorting, we use the HBSC cross-sectional data and exploit

idiosyncratic classroom variation in the proportion of female students within the same

schools across grades. The basic idea underlying this approach is to compare student

outcomes across different grades, who encounter a similar school environment and possess

comparable background characteristics, with the only distinguishing factor being the

proportion of female students in their respective classrooms. The observed variations in

this proportion are assumed to be driven exclusively by natural fluctuations, making it

an appropriate variable to estimate peer effects. By adopting this methodology, we aim

to account for a significant source of potential confounding factors that could bias the

estimation of gender composition effects. Our approach is founded on the assumption that

5We observe a similar pattern in our sample, with female students reporting an average score of 6.21,
while male students reporting an average score of 4.87 in the psychological complaints index. This
gender disparity is consistent across all symptoms, suggesting that females experience more severe
self-reported mental health issues.
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parental decisions to enroll their children in a particular school are unlikely to be based

on their knowledge of across-grade differences in schools. This research methodology has

been previously employed by various studies investigating peer effects among students

(e.g., Hoxby 2000, Brenøe & Zölitz 2020, Giulietti et al. 2022). However, a distinguishing

feature of our study is that we utilize pooled data from the HBSC study waves and exploit

variation in classes from different grades within schools for a given year. In contrast, other

studies have made use of panel data and exploited changes in cohort composition within

the same school across time. Hence, we exploit class grade-by-grade variation, while other

studies use cohort year-by-year variation.

We present the main specification of our model below:

Yisg = β1Femalei × ShareFemPeersisg + β2Malei × ShareFemPeersisg

+ β3Femalei + γXisg + αs + δg + εisg,
(1)

where Yisg is the mental health outcome of student i attending school s in grade

g. To investigate the influence of gender composition on student outcomes, we em-

ploy ShareFemPeersisg as our treatment variable of interest. This variable measures the

proportion of female students in a given classroom, excluding the individual himself or

herself. In the spirit of Brenøe & Zölitz (2020), we analyze how the proportion of female

peers interacts with the gender of individual students to study heterogeneity by gender.

Specifically, we denote an individual i as female if Femalei is equal to 1 (=0 otherwise),

and as male if Malei is equal to 1 (=0 otherwise).

Therefore, the coefficients of interest, β1, and β2, represent the extent to which the

mental health outcomes of female and male students, respectively, are impacted by the

gender composition of their classroom. A positive estimate would suggest that having

a higher proportion of female peers in the classroom results in an increased incidence

of mental health complaints among students. Additionally, β3 provides insight into the

gender disparity in mental health outcomes conditional on controls.

The terms αs and δg represent school and grade fixed effects. The inclusion of school-

fixed effects aims to address any confounding factors shared among all students within

the same school, while grade-fixed effects account for confounding factors specific to a

particular grade level.6 Xisg is a vector comprising the three individual-level and the

6As demonstrated by Angrist (2014), the application of the fixed effects approach in estimating peer
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four classroom-level characteristics shown in Table 1.7 By including additional controls

in our analysis, we seek to reduce the impact of any remaining confounding factors.

Furthermore, it allows us to infer the potential influence of unobservable variables on our

results by examining changes in the coefficients of interest.8 Finally, we denote the error

term by εisg. Throughout the regression analysis, we cluster the standard errors at the

school level to allow for heteroskedasticity and incorporate survey weights to make the

sample more representative of the population.

The specification in Equation 1 relies on the key identifying assumption that vari-

ations in classroom gender composition across grades are exogenous to factors affect-

ing students’ mental health, conditional on school-fixed effects, grade-fixed effects, and

additional controls. This assumption implies the following strict exogeneity condition,

E [εisg|Xisg, αs, δg] = 0. In other words, to yield causal estimates from our model, no

unobserved variable should satisfy all of the following three conditions:

1. it varies by grade and is school-specific;

2. it is correlated with both the classroom gender composition and the students’ mental

health outcomes; and

3. it is not accounted for in the set of controls for student- and classroom-level char-

acteristics that we include in the model.

We find it challenging to conceive of any plausible omitted variable that would meet all

three of these conditions. Still, to evaluate the credibility of the absence of such factors, a

series of balancing tests will be performed in the ensuing section, testing whether changes

in classroom gender composition display any systematic correlation with student back-

ground characteristics when accounting for school and grade fixed effects. Considering

that our assumption holds, classrooms with different gender compositions should not differ

in any other dimension when controlling for school and grade fixed effects. We also assess

the degree to which fluctuations in the proportion of female peers conform to expected lev-

effects entails a potential concern for measurement error bias. The classical measurement error has
been shown to bias estimates upward (Feld & Zölitz 2017). However, it seems reasonable to assume
that the gender of students is correctly reported. Moreover, the high student response rates observed in
the multiple survey waves instill confidence in the accurate and consistent measurement of our treatment
variable.

7We include a control for the class size up to the third polynomial along with the other class-level controls
8Our approach adheres to the methodology of Altonji et al. (2005), which employs the level of selection
on observed explanatory variables as an indicator for the level of selection on unobservable variables.
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els of natural variability. Overall, the results from these randomization checks appear to

provide support for our primary identifying assumption.

5 Balance Tests

To assess the validity of our identifying assumption that peer gender composition is quasi-

randomly assigned conditioning on grade and school fixed effects, we regress individual-

level characteristics on the proportion of female peers while accounting for the aforemen-

tioned fixed effects. Our fundamental identifying assumption would be compromised if,

for example, the proportion of female peers exhibits systematic correlations with students’

background characteristics.

The proportion of female peers and gender. In our initial balancing test, we examine

whether the proportion of female classmates correlates with the gender of individual

students. To address the mechanical relationship between one’s own gender and the

gender of randomly matched peers, we adopt the correction method proposed by Guryan

et al. (2009). Specifically, this relationship arises from the fact that an individual cannot

be paired with oneself, which implies that the pool of potential peers for female students

is drawn from a group with a marginally lower mean proportion of female individuals in

comparison to that of male students. To adjust for this, we control for the school-level

leave-out mean of the proportion of females peers across classes within the school.

Table 2 presents our results with three successive specifications in which we include

individual-level controls and subsequently class-level controls, in addition to grade and

school fixed effects. The findings reveal that there is no persistent correlation between

students’ own gender and the proportion of female classmates. The estimated coefficients

appear to be insignificantly different from zero. The incorporation of controls does not

yield any significant impact on our estimations.

The proportion of female peers and student background characteristics. Although we

do not find any association between the classroom proportion of female peers and stu-

dents’ own gender, it remains conceivable that our treatment variable may be related to
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Table 2: Balancing Test of Gender.

Gender (= 1 if Female)

(1) (2) (3)

Proportion of Female Peers -.002 -.004 -.003
(.017) (.019) (.019)

Observations 30,828 30,070 30,070
p-value for female coefficient .904 .830 .855
Grade and school fixed effects
Individual-level controls –
Class-level controls – –

Notes: – Standard errors clustered at the school level are in parentheses. Each
column in this table is one separate regression indicated by the checkmarks.
Utilizing the Guryan, Kroft, and Notowidigdo (2009) correction method, we
regress the gender on the class proportion of female peers, excluding the student
himself or herself (school-class leave-out mean) and the school leave-out mean
(across all grades). In our models, we incorporate individual-level controls,
including the individual’s family structure (coded as 1 if both parents reside
in the primary household and 0 otherwise), the socio-economic status of the
individual’s family measured through FAS II, and the age of the individual.
The class-level controls we employ are defined as follows: indicators for whether
any student in the class is two years older than the standard age for their grade
level (i.e., 13.5 for grade 1, 15.5 for grade 2, and 17.5 for grade 3), indicators
for significant changes in class size compared to the above grade (i.e., a change
of 50% or greater), indicators for the proportion of students in the class who
have a socio-economic status above the mean, and class size up to the third
polynomial.

other background characteristics of the students. To explore this possibility, we conduct

additional regression analyses where we include the following three individual-level vari-

ables as dependent variables: the family affluence scale index, a traditional family dummy

variable, and the student’s age. Specifically, we estimate two different specifications for

each characteristic, with each specification interacting the proportion of female peers with

the student’s gender, and controlling for grade and school fixed effects. Additionally, in

the second specification, we include class-level controls to further account for potential

confounding factors. Our findings are presented in Table 3.

The estimated effects on traditional family and student age are negligible and statisti-

cally insignificant for both genders, which is in line with our underlying assumption that

the proportion of female classmates is quasi-randomly assigned conditioning on grade and

school fixed effects. Regarding the family affluence scale, the estimated coefficient for girls

is negative but statistically insignificant and of a small magnitude, which is also consis-

tent with our key assumption. However, the negative correlation between the classroom

proportion of female peers and the family influence is twice as large for boys compared

to girls. Furthermore, this estimate is significant at the 5-percent level. The inclusion of
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Table 3: Complete Balancing Tests Including All Individual-Level Variables.

Family Traditional Age
Affluence Scale Family of Student

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

Male × proportion
female peers -.320∗∗ -.372∗∗ -.005 -.010 .017 .018

(.143) (.156) (.036) (.036) (.030) (.028)

Female × proportion
female peers -.168 -.203 .013 .008 -.013 -.009

(.143) (.152) (.035) (.035) (.030) (.028)

Gender (= 1 if Female) -.284∗∗∗ -.294∗∗∗ -.033 -.034 -.079∗∗∗ -.080∗∗∗

(.096) (.097) (.023) (.023) (.019) (.019)

Observations 30,117 30,117 30,828 30,828 30,774 30,774
Mean dependent variable
male 5.484 5.484 .705 .705 13.477 13.477

Mean dependent variable
female 5.276 5.276 .681 .681 13.388 13.388

Grade and school fixed effects
Class-level controls – – –

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Each
column in this table is one separate regression indicated by the checkmarks. The outcome variable Family Affluence Scale
is an SES index that ranges from zero to nine, a score of zero denotes the lowest level of family affluence, whereas a score
of nine indicates the highest level of affluence. For Traditional Family an individual is coded as 1 if both parents reside
in the primary household and 0 otherwise; and the Age of Student is derived from the data set. The class-level controls
we employ are defined as follows: indicators for whether any student in the class is two years older than the standard
age for their grade level (i.e., 13.5 for grade 1, 15.5 for grade 2, and 17.5 for grade 3), indicators for significant changes
in class size compared to the above grade (i.e., a change of 50% or greater), indicators for the proportion of students in
the class who have a socio-economic status above the mean, and class size up to the third polynomial.

class-level controls does not alter our interpretation of these results. Although this seems

inconsistent with our initial assumption since it suggests that parents with higher family

affluence would select schools with lower proportions of female peers for their children,

it is noteworthy that the estimated coefficient remains relatively small. Specifically, a

10% increase in the proportion of female peers is associated with a decrease of 0.037 in

the family affluence index, which has a mean value of approximately 5.5 for boys. This

effect size represents roughly 2% of the standard deviation observed for this variable re-

ported in Table 1. Moreover, it is important to acknowledge the possibility of observing

significant results due to false discovery rates. When conducting a considerable number

of regression analyses and evaluating multiple hypotheses, it is expected that some coeffi-

cients will exhibit statistical significance. Specifically, we anticipate that 5% of coefficients

will present statistical significance at the 5-percent level, solely by chance. Therefore, one
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Figure 1: Distribution of Residuals for the Proportion of Female Peers. The figure presents a
histogram depicting the distribution of residuals for the proportion of female peers in a sample
of 1,671 classes across 572 schools. The overlaid curve illustrates a normal distribution that
shares the same mean and standard deviation.

estimate should display statistical significance at the 5-percent significance level every

20 regressions. Given the negligible influence of class-level controls on our estimations,

as well as the distinct estimates for males and females, we consider that we conducted a

total of six regressions with one instance of 5-percent level significance. We believe that it

remains plausible that this significance emerged from mere chance. Therefore, the results

of these balance tests collectively lend support to the validity of our empirical approach.

Distribution and simulated distribution of the share of females. In order to further

ensure the balance of our analysis, we conduct an examination into the extent to which

the variation in the proportion of female peers can be treated as quasi-randomized, fol-

lowing the methodology outlined by Getik & Meier (2022), and Brenøe & Zölitz (2020).

Specifically, we present in Figure 1 a histogram of the proportion of female peers at
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Figure 2: Monte Carlo Simulation of the Share of Female Peers Across Classrooms Within
Schools. The depicted graph presents kernel density plots of residuals derived from regressions
of the proportion of female peers on grade and school-fixed effects. The solid line pertains to
the residuals obtained from a single regression using actual data, while the dashed line pertains
to the residuals obtained from 1,000 regressions utilizing simulated data, where students were
randomly allocated to classes within schools. The sample in both cases was confined to the
number of classes per school and actual class size. The density computations were conducted
through an Epanechnikov kernel using the optimal bandwidth of .011 in the actual data.

the class level, controlling for both grade and school fixed effects. The deviations from

the mean in the proportion of female peers closely approximate a normal distribution, as

evidenced by the overlaid normal curve with the same mean and variance. This finding

lends support to the notion that the proportion of female peers may be considered as

exogenous, conditional on grade and school fixed effects.

Monte Carlo simulation. In accordance with the methodology employed by Bieten-

beck (2020), we seek to assess the extent to which the variation in the proportion of

female peers in classrooms, as observed in our sample, can be regarded as equivalent to a
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random allocation, given the prevailing data structure. To this end, we resort to a Monte

Carlo simulation, wherein we randomly assign students to classes within their respective

schools while keeping the total number of classes per school and the size of each class

fixed. Subsequently, we estimate a regression model using the simulated data and regress

the simulated proportion of female peers on school and grade fixed effects to obtain the

corresponding residuals. By iterating this simulation 1,000 times and using the distribu-

tion of residuals collected in each regression we construct a kernel using the Epanechnikov

function with an optimal bandwidth, minimizing the mean integrated squared error from

the Gaussian distribution. Figure 2 displays the distribution of the residuals derived

from the actual data alongside the simulation exercise, portrayed through two kernel

density plots constructed with the aforementioned kernel density estimation. It is appar-

ent that the two distributions are highly similar, lending support to the hypothesis that

the proportion of female peers is randomly distributed across classes within schools in

our sample, considering the underlying data structure.

In conclusion, the comprehensive set of balancing checks presented in this section

offers robust support for our crucial identifying assumption. The results displayed in

Table 2, Table 3, Figure 1 and Figure 2 indicate that accounting for grade and school

fixed effects, the proportion of female peers may be considered exogenous, reinforcing our

empirical strategy.

6 Main Results

Main analysis. Table 4 presents the estimates of the impact of gender peer effects on

mental health. The first three columns report the estimates for the main outcome variable,

the psychological complaints index. The subsequent columns (Columns 4 to 15) display

the estimates for individual mental health symptoms that constitute the index across the

various specifications.

To enhance the interpretability of the data, we have converted the four psychological

symptoms we are examining – namely, feeling low, feeling irritable, feeling nervous, and

experiencing sleeping difficulties – from categorical variables to binary ones. A value of

zero represents rare or non-existent occurrences of the symptom in the past six months,

whereas a value of one signifies that the symptom has recurred at least once a month. This
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binary classification enables us to examine changes in the incidence of specific symptoms

that persist over time, rather than scrutinizing increases in index values constructed by

categorical variables, which may be challenging to interpret. We, therefore, employ a

linear probability model to estimate peer effects, in line with the methodologies adopted

by Giulietti et al. (2022) and Getik & Meier (2022). Although nonlinear models such as

logit or probit offer a better fit, the marginal effects estimates differences between OLS and

nonlinear models are of minimal significance (Angrist & Pischke 2009, p.107). In contrast,

linear probability models possess notable advantages due to their standardized nature

and ease of interpretability, rendering them more accessible for practical application.

Furthermore, the inclusion of interaction terms in nonlinear models may pose challenges

to their interpretability, and the utilization of fixed effects can further diminish the sample

size (Beck 2018, Freedman 2008). Given these considerations, our decision to utilize linear

probability models should not undermine the integrity of our findings, while facilitating

a straightforward interpretation of the results.

To examine potential gender differences in the relationship between changes in the

proportion of female peers and mental health, we introduce an interaction term between

the student’s gender and the proportion of female peers. To begin, we employ a basic

model that regresses mental health on the proportion of female peers, as well as school

and grade-fixed effects, as presented in Equation 1. We gradually introduce additional

controls to each model specification starting with individual-level controls, followed by

class-level controls. We also include, in Table 4, a test of the equality of coefficients

between female and male students to compare if the effect varies across the two genders.

Overall, our findings suggest that male students experience moderately higher levels

of psychological complaints when surrounded by a larger proportion of female peers. Our

analysis reveals that this relationship is primarily driven by an increased propensity to

feel low and nervous among male students. However, classroom gender composition does

not appear to affect female students’ psychological complaints.

An increase of 10 percentage points in the proportion of female peers in the classroom

raises males’ self-reported mental health complaints by 0.0585 index points, equivalent

to a 1.2% increase from the baseline.9 Although statistically significant at the 5-percent

9After running the regressions on samples restricted by survey years, we observed that the effect we found
was primarily driven by the study waves in 2006 and 2010. This suggests that the negative influence of
female peers on boys may not have remained consistent throughout the study period. Such variation
in the effects could potentially be attributed to evolving dynamics of peer interactions across different
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level, this estimate remains relatively modest in comparison to the mean of psychological

complaints for male students. Incorporating individual and classroom-level controls into

the model reduces the estimated coefficient, while the standard errors remain unaffected.

Consequently, the resulting statistical significance level is attenuated to 10 percent. For

female students, the estimates appear to be indistinguishable from zero across all spec-

ifications. While there seems to be a gender-based variation in the observed effects,

our statistical analysis testing the equality of the coefficient between males and females

reveals that the differences are not statistically significant at any conventional level.

Psychological complaints symptoms. With respect to mental health symptoms, we

find that a 10 percentage point rise in the proportion of female peers in the classroom

increases the prevalence of students persistently feeling low by 1.11 percentage points.

This estimate is significant at the 1-percent level and represents a 2.6% deviation from

the baseline. The effect of gender composition appears once more indistinguishable from

zero for girls. Including additional controls does not substantially affect our estimates for

either gender. Our hypothesis testing, assessing the equality of coefficients between male

and female students, reveals a statistically significant disparity at the 5-percent level.

Additionally, the same change increases male (female) students’ prevalence of being

persistently nervous by 0.62 (-0.41) percentage points, a 0.8% (0.5%) change from the

baseline. With the inclusion of controls, the estimates for both genders decrease slightly.

This results in the male coefficient no longer attaining statistical significance at the 10-

percent level, while the estimated coefficient for females achieves statistical significance

at that same level. Despite the small magnitudes of the estimates, we observe a signif-

icant gender disparity in the effects, which can be attributed to the estimates having

opposite signs. When it comes to irritability and sleeping difficulties among students, the

impact of classroom gender composition appears to be of negligible magnitude across all

specifications.

One potential caveat to our analysis of psychological symptoms is its sensitivity to the

specification of variables. Our binary classification method relies solely on the variation

between individuals who report persistent complaints from those who report no or rare

complaints, without accounting for the intensity of their symptoms. To address this issue,

study waves, warranting further investigation and exploration in future research.
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we employ the original categorical scale used in the index measure as an outcome variable

in our regressions. Table A1 in the Appendix reports the estimates of the categorically

scaled symptoms across all specifications. The gender disparity in the estimates of psy-

chological complaints still appears to be mainly attributable to the variables of feeling low

and nervous, although the discrepancy between the coefficients of those variables is less

prominent. Moreover, irritability and sleeping difficulties now follow the same pattern

with boys being comparatively more negatively affected than girls. Notably, the disparity

in coefficients for irritability seems to have widened with this specification. One possible

reason for this is that the variable has a relatively more uniform distribution across the

categorically scaled responses, which allows for greater variation between the categories.

Taken together, our findings suggest that the mental well-being of boys is adversely

affected by the proportion of female classmates, while girls appear to be less impacted.

These results seem particularly noticeable in relation to symptoms of feeling low and

nervous. Notably, our results align with the findings of Getik & Meier (2022), which

similarly highlights that exposure to a greater number of female peers is associated with

an increased incidence of mental health issues among boys, but not among girls. Al-

though the inclusion of individual and classroom-level controls in our regression analysis

generally results in a slight decrease in estimates for both genders, the small size of these

changes suggests that any potential bias from remaining unobserved variables is likely

to be negligible. Additionally, this anticipated decline in estimates for both genders is

expected to maintain the existing gender gap observed in the effects.
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Table 4: Impact of Classroom Gender Composition on Mental Health.

Binary Components

Psycological
Complaints Index [0, 16] Feeling Low Irritability Nervosity Sleep Difficulty

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Male × proportion
female peers .585∗∗ .537∗ .522∗ .111∗∗∗ .102∗∗∗ .102∗∗∗ .019 .017 .018 .062∗ .051 .049 -.010 -.012 -.020

(.292) (.290) (.290) (.038) (.039) (.039) (.032) (.032) (.032) (.034) (.034) (.034) (.040) (.040) (.040)
Female × proportion

female peers .009 .006 -.006 .012 .005 .005 -.004 -.001 -.001 -.041 -.047∗ -.050∗ .028 .024 .017
(.326) (.337) (.338) (.039) (.041) (.041) (.029) (.030) (.030) (.028) (.028) (.029) (.039) (.041) (.041)

Gender (= 1 if Female) 1.623∗∗∗ 1.590∗∗∗ 1.590∗∗∗ .217∗∗∗ .215∗∗∗ .215∗∗∗ .089∗∗∗ .084∗∗∗ .084∗∗∗ .119∗∗∗ .116∗∗∗ .116∗∗∗ .091∗∗∗ .092∗∗∗ .092∗∗∗

(.207) (.210) (.209) (.024) (.025) (.025) (.020) (.021) (.021) (.020) (.020) (.020) (.027) (.027) (.027)

Observations 29,812 29,173 29,173 30,002 29,353 29,353 30,114 29,462 29,462 30,142 29,489 29,489 30,071 29,420 29,420
Mean dependent variable

male 4.872 4.875 4.875 .428 .429 .429 .769 .770 .770 .754 .755 .755 .439 .438 .438
Mean dependent variable

female 6.214 6.216 6.216 .595 .596 .596 .849 .850 .850 .821 .822 .822 .549 .550 .550
p-value from test for gender equality

of proportion female peers .147 .188 .199 .035 .045 .044 .547 .643 .632 .006 .011 .011 .454 .497 .482

Grade and school fixed effects

Individual-level controls – – – – –

Class-level controls – – – – – – – – – –

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Each column in this table is one separate regression
indicated by the checkmarks. Psycological Complaints Index is an index ranging from 0 (lowest) to 16 (highest) derived from Feeling Low, Irritability, Nervosity,
and Sleep Difficulty. The components were later made binary to indicate if an individual, during the last 6 months, has felt any psychological symptom more than
about every month (equal 1) or never or rarely (equal 0). In our models, we incorporate individual-level controls, including the individual’s family structure (coded
as 1 if both parents reside in the primary household and 0 otherwise), the socio-economic status of the individual’s family measured through FAS II and the age
of the individual. The class-level controls we employ are defined as follows: indicators for whether any student in the class is two years older than the standard
age for their grade level (i.e., 13.5 for grade 1, 15.5 for grade 2, and 17.5 for grade 3), indicators for significant changes in class size compared to the above grade
(i.e., a change of 50% or greater), indicators for the proportion of students in the class who have a socio-economic status above the mean, and class size up to the
third polynomial.
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7 Mechanisms

In this section, we aim to delve into the underlying mechanisms that may explain why the

proportion of female peers in a classroom has an impact on a student’s mental well-being.

Specifically, we seek to examine whether the gender composition of a classroom influences

school environment factors, students’ self-image, and students’ behavioral change.

School environment. We focus on school environment dynamics that may be determi-

nant drivers of students’ mental well-being. Building upon previous research conducted

by Hill (2015) and Ho (2016), we explore how variations in the proportion of female peers

within the classroom can lead to changes in the school environment. Hill (2015) observed

that male students tend to develop closer relationships with their male classmates, in-

dicating the potential for positive social interactions. These interactions may have the

potential to significantly impact mental health, particularly in alleviating symptoms such

as feeling low. Furthermore, Ho (2016) sheds light on the influence of friendship networks

on mental health. Specifically, his findings indicate that each additional friend is associ-

ated with a 0.018 standard deviation decrease in the prevalence of self-assessed depression

symptoms.

To mitigate the risk of Type I errors associated with running a series of regression

models and enhance statistical power, we adopt an index-based approach where a single

regression is conducted to investigate the mechanisms related to the school environment.

To develop the school environment index, we follow Field et al. (2016) by using the first

component of principal component analysis. This index methodology effectively addresses

the challenge of aggregating multiple outcomes into a single variable. Specifically, the

procedure standardizes and assigns weights to the various responses related to school lik-

ing, students’ enjoyment of being together, the helpfulness of students, students’ feelings

of acceptance, bullying, and school pressure. The resulting index uses the original four or

five-scale categorical outcomes for school-environment dynamics. We reversed the scoring

for bullying and school pressure, such that a higher score on the outcome variable reflects

a positive school environment.

In our examination of the mechanisms, we adopt the same model as presented in

Equation 1 and gradually incorporate individual and class-level controls. Consistent

with the results part, we include an interaction term between gender and the proportion
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Table 5: Gender Composition on School Environment Index.

School Environment Index

(1) (2) (3)

Male × proportion
female peers -.072 -.057 -.061

(.083) (.083) (.084)
Female × proportion
female peers .352∗∗∗ .357∗∗∗ .353∗∗∗

(.089) (.089) (.089)

Gender (= 1 if Female) -.360∗∗∗ -.346∗∗∗ -.347∗∗∗

(.052) (.052) (.053)

Observations 29,718 29,194 29,194
p-value from test for gender equality
of proportion female peers <.001 <.001 <.001

Grade and school fixed effects
Individual-level controls –
Class-level controls – –

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1, ** p < 0.05,
∗∗∗ p < 0.01. Each column in this table is one separate regression indicated by the checkmarks.
The school-environment index is standardized to have a mean equal to zero and a standard
deviation of 1.

of female peers to investigate any potential gender disparities in the effects. Additionally,

we report the test for equality of coefficients between genders.

Table 5 presents estimates of how the proportion of female peers affects the school

environment. All columns report the estimates for our school environment index, with

each column including a different set of controls.

Our findings indicate that a 10 percentage point increase in the proportion of female

classmates leads to a reduction of 0.0072 standard deviations in the school environment

index for male students. However, that same change results in a rise of 0.0352 standard

deviations in the school environment index for female students. The magnitude of this

effect is particularly sizable for girls, with a coefficient that is statistically significant at

the 1% level. The inclusion of controls does not substantially change our estimates, as

presented in Columns 2 and 3. While our findings from this mechanism analysis cannot

explain why gender compositions impact boys’ mental health negatively, it can shed some

light on why boys and girls were affected differently in their psychological complaints.
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As evident from our test for gender equality between the coefficients, which shows a

significant difference at the 1-percent level. While our analysis yielded results that are

not in line with findings of Hill (2015) for male students, we found consistent evidence for

female students. To be specific, an increase in the proportion of same-gender classmates

has a positive impact on classroom behavior for girls, while no significant effect was

observed for boys. This juxtaposition of findings provides suggestive evidence that the

school environment serves as a channel through which changes in gender composition

exert differential effects on mental health for the two genders.

To identify the specific components of the index leading to our results, we estimate the

same regression for each component and present the results in Table A2 in the Appendix.

Our findings suggest that the difference in estimated coefficients between the two genders

is primarily influenced by students’ enjoyment of school, the helpfulness of students, and

students’ feelings of acceptance.

Body image and Behavior change. Consistent with our approach to analyzing the

impact of the school environment on mental well-being, we also investigate body image,

physical activity, and drug use as possible mechanisms that may affect students’ mental

health.

Firstly, it is readily comprehensible that a student’s self-perceived body image could

exert a significant influence on their mental well-being. Furthermore, the classroom

environment can serve as a platform where students’ body perceptions may be influenced

by their peers (Michael et al. 2014). Previous research investigating the internalization of

body image by female and male students has indicated that females generally aspire for

smaller overall body size, while males express a desire to increase muscle mass (Ata et al.

2007). These findings highlight the distinct ways in which both genders seek to modify

their body image. Given the potential for peer influence, exposure to a higher proportion

of female peers may impact students’ body perceptions, providing a possible explanation

for the influence of peer gender composition on mental health outcomes. We consider

body image as a binary outcome variable, where it takes a value of one if perceived

as the right size and zero otherwise. Our findings provide us with little evidence that

changes in gender composition on students’ mental health operate through its impact on

self-perceived body image, as seen in Table 6.
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Table 6: Gender Composition on Body Image and Behavioral Change.

Think About Your Body Physical Activity [0, 7]

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

Male × proportion
female peers -.024 -.026 -.020 -.536∗∗∗ -.480∗∗∗ -.490∗∗∗

(.036) (.037) (.037) (.182) (.180) (.179)
Female × proportion

female peers -.005 -.016 -.013 -.170 -.165 -.173
(.038) (.038) (.038) (.174) (.173) (.174)

Gender (= 1 if Female) .036 .035 .036 -.624∗∗∗ -.592∗∗∗ -.593∗∗∗

(.025) (.025) (.025) (.111) (.111) (.111)

Observations 30,588 29,838 29,838 30,686 29,942 29,942
Mean dependent variable
male .454 .454 .454 4.478 4.484 4.484

Mean dependent variable
female .501 .500 .500 4.035 4.031 4.031

p-value from test for gender equality
of proportion female peers .685 .847 .872 .076 .126 .123

Ever Smoked Ever Drunk

Male × proportion
female peers .044 .042 .033 .027 .027 .027

(.039) (.039) (.040) (.035) (.035) (.035)
Female × proportion

female peers .003 .011 .005 .032 .038 .037
(.044) (.043) (.043) (.037) (.036) (.037)

Gender (= 1 if Female) -.001 -.004 -.006 -.045 -.040 -.040
(.024) (.024) (.024) (.023) (.023) (.023)

Observations 30,507 29,775 29,775 30,198 29,474 29,474
Mean dependent variable
male .365 .366 .366 .285 .285 .285

Mean dependent variable
female .344 .344 .344 .243 .243 .243

p-value from test for gender equality
of proportion female peers .337 .501 .547 .902 .804 .811

Grade and school fixed effects
Individual-level controls – –
Class-level controls – – – –

Notes: – Standard errors clustered at the school level are in parentheses. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
Each column in this table is one separate regression indicated by the checkmarks. For our outcome variable, each
component was dichotomized to indicate agreement or disagreement with specific statements. In particular, for
the Think About Your Body variable, we assigned a score of 1 if an individual reported that their body was
”Too thin/too fat,” and a score of 0 otherwise. The Physical Activity variable indicates whether an individual
engaged in physical activity for at least 60 minutes in the last 7 days. The Ever Smoked variable was coded 1 if an
individual reported having smoked at least once and 0 otherwise, while the Ever Drunk variable was coded 1 if an
individual reported having been drunk at least once and 0 otherwise. In our models, we incorporate individual-level
controls, including the individual’s family structure (coded as 1 if both parents reside in the primary household
and 0 otherwise), the socio-economic status of the individual’s family, and the age of the individual. The class-level
controls we employ are defined as follows: indicators for whether any student in the class is two years older than
the standard age for their grade level (i.e., 13.5 for grade 1, 15.5 for grade 2, and 17.5 for grade 3), indicators for
significant changes in class size compared to the above grade (i.e., a change of 50% or greater), indicators for the
proportion of students in the class who have a socio-economic status above the mean, and class size up to the third
polynomial.
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Secondly, the impact of physical activity on psychological health is well documented

(Bize et al. 2007). As female students typically engage in less physical activity than

their male counterparts (Zarbatany et al. 2000),10 an increase in the proportion of female

peers in a class may potentially lead to a reduction in overall physical activity levels,

if students are influenced by each other’s habits. In fact, Salvy et al. (2008) finds that

students are more likely to engage in intense physical activity when in the company of

close friends. Given the tendency for students to develop closer relationships with same-

sex classmates (Hill 2015), changes in gender composition may result in alterations in

physical activity levels. Therefore, physical activity can serve as a compelling mechanism

to explore its potential impact on mental well-being. The variable physical activity is

defined as the number of days per week in which a student exercises for a duration of

more than one hour. An increase of 10 percentage points in the proportion of female

peers in the classroom decreases males’ self-reported physical activity by 0.0536 days,

a 1.2% change from the baseline. This estimate is significant at the 1-percent level

across all specifications. Although female students also experience a decrease in physical

activity with a higher proportion of female peers, the effect size is notably smaller and

statistically non-significant. Once again, the inclusion of additional controls does not

significantly alter our interpretation. Hence, we find some support for the notion that

changes in gender composition have a negative impact on male students’ mental health

via its influence on students’ physical activity. Moreover, we see notable disparities in

the estimates between male and female students, although these differences do not reach

statistical significance in all model specifications.

Thirdly, existing literature extensively documents the impact of drug use on the men-

tal health of adolescents (Treur et al. 2021). Moreover, Gaviria & Raphael (2001) find

suggestive evidence that both smoking and alcohol consumption display peer effects. No-

tably, they find a 10 percentage point rise in the proportion of smokers or drinkers within

a peer group increases the probability of an individual engaging in smoking or alcohol

consumption by 1.58% and 1.86%, respectively. Although no direct research has exam-

ined the influence of changes in the proportion of female peers on drug use, it is plausible

to expect that such changes may contribute to mental ill-health. In examining drug use,

we utilize data on students’ smoking and drinking habits. Categorically, smoking is de-

10This pattern is consistent with our data, where female students, on average, exercise 4.035 days per
week, while male students, on average exercise, 4.478 days per week
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fined as a binary outcome equal to one if the student reports ever having smoked, and

zero otherwise. Similarly, for drinking, we use a binary outcome variable that is equal to

one if the student reports ever having been drunk, and zero otherwise. Table 6 presents

our findings, which indicate that changes in gender composition have minimal impact on

student’s mental health through the mechanism of drug use.

After evaluating potential mechanisms, we have identified possible channels that may

explain the negative effects of class gender composition on boys’ mental health and its

disparity with the effect observed on girls. Among these, we find that a decrease in

physical activity for males with more female peers is one potential mechanism that could

explain the increase in mental health complaints. While changes in the school environ-

ment could potentially explain the observed gender disparity in the estimates, it appears

to be a less likely explanation for the negative effect on boys’ mental health. This, how-

ever, relies on the assumption that changes in gender composition have an impact on

student’s mental health through these mechanisms. Furthermore, our analysis indicates

that body perception and drug use are not likely to be the primary mechanisms driv-

ing the gender composition effects on mental health. Finally, we assess the impact of

incorporating individual and classroom-level controls in our regression analysis, which

generally results again in a slight downward adjustment of the estimated effects for both

genders. Nonetheless, the modest magnitude of these changes implies that any poten-

tial bias stemming from unobserved variables should be small, thereby supporting the

robustness of our findings.

8 Heterogeneity Analysis

In this study, we also explore any sources of heterogeneity in the impact of classroom

gender composition by investigating whether the influence of female classmates varies

based on the level of exposure. Following Giulietti et al. (2022), Table 7 presents the

estimates of two non-linear peer-effects specifications. The first specification in Columns

1 and 3 employs an indicator variable to determine whether a student is subject to

a proportion of female peers above the median. Columns 2 and 4 report the second

specification where three indicator variables divide the classroom proportion of female

peers into quartiles, the first quartile serving as the reference group. We consistently
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Table 7: Heterogeneiry analysis: Psychological Complaints Index by Classroom Gender Com-
position Quartile.

Peer Proportion Quartile Male Female

(1) (2) (3) (4)

Above median (.50) .112 -.025
(.080) (.085)

2nd quartile (.43) .129 -.096
(.114) (.112)

3rd quartile (.50) .179 -.107
(.119) (.122)

4th quartile (.59) .171 -.050
(.115) (.120)

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1,
∗∗ p < 0.05, ∗∗∗ p < 0.01 This table presents the results of two regression models
examining the relationship between the students’ psychological complaints index
and the proportion of female classmates. The first regression analysis (Columns 1
and 3) uses an indicator variable for whether an individual is exposed to an above-
median proportion of female peers. The second regression analysis (Columns 2
and 4) employs three indicator variables to segment the proportion of female
peers into quartiles, with the first quartile serving as the reference group. The
quartile boundaries are reported in parentheses. To investigate the difference in
effects between males and females, we interact the gender of students with the
proportion of female peers. All outcomes are estimated using a specification that
accounts for grade and school fixed effects, along with individual and classroom-
level controls.

report separate estimates for males and females by interacting students’ own gender with

the proportion of female classmates. Finally, all specifications account for grade and

school fixed effects, along with individual and classroom-level controls.

Our findings indicate that an above-median proportion of female peers is associated

with a rise in the psychological complaints index score of male students by 0.112 compared

to their counterparts who have a below-median proportion of female peers. This effect

size corresponds to a 2.3% deviation from the baseline, although this estimate fails to

reach statistical significance at conventional levels. For females, the effect seems negligible

and indistinguishable from zero

According to the quartile dummies specification, the coefficients for male students

exhibit a gradual and positive trend across the quartiles, except for a slight decrease

between the 3rd and 4th quartiles. This suggests that boys’ mental health outcomes

are most negatively affected when they are in a class where the proportion of female

classmates belongs to the third quartile, compared to the other quartiles. In particular,

being in this situation is associated with a 0.179 increase in the psychological complaints
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index score, compared to being in the first quartile. Interestingly, for female students,

the opposite is observed as they experience the most positive impact on their mental

health when the proportion of female classmates falls within the third quartile. In this

instance, exposure to a third-quartile proportion of female classmates is associated with

a 0.107 decrease in the psychological complaints index score, relative to the first quartile.

However, it is noteworthy that none of these estimates are statistically significant at

conventional levels.

In the context of policymaking aimed only at reducing the negative mental health

outcomes associated with the peer environment, the findings of this study suggest that

balancing class gender composition from the 4th quartile range (approximately 60% to

100% female peers) to the 3rd quartile range (approximately 50% to 60% female peers)

may not be advisable if male students’ mental health complaints are valued as important

as those of females students. Instead, it may be more effective to place male students in

a classroom with fewer female peers or even in a single-gender classroom to counteract

any detrimental impact that female peers may have on their mental health. On the other

hand, considering the existing vulnerability of female students to mental health issues,

it may be advisable to balance class gender composition between the 2nd and the 3rd

quartile range (approximately 40% to 60%). While male students appear to experience

greater negative effects on their mental health compared to their female counterparts

within this range, it may still be worthwhile to consider the potential positive impact on

the mental health of female students, particularly given the prevalence of mental health

challenges among this population. Nonetheless, it is imperative to recognize that the

influence of classroom gender composition on student mental health is only one among

several potential outcomes that may be impacted by peer effects. Therefore, a compre-

hensive approach should be adopted when assessing the efficacy and desirability of any

policy intervention aimed at altering the classroom gender composition.

9 Conclusion

In this paper, we investigate the classroom gender composition effects on adolescents’

mental health in the Czech Republic using HBSC data. Our results show that a higher

proportion of female peers in the classroom may have a detrimental impact on the mental
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health of male students, whereas no comparable effects are observed among female stu-

dents. While the observed effect on male students is modest in magnitude, our findings

align with the research conducted by Getik & Meier (2022), who suggest that gender peer

effects exhibit a similar pattern in the context of Sweden. Moreover, our analysis reveals

that the rise in psychological complaints among boys is primarily driven by an upsurge

in symptoms such as feeling low and nervous.

Gender composition may impact the classroom environment profoundly, as there exist

fundamental disparities in students’ behaviors and perceptions based on gender. Our

investigation delves into the various mechanisms through which gender composition can

impact mental well-being. Specifically, our findings indicate that a decline in physical

activity levels among boys, due to a higher proportion of girls in the classroom, may serve

as a potential channel contributing to the increase in mental health complaints. This

conclusion is supported by the well-documented benefits of physical activity on mental

well-being. Furthermore, while changes in the students’ perceived school environment

may account for the gender disparities observed in our estimates, they are inadequate in

explaining the rise in boys’ mental health complaints. Finally, our research suggests that

body perception and drug use do not play significant roles as driving factors behind the

observed effects.

The model employed in this study is based on the key identifying assumption that the

classroom proportion of female peers is exogenous to factors affecting students’ mental

health conditional on grade, and school fixed effects. Our balancing tests collectively lend

support to this empirical strategy. We further evaluate concerns regarding confounding

variables that may differ across grade levels within schools, by assessing how the gradual

inclusion of controls influences our estimates. While the inclusion of controls generally

leads to a slight decrease in our estimates, implying a potential upward bias, the negligible

magnitude of these changes suggests that any bias from remaining unobserved variables

is likely to be small.

In terms of policy implication, our results indicate that reducing the number of girls in

the classroom may not always be recommended, as its effectiveness depends on the initial

gender composition. In fact, our research reveals that male students experience the most

adverse consequences when the proportion of female peers falls within the third quartile

range (approximately 50% to 60% female peers), compared to the other quartiles. In-
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stead, our results suggest that promoting single-gender classes or classrooms with a lower

proportion of females may potentially be advantageous for boys’ mental health. Regard-

ing female students, although the effects are of lesser magnitude, our research indicates

that the most positive impacts on their mental health occur when the gender composition

lies within the 3rd quartile, compared to the other quartiles. Thus, a balanced proportion

of the classroom may lead to beneficial results on girls’ mental health. Nevertheless, there

are other factors that could explain why this type of class is beneficial for the students.

For instance, gender parity in the classroom may promote gender equality as it facilitates

increased interaction between boys and girls, thereby yielding potential societal benefits.

Additionally, Hoxby (2000) also demonstrated that the proportion of female peers can

exert an influence on students’ academic performance. Therefore, a nuanced perspective

is needed when designing a policy targeting the classroom gender composition.

It is noteworthy to bear in mind that our results are situated within a specific context,

as we examine Czech adolescents across various HBSC survey waves from 2002 to 2018.

Nonetheless, the investigation conducted by Getik & Meier (2022) employing Swedish

administrative data provides suggestive evidence that supports the generalizability of the

observed effect in other institutional settings. It would be of interest for further research

to assess the external validity of these conclusions.

Throughout our analysis, we employ self-reported outcomes on psychological well-

being, rather than physician assessments. Consequently, our findings rely on a non-clinical

assessment of mental health perceptions among adolescents, which may potentially de-

viate from an accurate representation of clinical mental health diagnoses. Moreover, our

ability to examine long-term effects on mental health is compromised by our data, as

we only observe students at a single point in time. To address these limitations, an

alternative approach utilizing administrative data might gather long-term information

on students’ mental diagnoses and other outcomes, while also providing a larger sample

size.
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A Appendix

Table A1: Robustness Test of the Psychological Complaints Symptoms.

Feeling Low Irritability

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

Male × proportion
female peers .203∗∗ .181∗∗ .183∗∗ .121 .117 .133

(.085) (.086) (.087) (.092) (.092) (.092)
Female × proportion
female peers .073 .063 .063 -.009 .009 .022

(.105) (.107) (.108) (.105) (.105) (.106)

Gender (= 1 if Female) .503∗∗∗ .494∗∗∗ .496∗∗∗ .347∗∗∗ .332∗∗∗ .334∗∗∗

(.063) (.064) (.063) (.062) (.063) (.063)

Observations 30,002 29,353 29,353 30,114 29,462 29,462
Mean dependent variable
male .773 .773 .773 1.522 1.524 1.524

Mean dependent variable
female 1.212 1.212 1.212 1.809 1.810 1.810

p-value from test for gender equality
of proportion female peers .283 .338 .328 .273 .367 .353

Nervosity Sleep Difficulty

Male × proportion
female peers .172∗ .148 .142 .071 .063 .035

(.102) (.102) (.103) (.117) (.118) (.118)
Female × proportion
female peers -.054 -.063 -.066 -.003 -.012 -.035

(.099) (.103) (.103) (.119) (.124) (.123)

Gender (= 1 if Female) .400∗∗∗ .323∗∗∗ .392∗∗∗ .354∗∗∗ .353∗∗∗ .347∗∗∗

(.006) (.068) (.068) (.081) (.082) (.082)

Observations 30,142 29,489 29,489 30,071 29,420 29,420
Mean dependent variable
male 1.596 1.599 1.599 .975 .974 .974

Mean dependent variable
female 1.884 1.885 1.885 1.293 1.294 1.294

p-value from test for gender equality
of proportion female peers .076 .105 .108 .628 .631 .652

Grade and school fixed effects
Individual-level controls – –
Class-level controls – – – –

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
Each column in this table is one separate regression indicated by the checkmarks. In this table, we run the same
regressions as in the main results but now keeping the original five-scaled categorical symptoms. In our models, we
incorporate individual-level controls, including the individual’s family structure (coded as 1 if both parents reside
in the primary household and 0 otherwise), the socio-economic status of the individual’s family measured through
FAS II, and the age of the individual. The class-level controls we employ are defined as follows: indicators for
whether any student in the class is two years older than the standard age for their grade level (i.e., 13.5 for grade 1,
15.5 for grade 2, and 17.5 for grade 3), indicators for significant changes in class size compared to the above grade
(i.e., a change of 50% or greater), indicators for the proportion of students in the class who have a socio-economic
status above the mean, and class size up to the third polynomial.
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Table A2: Gender Composition on School and Student Dynamics.

School Liking Student Together Student Helpful

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Male × proportion
female peers -.065 -.069∗ -.072∗ -.003 .000 .000 .053 .058 .056

(.041) (.041) (.041) (.051) (.052) (.052) (.049) (.048) (.049)
Female × proportion

female peers .039 .040 .036 .028 .026 .026 .142∗∗∗ .133∗∗∗ .130∗∗

(.043) (.044) (.044) (.054) (.054) (.054) (.050) (.050) (.050)

Gender (= 1 if Female) .031 .027 .027 -.107∗∗∗ -.102∗∗∗ -.102∗∗∗ -.054∗∗ -.044∗ -.043∗

(.025) (.025) (.025) (.027) (.027) (.027) (.026) (.026) (.026)

Observations 30,599 29,951 29,951 30,421 29,827 29,827 30,359 29,767 29,767
Mean dependent variable

male .655 .656 .656 .591 .592 .592 .486 .487 .487
Mean dependent variable

female .740 .740 .740 .500 .500 .500 .480 .480 .480
p-value from test for gender equality

of proportion female peers .030 .024 .025 .548 .610 .620 .073 .132 .138

Student Accept Been Bullied School Pressure

Male × proportion
female peers -.047 -.041 -.042 .030 .031 .028 .055 .059 .057

(.036) (.037) (.037) (.030) (.030) (.030) (.041) (.041) (.041)
Female × proportion

female peers .173∗∗∗ .174∗∗∗ .173∗∗∗ -.023 -.017 -.020 .056 .064 .062
(.040) (.040) (.040) (.033) (.032) (.032) (.043) (.043) (.043)

Gender (= 1 if Female) -.183∗∗∗ -.178∗∗∗ -.178∗∗∗ .019 .017 .017 .028 .030 .029
(.023) (.023) (.024) (.020) (.020) (.020) (.026) (.026) (.026)

Observations 30,370 29,783 29,783 30,217 29,655 29,655 30,570 29,959 29,959
Mean dependent variable

male .735 .736 .736 .175 .174 .174 .310 .309 .309
Mean dependent variable

female .667 .667 .667 .166 .165 .165 .340 .340 .340
p-value from test for gender equality

of proportion female peers <.001 <.001 <.001 .168 .206 .206 .978 .926 .912

Grade and school fixed effects

Individual-level controls – – –

Class-level controls – – – – – –

Notes: – Standard errors clustered at the school level are in parentheses.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Each
column in this table is one separate regression indicated by the checkmarks. For our outcome variables, each component
was dichotomized to indicate agreement or disagreement with specific statements. Specifically, for School Liking, a score
of 1 was assigned if an individual reported liking school even ”a bit/a lot,” and a score of 0 was assigned otherwise. For
Students Together, Student Helpful, and Students Accept, a score of 1 was assigned if an individual ”agreed” with the
statement, and 0 was assigned otherwise. Been Bullied was coded 1 if an individual reported having been bullied ”more
than once” and 0 otherwise, while School Pressure was coded 1 if an individual reported experiencing ”some/a lot” of
school pressure and 0 otherwise. In our models, we incorporate individual-level controls, including the individual’s family
structure (coded as 1 if both parents reside in the primary household and 0 otherwise), the socio-economic status of the
individual’s family, and the age of the individual. The class-level controls we employ are defined as follows: indicators
for whether any student in the class is two years older than the standard age for their grade level (i.e., 13.5 for grade 1,
15.5 for grade 2, and 17.5 for grade 3), indicators for significant changes in class size compared to the above grade (i.e., a
change of 50% or greater), indicators for the proportion of students in the class who have a socio-economic status above
the mean, and class size up to the third polynomial.
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