Economics of Education Review 91 (2022) 102330

Contents lists available at ScienceDirect

Economics of

Education Review

Economics of Education Review

e 4

ELSEVIER

journal homepage: www.elsevier.com/locate/econedurev

Check for

Health benefits of having more female classmates: Quasi-experimental e

evidence from China

Yuhe Guo?, Shaoping Li”, Siwei Chen?, Yalin Tang?, Chengfang Liu®"

2 China Center for Agricultural Policy, School of Advanced Agricultural Sciences, Peking University, China
Y School of Economics and Management, Huzhou University

ARTICLE INFO ABSTRACT

Keywords:

female classmates
physical health

random class assignment
junior high schools
China

We investigate the impact of having more female classmates on students’ physical health outcomes. To do so, we
draw on panel data from the first two waves of the China Education Panel Survey (CEPS) and take advantage of
exogenous variation in classroom gender composition brought by the random assignment of students to classes
when they entered junior high school. Results from the value-added model show that having more female
classmates helps to improve the physical health outcomes of junior high school students in China. Specifically, a
one-percentage-point (pp) increase in the proportion of female classmates in Grade 7 explains a 0.003-0.004 pp
increase in one’s probability of staying normal BmiAZ or going from abnormal to normal BmiAZ, a 0.029-0.031
increase in the BmiAZ score of those with low starting BmiAZ, a 0.003 increase in one’s HAZ score, and a 0.157-
0.165% or 0.166-0.177% decrease in the diopter of one’s left or right lens of glasses from Grade 7 to Grade 8,
respectively. One possible mechanism underlying these relationships is that more female classmates bring
healthier behaviors. Heterogeneity analyses indicate that the beneficial effects of having more female classmates
on health outcomes are more prominent among boys, students with less-educated parents, and those attending

rural schools or schools with bigger class sizes.

1. Introduction

The latest statistics show that adolescents represent over 16 percent
of the world’s population, with almost 90 percent (or 1.11 hundred
million) of them concentrating in low- and middle-income countries.’
Although significant progress has been made in improving adolescents’
health in developing countries in the 21 century, the pace has been
slowing down in recent years (UN IGME, 2020; Ward et al., 2021). As a
critical and unique stage of human development, investments in
adolescence can bring benefits today, for decades to come, and for the
next generations (Patton et al., 2016). Hence, it is of particular impor-
tance for developing countries to explore possible measures to promote
adolescent health.

How to promote adolescent health? There has been growing evi-
dence highlighting the strong impacts of social environment factors at
various levels on adolescents’ health. Specifically, at the national level,
war and conflict (Klasen et al., 2010; Kohrt et al., 2010), national wealth
(Torsheim et al., 2004), and income inequality (Due et al., 2009) are

found to strongly affect adolescents’ health in various aspects. At the
community level, exposure to pollution (Gauderman et al., 2004),
educational pressure (Morgan et al., 2012), and poor public infrastruc-
ture (Boehmer et al., 2007) have been blamed for adverse effects on
adolescents’ health. At the school level, adolescents’ health is found
strongly affected by school sanitation facilities (Freeman et al., 2012),
classroom peer environment (Alexander et al., 2001), and
student-teacher relationships (Kim, 2021). At the family level, some
studies suggest consistent inequalities in children’s health are closely
related to family socioeconomic status (Currie et al., 2008; Elgar et al.,
2015; Reiss, 2013), family structure (Blum et al., 2000), parenting style
(Rhee et al., 2006), as well as family norms and attitudes (Malcolm et al.,
2013).

Among those social environment factors, peers begin to play
increasingly important roles in children’s physical health as they reach
adolescence (Viner et al., 2012). Classmates represent one crucial group
of peers with whom students interact the most over the school day.
Especially in countries where students usually stay with the same
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classmates for all subjects in the same class throughout the academic
year, China is a good case in point. Previous studies have shown certain
groups of classroom peers can help reduce multiple health-risk behav-
iors and enhance one’s physical health (Anteghini et al., 2001; Camp-
bell et al., 2008; Viner et al., 2012).

Females are one of such groups. Compared with their male coun-
terparts, females have been widely observed to be less antisocial, vio-
lent, aggressive, and less likely to engage in smoking, alcohol using and
drug addiction (Bertrand and Pan, 2013; Cornwell et al., 2013; Duck-
worth and Seligman, 2006; Jacob, 2002; Kritsotakis et al., 2016; Yang
et al., 2014). Along this line, it seems that females may be more likely to
help create a protective environment against a broad range of
health-risk factors. Thus, an interesting question arises: is it beneficial to
have more female classmates for one’s physical health?

In this paper, we investigate whether having more female classmates
positively affects junior high school students’ physical health. This paper
relates to the gender peer effects literature. The identification of gender
peer effects may face two empirical challenges, including endogenous
sorting and contextual confounding (Epple and Romano, 2011; Manski,
1993). The present study addresses these challenges by applying a
quasi-experimental approach. To do so, we draw on data from the China
Education Panel Survey (CEPS), a nationally representative longitudinal
survey of junior high school (Grades 7-9) students in China. The CEPS
offers two helpful features that facilitate our identification strategy.
First, over 40 percent of the CEPS project schools randomly assigned
incoming students to different Grade 7 classes, which helps to eliminate
the endogenous sorting in these schools. Second, the rich information in
the CEPS data enables us to address contextual confounding by con-
trolling for a large set of covariates at the student, parent, household,
and class levels, as well as a full set of school fixed effects in the
estimation.

There has been substantial evidence across cultures that adolescents
benefit from having more female classmates in terms of academic per-
formance (Gong et al., 2021; Hill, 2015; Hoxby, 2000; Hu, 2015; Lu and
Anderson, 2015; Briole, 2021), cognitive skills (Black et al., 2013; Lavy
and Schlosser, 2011), non-cognitive skills (Gong et al., 2021), and
mental health (Guo et al., 2021). However, to the best of our knowledge,
little is known about whether having more female classmates would
benefit adolescents’ physical health. Hence, this study seeks to fill the
knowledge gap by identifying the causal relationship between the pro-
portion of female classmates and one’s physical health in junior high
schools in China. We believe understanding this causal relationship is
particularly relevant for the optimal grouping of students in classrooms
and schools in the broad context of mixed-gender education.

Our results show that being assigned to a class with more female
classmates in Grade 7 has a statistically significant and positive effect on
one’s multiple physical health indicators in China. Specifically, a one-
percentage-point (pp) increase in the proportion of female classmates
in Grade 7 explains a 0.003-0.004 pp increase in one’s probability of
staying normal BmiAZ or going from abnormal to normal BmiAZ, a
0.029-0.031 increase in the BmiAZ score of those with low starting
BmiAZ, a 0.003 increase in one’s HAZ score, and a 0.157-0.165% or
0.166-0.177% decrease in the diopter of one’s left or right lens of glasses
from Grade 7 to Grade 8, respectively.

Our results also show that the mechanism underlying the observed
gender peer effects works this way: more female classmates, more (less)
likely to engage in healthy (unhealthy) behaviors. Specifically, a one pp
increase in the proportion of female classmates in Grade 7 is associated
with 0.973 minutes more on physical exercise per week, a 0.004 pp
increase in one’s probability of decreasing the amount of time spent on
watching TV on both a weekday and a weekend day, as well as a 0.003
pp increase in one’s probabilities of decreasing the amount of time spent
on playing online games on a weekday. We further provide suggestive
evidence that the observed positive gender peer effects on certain health
measures (including the BmiAZ score for the subsample of BmiAZ<-2 in
wave one, the HAZ score, as well as the diopters of left and right lens of
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glasses) were mainly driven by female classmates within homogeneous
sub-groups (say, in terms of the hukou and left-behind status).

Finally, our results also reveal heterogeneity in the effects of having
more female classmates. Specifically, the impacts of having more female
peers on health outcomes are larger among boys, students with less-
educated parents, and those attending rural schools or schools with
bigger class sizes, which are consistent with the observed heterogeneous
gender peer effects on health behaviors in this paper.

This study contributes to the literature in at least four ways. First, we
add to a growing economic literature on the effects of external factors
(including family, school, and other social environment factors) on ad-
olescents’ physical health. Second, we extend the gender peer effects
literature by explicitly considering physical health as an output of the
human capital production process. To the best of our knowledge, this
study is the first to provide quasi-experimental evidence on the impacts
of having more female classmates on adolescents’ physical health. Third,
beyond the gender peer effect analyses at the classroom level, we further
extend it to the sub-classroom level by providing suggestive evidence
that the observed effects were mainly driven by female peers within
homogeneous sub-groups. Finally, we explore the potential working
channels of gender peer effects, which helps improve our understanding
of why classmates’ gender composition matters during adolescence.

The rest of this paper is structured as follows. Section II introduces
the data, followed by an empirical framework in Section III. Section IV
presents our empirical findings. The final section concludes.

II. Data
A. Survey

Our analysis draws on data from the China Education Panel Survey
(CEPS), a nationally representative survey of China’s junior high school
(Grades 7-9) students, designed and conducted by the Renmin Univer-
sity of China. In the academic year of 2013-2014, the CEPS adopted a
multi-stage Probability-Proportional-to-Size sampling strategy to select
the study sample. Administrative units and socioeconomic status (i.e.,
the average years of schooling and the proportion of migrants among the
local population) were first used as the stratification variables to select
28 sample counties. Within each sample county, the enrollment sizes
and school types were further used as the stratification variables to
select 4 junior high schools.” In total, there were 112 junior high schools
from 28 counties. In each of the 112 selected schools, two Grade 7
classes and two Grade 9 classes were randomly chosen. As it turned out,
10 sample schools had only one Grade 7 class and one Grade 9 class, so
the total number of sample classes was 438 rather than 448. All students
(a total of 19,487) in the sample classes participated in the baseline
survey in the academic year 2013-2014. To date, four follow-up surveys
have been conducted on a yearly academic basis, and the first two
rounds of panel data (2013-2014 and 2014-2015) were currently pub-
licly available.

This study draws on the first two waves of survey data from CEPS to
examine the class gender composition at the start of junior high school
on students’ health outcomes one year after. In fact, CEPS conducted the
1%t wave among 7% and 9™ graders in two time periods in the 2013-2014
academic year. Specifically, 68 out of the 112 sample schools (or 61%)
were surveyed in October 2013 (or the second month of the first se-
mester) whereas the rest of 44 schools (or 39%) in March 2014 (or the
first month of the second semester). All schools received their second
wave of survey one year after the time when they got their baseline
survey. In each wave of surveys, the survey team collected rich infor-
mation, including students’ characteristics and their health outcomes,
which will be used in our study.

According to the combination of times when students started Grade 7

2 There are three school types, including public, private, and migrant schools.
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Table 1
Survey timing by cohorts of students
Cohorts F1 F2 S1 S2
When got the 1st survey wave? Oct., 2013 Mar., 2014 Oct., 2013 Mar., 2014
Grade 7 7 9 9
No. of students covered 6262 4017 5765 3443
When got the 2nd survey wave? Oct., 2014 Mar., 2015 Not surveyed Not surveyed
Grade 8 8 Out of the sample Out of the sample
No. of students covered 5733 3716 0 0

Notes: The students in this table involved all the sample schools and students in CEPS.

and when they got their first survey wave, we grouped students into four
cohorts (Table 1). Specifically, cohorts F1 and F2 were freshmen who
started Grade 7 in September 2013 and were in their first year at junior
high school when they got their first survey wave. The difference be-
tween these two cohorts is the time when they got their first survey
wave. While F1 got their first survey wave in October 2013, F2 got theirs

of the fact that a subsample of students from CEPS were randomly
assigned into classes at the start of Grade 7 and remained in the same
class until they entered Grade 8. In other words, the gender composition
in their classes changed little during the one-year period following the
beginning of Grade 7, assuming that transfer-in/out is not common in
the first year of junior high school.

in March 2014. In the second survey wave, both F1 and F2 cohorts were
in Grade 8. As to cohorts S1 and S2, both cohorts were seniors who
started Grade 7 in September 2011 and were in their last year at junior
high schools at the time of the first survey wave. Similar to the difference
between cohorts F1 and F2, S1 got their first survey wave in October
2013 whereas S2 got theirs in March 2014. It should be noted that
neither S1 nor S2 was covered in the second survey wave in CEPS as they
had graduated from high school by the time of the second survey wave.

In this paper, we are interested in examining the gender peer effects
of junior high school students on their health in terms of change in
health outcomes from Grade 7 to Grade 8. To do so, we take advantage

B. Class assignment and estimation sample

To implement our quasi-experimental design, we focus on cohorts F1
and F2 as they were covered in both survey waves. Following a four-step
procedure proposed by Gong et al. (2021), we identified the subsample
from CEPS for the purpose of our study. As depicted in Fig. 1, in the first
step, among the 112 CEPS project schools, we excluded 3 schools with
only one Grade 7 class to ensure there is within-school variation in class
gender composition. This left us with 109 schools, each having two
Grade 7 classes. Secondly, based on responses by school principals in the

1st wave: 112 schools, 221 G7 classes,
10279 G7 students (cohorts F1 and F2)

\|/Has 2 G7 classes?
Yes \I/ \J/ No

109 schools, 218 classes,
10149 students

3 schools, 3 classes,
130 students

Principal: RA at the start of G7?

Yes \l/ \1/ No / No response

90 schools, 180 classes,
8353 students

19 schools, 38 classes,
1796 students

Two headteachers of two G7 classes: Class assignment
based on academic performance at the start of G7?

Both Noy\| One No one Yes Y/ Both Yes Both No response
RA: Non-RA 1: Non-RA 2: Non-RA 3:
56 schools, 24 schools, 9 schools, 1 school,
112 classes, 48 classes, 18 classes, 2 classes,
5105 students 2326 students 881 students 41 students

Yes\l/

47 schools,
94 classes,
4260 students

\:

e

9 schools,
18 classes,
845 students

| Final sample for this study

Fig. 1. Study sample construction procedure
Note: G7 stands for Grade 7, RA stands for random assignment.

Students class ID: the same class from G7 to G8?
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first survey wave to the question “Were newly enrolled students
randomly assigned to Grade 7 classes?” we kept the 90 schools whose
principals responded “yes.” In the third step, based on responses by the
head teachers of the two Grade 7 classes in the first wave to the question
“Were Grade 7 students assigned to classes based on their entry aca-
demic performance or not?” we kept the 56 schools where both head
teachers answered “no.” These 56 schools are those that practiced
random class assignment judging by responses from both school prin-
cipals and head teachers.

In the final step, we need to confirm whether students in these 56
schools got reassigned to different classes from Grade 7 to Grade 8 or
not. To do so, we compare the class IDs of students in both survey waves,
and excluded 9 schools where students’ class IDs are not the same in the
two waves, which means they got reassigned to different classes from
Grade 7 to Grade 8. After this process, we are left with 47 schools that
include 4260 students from 94 classes. The data show that for these 4260
students, their class gender compositions in the beginnings of Grade 7
and Grade 8 are significantly correlated with a correlation coefficient at
0.96 (p<0.001). This further confirms that this subsample of students
was not only randomly assigned into classes when they started Grade 7
but also remained with the same classmates over this one-year study
period. Therefore, they become the final sample for our analyses in the
rest of this study.

To understand how generalizable the effects presented in this paper
are, we compared 47 sample schools that allocate students randomly to
classes and do not reassign students in Grade 8 to those that have two
Grade 7 classes but have been excluded from our study sample to see if
they are statistically similar to each other. In total, we checked 26
observable characteristics at the school, principal, class, and head
teacher levels.® Results show that only two out of the 26 characteristics
(7.7 percent) come out statistically significant (Table A1), suggesting
that the way we constructed our study sample schools will not severely
affect the external validity of our research findings.

C. Variables

During each of the two waves of surveys, a set of questionnaires were
administered to the sampled students themselves, their parents, subject
teachers, head teachers, and school principals. For the purpose of the
study, we draw on information from three modules in each round of the
survey.

Classmate gender composition module. We measure the classmate
gender composition of a student by the proportion of female classmates
in the class excluding the student herself/himself in Grade 7. Therefore,
students of the same gender in the same classroom share the same
proportion of female classmates. Specifically, this proportion was based
on class composition in the second month of the first semester (October
2013) for cohort F1 and the first month of the second semester (March
2014) for cohort F2, respectively.

Student physical health module. We focus on four student health in-
dicators as follows. The first two indicators are calculated by using the
weight and height information reported by students and referring to the

3 Specifically, we checked nine characteristics at the school level (enrollment,
the share of local students, the share of rural students, the share of left-behind
students, public school or not, school’s ranking within the county, school’s
location, scores of students’ misbehavior in school, student-teacher ratio); five
at the principal level (age, gender, education, and working experience, and
whether graduated from normal university or majored in teaching); five at the
class level (class gender composition, class size, the share of rural students in
class, the share of local students in class, the share of left-behind students in
class); and seven at the head teacher level (their average age, education, and
teaching experience in years, the share of male head teachers, the share of head
teachers graduated from normal university or majored in teaching, the average
professional title of head teachers, the share of head teachers awarded in the
past three years).
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WHO Growth reference data for children aged 5-19 years (WHO, 2006).%
One is Height-for-age Z-score (HAZ), with higher HAZ indicating better
health. The other is BMI-for-age z-score (BmiAZ). Following the WHO
Child Growth Standards (2006), a child with a BmiAZ less than minus
two is defined as “wasting” whereas a BmiAZ greater than one as
“overweight”. For those wasted children, higher BmiAZ indicates better
health. In contrast, for those over-weighted children, lower BmiAZ in-
dicates better health. Taking into account the starting BmiAZ of stu-
dents, we will group the sample students into three categories, namely
low starting BmiAZ (where BmiAZ<-2 in wave one), normal starting
BmiAZ (where 2-<BmiAZ<1 in wave one) and high starting BmiAZ
(where BmiAZ>1 in wave one) when examining their change in BmiAZ
between the two survey waves. In addition, we could also examine
whether a student transits from one BmiAZ category to another from
wave one to wave two, say, staying in the normal category, or going
from abnormal (either low or high starting BmiAZ category) to normal.

The third and fourth health indicators are both related to students’
eyesight.” Studies from ophthalmology have shown that eyesight is
closely related to factors including outdoor activity (Lee et al., 2013;
Rose et al., 2008) and screen-based activity (Pan et al., 2012; Gold-
schmidt and Jacobsen, 2014; Holden et al., 2016).° Following the
literature (Braun et al., 1996; Zhao et al., 2002; Bullimore and Brennan,
2019), for those students who self-reported as being myopic (or near-
sighted), we measure their eyesight by the logarithms of self-reported
diopter of their left and right lens of glasses. For those students who
self-reported as not being nearsighted, we assume their diopters of both
lenses of glasses as zero. The greater the diopter, the poorer the eyesight
of the corresponding eye. Similarly, we will examine not only their
change in the logarithm of diopters between the two survey waves, but
also whether a student transits from one eyesight category to another
from wave one to wave two, say, staying non-myopic or going from
non-myopic to myopic.

Covariates. Following the literature, we control for characteristics at
the student, parent, household, and class levels that might affect stu-
dents’ physical health. Specifically, we control for seven covariates at
the student level (including age, gender, ethnicity, left-behind status,
whether being the only child in the family, birth weight, and boarding
status), five covariates at the parent level (including education of both
parents, marital status, and both parents’ age when the child under
discussion was born), six covariates at the household level (including
hukou, family social economics status, water facilities, toilet facilities,
whether any family member drinks alcohol, whether any family member
smokes), and four covariates at the classroom level (including class size,
head teacher’s gender, educational background, and teaching experi-
ence). We also include school fixed effects to control for factors at the
school or the broader regional level that might affect student physical
health. All standard errors are clustered at the grade level. Table 2 re-
ports summary statistics of the key variables.

4 In CEPS, both students and their parents were asked to report students’
weight and height. The reports from both sources are significantly highly
correlated (p<0.001). We used the report by students themselves in our study.
But results remain similar when we use report by parents. Self-reported weight
and height have been used as accurate indicators of actual weight and height
(Stewart, 1982). Stommel and Schoenborn (2009) show that in health risk es-
timates associated with variations in BMI values, results based on the
self-reported BMI or BMI measured on site are virtually the same.

5 According to the National Health Commission (2021), the prevalence of
myopia (or nearsightedness) among junior high school students in 2020 in
China was 71.1%.

6 The medical and ophthalmology literature also documents other factors
closely related to eyesight, such as genetics and parental history of myopia
(Jones et al., 2007; Lim et al.,, 2014), optical and environmental influences
(Smith et al., 2014), urbanization (Zhang et al., 2010), educational pressure
(Morgan et al., 2012), and near-work activities (Pan et al., 2012).
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Table 2
Summary statistics
@ (2 3 )]
Mean SD Min Max
Panel A: Outcome variables
Grade 7
BmiAZ -0.018 [1.307] -5.16  4.58
Wasting (1=yes) 0.062 [0.242] 0 1
Overweight (1=yes) 0.213 [0.410] 0 1
HAZ 0.645 [1.142] -5.04 5.14
Stunting (1=yes) 0.016 [0.124] 0 1
Myopia (1=yes) 0.476 [0.499] 0 1
Diopter of left lens of glasses 1.129 [1.547] 0 9.50
Diopter of right lens of glasses 1.182 [1.605] 0 9.99
Grade 8
BmiAZ -0.218 [1.267] -5.19 4.75
Wasting (1=yes) 0.074 [0.262] 0 1
Overweight (1=yes) 0.169 [0.375] 0 1
HAZ 0.503 [1.044] -4.45 4.30
Stunting (1=yes) 0.017 [0.128] 0 1
Myopia (1=yes) 0.522 [0.500] 0 1
Diopter of left lens of glasses 1.270 [1.644] 0 9.50
Diopter of right lens of glasses 1.323 [1.697] 0 9.99
Change in outcome variables (Grade 8-
Grade 7)
BmiAZ stays normal or goes from 0.757 [0.429] 0 1
abnormal to normal (1=yes, full
sample)
ABmiAZ (subsample of BmiAZ<-2 in 0.732 [1.157] -2.01 4.03
wave one)
ABmiAZ (subsample of BmiAZ>1 in -0.458 [0.604] -4.4 1.06
wave one)
AHAZ (full sample) -0.142 [0.485] -1.14 2,52
Stays non-Myopic or goes from Myopic 0.478 [0.499] 0 1
to non-Myopic (1=yes, full sample)
ADiopter of left lens of glasses (full 0.141 [0.535] -1.25 4.80
sample)
ADiopter of right lens of glasses (full 0.141 [0.540] -1.25  4.80
sample)
Panel B: Change in mechanism
variables (Grade 8-Grade 7)
ATime spent on physical exercises 45.938 [183.919] -784 1040
weekly (min)
Decreasing time spent on watching TV 0.287 [0.452] 0 1
on a weekday (1=yes)
Decreasing time spent on watching TV 0.494 [0.500] 0 1
on a weekend day (1=yes)
Decreasing time spent on playing online ~ 0.195 [0.396] 0 1
games on a weekday (1=yes)
Decreasing time spent on playing online  0.366 [0.482] 0 1
games on a weekend day (1=yes)
Panel C: The proportion of female
classmates in the following sub-
groups (Grade 7)
Same hukou and same left-behind status ~ 0.501 [0.255] 0 1
Same hukou but different left-behind 0.471 [0.240] 0 1
status
Different hukou but same left-behind 0.482 [0.238] 0 1
status
Different hukou and different left-behind 0.484 [0.147] 0 1
status
Panel D: Key explanatory variable
(Grade 7)
Proportion of female classmates (FP) 0.484 [0.076] 0.13 0.66
Panel E: Student characteristics (Grade
7)
Age (months) 155.168 [8.249] 129 204
Girl (1=yes) 0.484 [0.500] 0 1
Ethnic minority (1=yes) 0.089 [0.285] 0 1
Left-behind children (1=yes) 0.183 [0.387] 0 1
Only child (1=yes) 0.552 [0.497] 0 1
Birth weight (kg) 3.534 [0.565] 1 5.90
Boarding (1=yes) 0.171 [0.377] 0 1
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Table 2 (continued)

(€] 2) 3) “@
Mean SD Min Max

Panel F: Parent characteristics (Grade

7)
Father’s education (years) 11.081 [3.347] 0 19
Mother’s education (years) 10.501 [3.568] 0 19
Parents married (1=yes) 0.897 [0.303] 0 1
Father’s age at birth of this child (years) = 28.791 [4.754] 14 60
Mother’s age at birth of this child (years) 26.907 [4.437] 14 52
Panel G: Household characteristics

(Grade 7)
Rural hukou (1=yes) 0.428 [0.495] 0 1
Family social economics status

(dummies):
Very poor 0.018 [0.134] 0 1
Poor 0.109 [0.312] 0 1
Average 0.793 [0.405] 0 1
Rich 0.074 [0.262] 0 1
Very rich 0.005 [0.073] 0 1
Tap water (1=yes) 0.925 [0.263] 0 1
Flush toilet (1=yes) 0.858 [0.349] 0 1
Family members drink alcohol (1=yes) 0.288 [0.453] 0 1
Family members smoke (1=yes) 0.545 [0.498] 0 1
Panel H: Class characteristics (Grade

7)
Class size 45.319 [12.258] 22 77
Headteacher is male (1=yes) 0.266 [0.442] 0 1
Headteacher’s education (years) 15.862 [1.006] 15 19
Headteacher’s teaching experience 14.234 [9.148] 1 45

(years)
Number of students 4260
Number of classes 94
Number of schools 47

Notes: The sample involved 47 schools with random class assignments in Grade
7 but did not reassign students in Grade 8.

D. Descriptive Statistics

The data show that in the first survey wave, the prevalence of
wasting, overweight, and stunting among sample students were 6.2%,
21.3%, and 1.6%, respectively (Table 2). The second wave did see some
improvement in the prevalence of overweight (16.9%), but not in
wasting (7.4%) or stunting (1.7%). As for eyesight, the prevalence of
myopia increased from 47.6% in the first survey wave to 52.2% in the
second one. In the meantime, the diopters of sample students’ left (right)
lens of glasses increased from 1.1 (1.2) D to 1.3 (1.3) D. Moreover,
almost half (48%) of the sample students were girls. An average student
was about 13 years old in Grade 7, the years of schooling of her/his
father and mother were 11.1 and 10.5, respectively. The average class
size was 45, which is close to the national average of 48 reported for
junior high schools in China (Ministry of Education of China, 2014). The
head teachers had 15.9 years of education on average, almost the same
as the average years of schooling of junior high school teachers in China
(Ministry of Education of China, 2014). Their average years of teaching
experience was 14.2. It is fair to say that our sample is quite
representative.

III. Identification Strategy
A. Empirical Specifications

In this paper, we seek to examine the gender peer effects on the
change in health indicators between the two surveys. In other words, we
assume it takes about one year for gender composition to manifest its
impact on adolescents’ physical health outcomes, which is consistent
with previous studies (e.g., Clark and Lohéac, 2007). It has been shown
in the literature that not only do peer effects on health-risk behaviors
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Table 3

Random assignment test

14)

13)

12)

aan

10)

(©)]

®)

@)

(6)

%)

“@

3)

)

m

Diopter of right lens of
glasses (logarithm, full

sample)

Diopter of left lens of

=yes, full

Myopia (1
sample)

BmiAZ (Subsample of BmiAZ (Subsample of HAZ (full sample)

BmiAZ (full
sample)

Outcomes (71):

glasses (logarithm, full

sample)

BmiAZ>1 in wave one)

BmiAZ<-2 in wave one)

Panel A: 47 sample schools with random class assignments in Grade 7, but did not reassign students in Grade 8

FP (7™

0.180
(0.351)
4013

0.268

0.062

0.255

0.099

0.086

0.049

1.966%**
(0.644)
4158
0.205

0.929

0.662
(0.646)
884

0.304

-1.297
(1.191)

260

-0.504
(0.615)
4242

1.149
(0.772)
4242

(0.513)
4013

(0.344)
4012

(0.496)
4012

(0.258)
4257

(0.355)
4257

(0.558)
4158
0.218

(0.698)
884

(0.579)
260

N

0.140

0.001

0.135

0.001

0.124

0.000

0.116

0.006

0.114

0.162

0.065

0.076

R2

Panel B: 62 schools with two Grade 7 classes but were excluded from our study sample

FP (7™)

0.488***
(0.181)

5531

0.645%*
(0.285)
5531

0.464**
(0.175)

5529

0.611%**
(0.275)
5529

0.466%***
(0.169)

5904

0.461%**
(0.223)

5904

0.253

1.390%**
(0.333)
5751

0.007

-0.472

0.287

0.286

-0.131

0.917**
(0.389)
5717

(0.460)
5751

(0.468)
840

(0.322)
840

(0.397)
493

(0.624)

493

(0.433)
5717

0.151

0.007

0.146

0.194 0.005 0.129 0.007

0.215

0.156

0.004

0.057 0.127 0.105

0.067

RZ

Covariates:

Yes
Yes
Yes

No

Yes

No

Yes

No

Yes
Yes
Yes

No

Yes

No

Yes

No

Yes
Yes
Yes

No

Student CHs
Parent CHs

No

Yes

No

Yes
Yes

No

No

Yes

No

Yes

No

No

No Yes No

No

No

Yes

No

Yes

No

No

Household CHs

Class CHs

Yes
Yes

No

Yes

No

Yes

Yes No

Yes

No

Yes

No

Yes

No

Yes
Yes

No

No

Yes

No

No No Yes

Yes

No

Yes

No

School FEs

Notes: FP stands for the proportion of female classmates, CHs stands for characteristics, FEs stands for fixed effects. The sample used in Panel A involved 47 schools with random class assignments in Grade 7 but did not

reassign students in Grade 8. The sample used in Panel B involved 62 schools with two Grade 7 classes but were excluded from our study sample. Student characteristics include age, gender, ethnicity, left-behind status,

whether being the only child in the family, birth weight, and boarding status. Parent characteristics include education of both parents, marital status, and both parents’ age when the child under discussion was born.

Household characteristics include hukou, family social economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class characteristics include class

size, head teacher’s gender, educational background, and teaching experience. Standard errors reported in parentheses, clustered at the grade level. * p < 0.1, ** p < 0.05, *** p < 0.01.
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take time to manifest (e.g., Getik and Meier, 2022), but also risky be-
haviors take time to generate consequences on human-capital accumu-
lation (e.g., Kremer and Levy, 2008). For example, Clark and Lohéac
(2007) found a significant correlation between the one-year lagged peer
drinking measure and one’s drinking behavior. Similarly, Card and
Giuliano (2013) estimated the correlation between the risky behavior of
one’s friends and her/his risky behavior one year later. Eisenberg et al.
(2014) reported a significant correlation between the 7-8 months lagged
peers’ risky behaviors and one’s risky behaviors. Duncan et al. (2005)
found a significant deviant peer effect of college roommates’ drinking
behavior back in high school on one’s drinking behavior in college.
Kremer and Levy (2008) found significant one- and two-year lagged
effects of drinking peers on college students’ academic performance.

To examine the causal effects of having more female classmates on
adolescents’ physical health, two identification concerns need to be
addressed. One concern is endogenous sorting. For example, if schools
sort students into different classes based on certain unobserved factors
that simultaneously determine the classroom gender composition and
students’ physical health, the estimated correlation between them may
come out significant even if no causal relationship exists. We circumvent
the potential non-random sorting problem by exploiting random class
assignments of newly-enrolled students in the 47 sample schools (as
noted before). Since Grade 7 is the first grade in China’s junior high
school education system, this assignment rule helps create a quasi-
experiment in which newly-enrolled students are randomly mixed
with classmates with different individual characteristics and family
backgrounds. Hence, conditional on school fixed effects, the random
classroom assignment helps overcome the influences of unobserved
factors and thus address the concern of endogenous sorting.

The other concern in identifying the causal effect of having more
female classmates on adolescents’ physical health is contextual con-
founding. Contextual factors simultaneously affect all members within
certain groups. For example, if a school assigned teachers who attach
more importance to students’ physical health to classes with higher
proportions of female students by chance, we might end up observing a
positive relationship between having more female classmates and
physical health. We deal with this concern by controlling for a set of
class characteristics along with school fixed effects in the estimation.”

Specifically, following Koedel et al. (2015), we employ a linear
value-added model to identify the gender peer effects on students’
health as follows,

/

AHealthie, = By + B, FP.  + B, HealthC! + Z,, .y + &, + ties 'eh)

ics

where AHealth;.; denotes the change in health indicators of student i in
class c of school s from Grade 7 to Grade 8. ﬁ(jzcs
female classmates of student i in Grade 7 excluding student i herself/
himself (as indexed by “-i"). Health?” denotes the level of health of the
student in Grade 7. Z is a set of covariates composed of four vectors. The
first vector is student characteristics, including age, gender, ethnicity,
left-behind status, whether being the only child in the family, birth
weight, and boarding status. The second vector is parent characteristics,
including years of schooling of both parents, marital status, and their
ages at the birth of this child. The third vector is household character-
istics, including hukou, family social economic status, water and toilet

is the proportion of

7 Although classrooms are randomly assigned, the choice of schools by
households may be not random (e.g. Black, 1999; Burgess et al., 2015;
Abdulkadiroglu et al., 2020), which may bias our estimates when not control-
ling for school fixed effects. For example, if the proportion of girls in schools
with better sanitation conditions happens to be low due to the nonrandom
choice of schools by households, the gender peer effects may not come out
significant without school fixed effects. Hence, to address the possible endo-
geneity of school choice, we take advantage of the random within-school
across-classes variation in gender composition.
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Table 4
Effects of the proportion of female classmates in Grade 7 on the change in adolescents’ physical health indicators from Grade 7 to Grade 8
@™ ) 3 (€3]
Panel A: Full sample (Dependent variable: BmiAZ stays normal or goes from abnormal to normal, 1= yes)
Fp (7th) 0.337* 0.340* 0.348* 0.377**
(0.182) (0.181) (0.178) (0.169)
N 4242 4242 4242 4242
R2 0.090 0.092 0.094 0.094
Panel B: Subsample of BmiAZ<-2 in wave one (Dependent variable: ABmiAZ)
FP (7™ 3.045%** 3.052%** 3.023%**
(0.776) (0.802) (0.834)
N 260 260 260
R? 0.301 0.325 0.399
Panel C: Subsample of BmiAZ>1 in wave one (Dependent variable: ABmiAZ)
FP (7™) -0.021 -0.031 -0.211 -0.476
(0.486) (0.472) (0.440) (0.478)
N 884 884 884 884
R? 0.322 0.328 0.351 0.362
Panel D: Full sample (Dependent variable: AHAZ)
FP (7™ 0.255* 0.254* 0.253* 0.250%*
(0.145) (0.137) (0.130) (0.112)
N 4158 4158 4158 4158
R? 0.188 0.194 0.200 0.201
Panel E: Full sample (Dependent variable: staying non-Myopic or goes from Myopic to non-Myopic, 1= yes)
FP (7™ 0.044 0.038 0.044 0.056
(0.100) (0.099) (0.101) (0.099)
N 4257 4257 4257 4257
R2 0.803 0.804 0.804 0.804
Panel F: Full sample (Dependent variable: Alogarithm of diopter of left lens of glasses)
FP (7™ -0.163** -0.159** -0.165%* -0.157%*
(0.073) (0.073) (0.073) (0.060)
N 4012 4012 4012 4012
R? 0.060 0.063 0.066 0.068
Panel G: Full sample (Dependent variable: Alogarithm of diopter of right lens of glasses)
Fp (7th) -0.168* -0.166* -0.177* -0.169**
(0.091) (0.090) (0.092) (0.083)
N 4013 4013 4013 4013
R? 0.065 0.067 0.070 0.071
Covariates:
Student CHs Yes Yes Yes Yes
Parent CHs No Yes Yes Yes
Household CHs No No Yes Yes
Class CHs No No No Yes
School FEs Yes Yes Yes Yes

Notes: Student characteristics include age, gender, ethnicity, left-behind status, whether being the only child in the family, birth weight, and boarding status. Parent
characteristics include education of both parents, marital status, and both parents’ age when the child under discussion was born. Household characteristics include
hukou, family social economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class char-
acteristics include class size, head teacher’s gender, educational background, and teaching experience. Standard errors reported in parentheses, clustered at the grade

level. * p < 0.1, ** p < 0.05, *** p < 0.01.

facilities, family members’ health behaviors. The final vector is class
characteristics, including class size, head teacher’s gender, years of
schooling, and teaching experience. a; denotes school fixed effects.
Standard errors are clustered at the grade level.

B. Evidence of random class assignments in Grade 7 in sample schools

The identification strategy of this paper depends on the assumption
that the class assignment in Grade 7 in the 47 sample schools was
random. Before presenting the results about the impact of having more
female classmates on the physical health outcomes of junior high school
students, we have to verify that the class assignment in Grade 7 was
random in terms of their entry physical health status. To do so, we will
take three approaches to verify simultaneously.

Our first approach is straightforward by examining the correlations
between one’s physical health outcomes and her/his classmates’ gender
composition in Grade 7. As shown in Panel A of Table 3, with the only
exception of HAZ score, we did not find any significant correlation be-
tween physical health outcomes in Grade 7 and the proportion of female
classmates (presented in odd columns of Panel A). When we further
controlled for observable characteristics at the student, parental,
household and class levels, as well as school fixed effects, none of the

Grade 7 health outcome measures that we are interested in had any
significant correlation with the proportion of female classmates (pre-
sented in even columns of Panel A). This lack of correlation provides
evidence in support of the random assignment in Grade 7 in the 47
sample schools.

Our second approach is similar to a “falsification” test. Specifically,
we estimated the correlations between one’s physical health outcomes
and the proportion of female classmates in Grade 7 in the 62 schools that
have two Grade 7 classes but were not included in our study sample as
they did not assign newly-enrolled students randomly in Grade 7 or
reassigned students into different classes during the study period. Re-
sults based on data from these schools show that after controlling for
observable characteristics at the student, parental, household and class
levels, as well as school fixed effects, four out of the seven physical
health measures are not correlated with the proportion of female
classmates, whereas the rest three physical health measures are still
significantly correlated with the proportion of female classmates
(Table 3, Panel B, Columns 10, 12, and 14). This result lends further
evidence in support of the random assignment in Grade 7 in the 47
sample schools.

The last approach is to conduct a simulation test by randomly re-
assigning sampled students in the 47 sample schools to two classes
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Table 5
Mechanism analysis
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@™ 2)

Panel A: Gender difference in health behaviors in Grade 7

3)

4

(©)]

QOutcomes (7ﬂ"): Time spent on
physical exercises

weekly (min)

Spent more than one hour
watching TV on a
weekday (1=yes)

Coefficient on the female -39.150%*** -0.048%**
student dummy of this
health behavior in Grade 7
(4.78) (0.01)
School FEs Yes Yes
N 3693 3864
R? 0.369 0.429

Panel B: Effects of the proportion of female classmates in Grade 7 on the change in adolescents’ health behaviors from Grade 7 to Grade 8

Outcomes: ATime spent on Decreasing time spent on
physical exercises watching TV on a
weekly (min) weekday (1=yes)

Fp (7th) 97.305%* 0.379%*

(48.083) (0.146)

Student CHs Yes Yes

Parent CHs Yes Yes

Household CHs Yes Yes

Class CHs Yes Yes

School FEs Yes Yes

N 3693 3864

R? 0.369 0.429

Spent more than one hour
watching TV on a weekend
day (1=yes)

-0.027*

(0.01)
Yes
3870
0.429

Decreasing time spent on
watching TV on a weekend

Spent more than one hour
playing online games on a
weekday (1=yes)
-0.066%***

(0.01)
Yes
3865
0.344

Decreasing time spent on
playing online games on a

Spent more than one hour
playing online games on a
weekend day (1=yes)
-0.124%**

(0.02)
Yes
3865
0.344

Decreasing time spent on
playing online games on a

day (1=yes) weekday (1=yes) weekend day (1=yes)
0.410%** 0.339%* 0.171

(0.087) (0.145) (0.168)

Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

3870 3865 3865

0.429 0.344 0.344

Notes: The estimation sample involved 47 schools with random class assignments in Grade 7 but did not reassign students during the study period. Student char-
acteristics include age, gender, ethnicity, left-behind status, whether being the only child in the family, birth weight, and boarding status. Parent characteristics include
education of both parents, marital status, and both parents’ age when the child under discussion was born. Household characteristics include hukou, family social
economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class characteristics include class
size, head teacher’s gender, educational background, and teaching experience. Standard errors clustered at the grade level are in parentheses. * p < 0.1, ** p < 0.05,

w55 p < 0.01.

within the same grade for 1000 times. Then we calculate the standard
deviation of the proportion of female classmates in a class based on the
simulation results, and draw the kernel density of the standard devia-
tion. As can be seen in Fig. A1, it seems the standard deviation fraction of
females basically follows a normal distribution with a mean of 0.081,
which is close to the actual standard deviation in our study sample
(0.076). This simulation provides further evidence for our assumption of
random assignment of students to classrooms.

Even if the class assignment was verified to be random in Grade 7,
there is still a concern for the potential non-balanced allocation of
educational resources within schools. Specifically, if different sample
classes within the same sample school have different resources, say,
class size or teacher qualifications, the estimated impacts of class gender
composition on the physical health outcomes of students would still be
biased. Therefore, it is necessary to check if the allocation of resources
was “balanced” across classes within a school. To do so, we follow Wang
et al. (2018) and Wang and Zhu (2021) to test whether the class means
of observable characteristics of students and their households® are
correlated with class characteristics. We focus on five class character-
istics, namely class size, age, gender, years of schooling and years of
teaching experiences of head teachers. The results show that out of the
90 correlation coefficients, the majority (82 or 91 percent) came out
statistically insignificant after we controlled for school fixed effects
(Table A2). The eight correlation coefficients (9 percent) might just
come out significant by chance. Therefore, it seems reasonable to say
that the allocation of resources was “balanced” across classes within

8 Specifically, we checked seven characteristics at the student level (i.e., age,
gender, ethnicity, left-behind status, whether being the only child in the family,
birth weight, and boarding status), five characteristics at the parent level (i.e.,
education of both parents, marital status, and both parents’ age when the child
under discussion was born), and six characteristics at the household level (i.e.,
hukou status, family social economics status, water facilities, toilet facilities,
whether any family member drinks alcohol, whether any family member
smokes).

sample schools.

The essence of our empirical strategy is to compare the change in
physical health outcomes of students from two classes within the same
school from Grade 7 to Grade 8, with the fact that one class has a rela-
tively higher proportion of female students than the other purely by
chance. Before conducting the estimations, another potential concern is
that there is a deficiency in the within-school across-classes variation in
gender composition. To address this concern, we follow Wang and Zhu
(2021) to perform a regression of the class-level proportion of female
classmates in Grade 7 on school fixed effects and then collect the re-
siduals. Fig. A2, plotting both the original distribution of classmates’
gender composition and its residuals obtained from the above regres-
sion, showed that there was still a reasonable amount of variation in the
proportion of female peers across classes after controlling for school
fixed effects.

Taken together, results from the above verifications/tests provide
strong evidence that both students and educational resources were
randomly assigned to Grade 7 classes within sample schools, and our
female classmates measure has sufficient variations for identification
purposes. This provides us with a unique opportunity to identify the
impact of having more female classmates on the physical health out-
comes of junior high school students.

IV. Results
A. Main results

Our regression results show that having more female classmates has
a statistically significant and positive impact on adolescents’ multiple
physical health measures (Table 4). When we look at the BmiAZ, a one-
percentage-point (pp) increase in the proportion of female classmates in
Grade 7 is associated with 0.003-0.004 pp increase in one’s probability
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Table 6
Gender peer effects within homogeneous sub-groups

@ (2 3 “ 5) 6) @)

Outcomes: BmiAZ stays normal ABmiAZ ABmiAZ AHAZ Staying non-Myopic ALogarithm of ALogarithm of
or goes from (subsample of (subsample of (full or goes from Myopic  diopter of left lens of ~ diopter of right lens
abnormal to normal BmiAZ<-2 in BmiAZ>1 in wave  sample) to non-Myopic glasses (full sample)  of glasses (full
(1=yes, full sample) wave one) one) (1=yes, full sample) sample)

FP in the following

sub-groups (7):
Same hukou and same ~ 0.125*** 1.016%** -0.076 0.201%* -0.013 -0.039%*
left-behind status
(D)
(0.039) (0.287) (0.051) (0.098) (0.016) (0.017) (0.019)
Same hukou and 0.066*** -0.164 -0.061 -0.008 -0.007 -0.001 -0.019
different left-
behind status (p2)
(0.024) (0.222) (0.088) (0.027) (0.013) (0.012) (0.015)

Different hukou and 0.059%** 0.434 -0.050 0.013 0.020 -0.017 -0.018

same left-behind
status ($3)
(0.018) (0.362) (0.083) (0.039) (0.015) (0.017) (0.019)

Different hukou and 0.043 0.281 -0.082 -0.054 -0.002 0.025 0.012

different left-
behind status (p4)
(0.040) (0.239) (0.069) (0.041) (0.013) (0.025) (0.024)

Student CHs Yes Yes Yes Yes Yes Yes Yes

Parent CHs Yes Yes Yes Yes Yes Yes Yes

Household CHs Yes Yes Yes Yes Yes Yes Yes

Class CHs Yes Yes Yes Yes Yes Yes Yes

School FEs Yes Yes Yes Yes Yes Yes Yes

N 4242 260 884 4158 4257 4012 4013

R? 0.138 0.257 0.250 0.061 0.884 0.039 0.041

HO: p1=p2=p3=p4 (p  0.1928 0.0149 0.2187 0.0593 0.1047 0.0003 0.0108

value)

Notes: The estimation sample involved 47 schools with random class assignments in Grade 7 but did not reassign students during the study period. Student char-
acteristics include age, gender, ethnicity, left-behind status, whether being the only child in the family, birth weight, and boarding status. Parent characteristics include
education of both parents, marital status, and both parents’ age when the child under discussion was born. Household characteristics include hukou, family social
economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class characteristics include class
size, head teacher’s gender, educational background, and teaching experience. Standard errors clustered at the grade level are in parentheses. * p < 0.1, ** p < 0.05,

w55 p < 0,01,

of staying normal BmiAZ or going from abnormal BmiAZ to normal
BmiAZ from Grade 7 to Grade 8 (Panel A).° This result may be driven by
those students who were wasted in the first wave, as a one pp increase in
their proportion of female classmates in Grade 7 increases their BmiAZ
score by 0.029-0.031 (Panel B) whereas the estimates are not significant
for those students who were over-weighted in the first wave (Panel C).

As for HAZ, our results also show that a one pp increase in the pro-
portion of female classmates in Grade 7 is associated with a 0.003 in-
crease in one’s HAZ score from Grade 7 to Grade 8. The point estimates
are quite robust to different model specifications conditional on school
fixed effects (Panel D).

With regard to eyesight, although the estimates of one’s change in
myopic status from Grade 7 to Grade 8 are not significant, having more
female classmates is associated with a reduction in diopters. Specifically,
a one pp increase in the proportion of female classmates in Grade 7 is
associated with a 0.157-0.165% (Panel F) or 0.166-0.177% (Panel G)
decrease in the diopter of her/his left or right lens of glasses, respec-
tively. Our findings are consistent with previous estimates, especially
those that found positive effects of having more female classmates on
adolescents’ human-capital outcomes (e.g., Black et al., 2013; Gong
et al., 2021; Hill, 2015; Hoxby, 2000; Hu, 2015; Lavy and Schlosser,

9 In this study, replacing one boy with one girl is equivalent to a two pp
increase in the proportion of girls in Grade 7, according to the means of class
sizes and the proportion of female students in wave one.

2011). The estimated coefficients on control variables are also quite
informative and consistent with previous findings.'°

B. Mechanism analysis

The results reported above show that adolescents in classes with a
higher proportion of female classmates tend to be in better physical
health. Why is it like this? A close examination of the literature reveals
that gender peer effects may work through various channels (Hu, 2015;
Briole, 2021; Gong et al., 2021)."" One important channel that has been
verified in several studies is the improved peer environment brought by

10 For examples, having an in-door flush toilet is found to be positively asso-
ciated with the BmiAZ score of those with low starting BmiAZ, which have been
widely observed in developing countries (Esrey, 1996; Pickering, 2015). The
eyesight of left-behind children tends to drop relatively more than their
non-left-behind peers. While few papers in the literature have examined the
correlation between adolescents’ left-behind status and their eyesight, several
studies have documented the negative impacts of left-behind status on various
health measures (e.g., Zhao and Yu, 2016; Jin et al., 2020). Detailed results are
available upon request.

1 For example, Hu (2015) found that the benefits of female peers on student
academic performance may be related to a better learning environment brought
by a higher proportion of girl peers. Briole (2021) found suggestive evidence
that gender peer effects partially operated through adjustments in student and
teacher behaviors based on the gender composition of the classroom. Gong
et al. (2021) further found that strengthened teacher behaviors, greater student
efforts, and an improved classroom environment were the primary channels
through which peers’ gender influences student outcomes.
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table 7
Heterogeneity in gender peer effects on adolescents’ physical health outcomes
(€8] 2) 3) “@ %) (6) @ (8 [C)] (10) an 12) a3 as
Outcomes: BmiAZ ABmiAZ ABmiAZ AHAZ Staying ALogarithm ALogarithm BmiAZ ABmiAZ ABmiAZ AHAZ Staying ALogarithm ALogarithm
stays (subsample (subsample (full non- of diopter of of diopter of stays (subsample (subsample (full non- of diopter of of diopter of
normal or of BmiAZ<- of BmiAZ>1 sample) Myopic left lens of right lens of normal or of BmiAZ<- of BmiAZ>1 sample)  Myopic left lens of right lens of
goes from 2 in wave in wave one) or goes glasses (full glasses (full goes from 2 in wave in wave one) or goes glasses (full glasses (full
abnormal one) from sample) sample) abnormal one) from sample) sample)
to normal Myopic to to normal Myopic to
(1=yes, full non- (1=yes, full non-
sample) Myopic sample) Myopic
(1=yes, (1=yes,
full full
sample) sample)
Boy Girl
FP (7™ 0.607*** 3.101%** 0.197 0.384* -0.021 -0.190* -0.229%* 0.219 2.152 0.870 0.050 0.099 -0.122 -0.184*
(0.217) (0.968) (0.610) (0.224) (0.164) (0.107) (0.107) (0.232) (1.396) (1.071) (0.188) (0.109) (0.100) (0.102)
N 2186 135 618 2130 2195 2065 2070 2056 125 262 2028 2062 1947 1943
R? 0.091 0.459 0.385 0.207 0.793 0.080 0.091 0.179 0.487 0.604 0.278 0.823 0.099 0.095
Father’s education < Median Father’s education > Median
FP (7™ 0.497%%* 3.993%** -1.481* 0.436***  0.106 -0.176** -0.242* 0.313 2.438%* 0.503 0.061 -0.016 -0.175*% -0.138
(0.176) (1.227) (0.735) (0.136) (0.083) (0.071) (0.130) (0.330) (1.089) (0.695) (0.159) (0.188) (0.099) (0.094)
N 2097 150 384 2052 2107 1972 1972 2144 110 498 2106 2149 2039 2040
R? 0.119 0.423 0.509 0.209 0.811 0.087 0.092 0.121 0.553 0.428 0.240 0.794 0.090 0.094
Mather’s education < Median Mather’s education > Median
FP (7™ 0.305* 5.817%%* -1.495%** 0.274* -0.041 -0.221* -0.262%* 0.341 0.827 -1.057 0.238* 0.198 -0.167* -0.179*
(0.165) (1.649) (0.517) (0.162) (0.092) (0.113) (0.107) (0.283) (1.001) (0.770) (0.123) (0.181) (0.091) (0.101)
N 2092 149 375 2056 2104 1965 1963 2149 111 502 2102 2152 2046 2049
R? 0.151 0.447 0.467 0.191 0.818 0.090 0.102 0.100 0.543 0.458 0.246 0.789 0.092 0.094
Rural schools Urban schools
FP (7™ 0.144 2.407** 0.572 0.224 0.066 -0.237%* -0.314* 0.540 3.355 0.181 0.238 -0.123 -0.082 -0.108
(0.186) (1.090) (0.720) (0.141) (0.107) (0.106) (0.170) (0.332) (2.254) (0.687) (0.232) (0.207) (0.070) (0.090)
N 1491 91 290 1454 1499 1391 1387 2751 169 594 2704 2758 2621 2626
R? 0.110 0.369 0.367 0.213 0.823 0.070 0.079 0.107 0.618 0.421 0.244 0.776 0.082 0.082
Class size < Median Class size > Median
Fp (7th) -0.029 4.531%** 0.552 0.140 0.107 -0.190 -0.215 0.532%** 4.984%** 0.046 0.217 -0.064 -0.097%* -0.095*
(0.313) (1.274) (0.736) (0.224) (0.167) (0.114) (0.150) (0.136) (1.543) (0.337) (0.166) (0.083) (0.043) (0.049)
N 1990 123 407 1941 1998 1852 1852 2251 137 476 2217 2258 2159 2160
R? 0.079 0.449 0.383 0.213 0.799 0.080 0.093 0.151 0.581 0.465 0.220 0.814 0.082 0.080
Student Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
CHs
Parent CHs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
CHs
Class CHs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
School FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The estimation sample involved 47 schools with random class assignments in Grade 7 but did not reassign students during the study period. Student characteristics include age, gender, ethnicity, left-behind status,
whether being the only child in the family, birth weight, and boarding status. Parent characteristics include education of both parents, marital status, and both parents’ age when the child under discussion was born.
Household characteristics include hukou, family social economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class characteristics include class
size, head teacher’s gender, educational background, and teaching experience. Standard errors clustered at the grade level are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 8
Heterogeneity in gender peer effects on adolescents’ health behaviors
@ (2 3 “ 5) © @) 8 © (10)
Outcomes: ATime Decreasing Decreasing Decreasing Decreasing ATime Decreasing Decreasing Decreasing Decreasing
spent on time spent time spent time spent time spent spent on time spent time spent time spent time spent
physical on watching  on watching on playing on playing physical on watching  on watching on playing on playing
exercises TVona TVona online online exercises TVona TVona online online
weekly weekday weekend games on a games on a weekly weekday weekend games on a games on a
(min) (1=yes) day (1=yes) weekday weekend (min) (1=yes) day (1=yes) weekday weekend
(1=yes) day (1=yes) (1=yes) day (1=yes)
Boy Girl
FP (7™) 121.436 0.402* 0.456** 0.494%** 0.458*** -6.391 0.430%* 0.269 0.253 0.162
(129.379) (0.214) (0.184) (0.105) (0.158) (52.587) (0.199) (0.190) (0.183) (0.236)
N 1878 1967 1972 1965 1971 1815 1897 1898 1900 1894
R? 0.301 0.166 0.154 0.274 0.251 0.596 0.122 0.131 0.306 0.225
Father’s education < Median Father’s education > Median
FP (7™ 44.206 0.422%* 0.244 0.438%** 0.354* 105.512 0.150 0.506%* 0.118 0.221
(81.820) (0.203) (0.226) (0.116) (0.179) (86.515) (0.181) (0.204) (0.236) (0.171)
N 1784 1869 1871 1863 1861 1908 1995 1998 2002 2003
R? 0.420 0.195 0.148 0.287 0.244 0.347 0.120 0.126 0.247 0.280
Mather’s education < Median Mather’s education > Median
Fp (7th) -0.881 0.440%* 0.332 0.450%** 0.436** 151.729 0.158 0.447** 0.189 0.129
(64.338) (0.193) (0.215) (0.121) (0.170) (93.522) (0.186) (0.195) (0.194) (0.201)
N 1759 1864 1860 1856 1853 1933 2000 2010 2009 2012
R? 0.412 0.182 0.152 0.269 0.259 0.355 0.120 0.121 0.245 0.279
Rural schools Urban schools
FP (7™ 10.914 0.536** 0.190 0.556*** 0.255* 73.747 0.536*** -0.291 0.341* -0.152
(69.238) (0.201) (0.207) (0.123) (0.147) (131.035) (0.161) (0.285) (0.194) (0.236)
N 1260 1343 1342 1334 1334 2433 2521 2528 2531 2531
R? 0.410 0.196 0.132 0.294 0.226 0.350 0.122 0.125 0.232 0.287
Class size < Median Class size > Median
Fp (7th) 181.360 0.382%* 0.303 -0.047 0.232 10.494 0.568*** 0.052 0.354** 0.449%**
(110.979) (0.175) (0.181) (0.127) (0.260) (69.898) (0.133) (0.263) (0.169) (0.088)
N 1672 1775 1781 1774 1774 2021 2089 2089 2091 2091
R? 0.318 0.164 0.157 0.259 0.254 0.437 0.143 0.096 0.286 0.237
Student Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
CHs
Parent CHs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Household Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
CHs
Class CHs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
School FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The estimation sample involved 47 schools with random class assignments in Grade 7 but did not reassign students during the study period. Student char-
acteristics include age, gender, ethnicity, left-behind status, whether being the only child in the family, birth weight, and boarding status. Parent characteristics include
education of both parents, marital status, and both parents’ age when the child under discussion was born. Household characteristics include hukou, family social
economics status, water facilities, toilet facilities, whether any family member drinks alcohol, whether any family member smokes. Class characteristics include class
size, head teacher’s gender, educational background, and teaching experience. Standard errors clustered at the grade level are in parentheses. * p < 0.1, ** p < 0.05,

w%p < 0.01.

a higher proportion of female classmates (Hu, 2015; Gong et al., 2021).
As far as physical health is concerned, an improved peer environment
can be less exposure to health-risk behaviors as females are less likely to
involve in such behaviors than their male peers during adolescence
(Byrnes et al., 1999; Shakya et al., 2019; Myers, 2010; Kritsotakis et al.,
2016), which in turn, yields beneficial spillovers (Eisenberg et al., 2014;
Fletcher, 2012). Therefore, we propose a hypothesis that having more
female classmates enhances the physical health outcomes of adolescents
by helping create a protective environment against a broad range of risk
factors and positively shaping their health behaviors.

To test this hypothesis, we conducted a three-step exercise. In the
first step, we took advantage of the rich information collected in CEPS
and created five variables to measure student’s health behaviors that
have been identified by the literature on adolescents’ physical health:
time spent on physical exercises weekly, time spent on watching TV on a
weekday, time spent on watching TV on a weekend day, time spent on
playing online games on a weekday, time spent on playing online games
on a weekend day.

In the second step, we compare whether there was any significant
difference in these five health behavior variables by gender when the
students were in Grade 7 using school fixed effects model. Results show
that female students are less likely to engage in four out of the five
health-risk behaviors than their male peers in Grade 7 (Panel A of
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Table 5). Specifically, girls are less likely than boys to spend more than
one hour watching TV or playing online games both on a weekday and
on a weekend day. In contrast, girls tend to spend less time than boys on
physical exercises, which is partly due to the gender-related differences
in physical activity patterns in adolescence and is consistent with a large
body of previous studies (French et al., 1994; Troiano et al., 2008;
Kritsotakis et al., 2016).

In the final step, we further explore whether the improved peer
environment brought by a higher proportion of female classmates
indeed results in any increase (decrease) in adolescents’ healthy (un-
healthy) behaviors. Results from school fixed effects models show that
having more female classmates in Grade 7 significantly improves four
out of the five adolescents’ health behaviors from Grade 7 to Grade 8
(Panel B of Table 5), which echo the results from step two above (Panel
A of Table 5). Specifically, a one pp increase in the proportion of female
classmates in Grade 7 is associated with 0.973 minutes more on physical
exercises per week, a 0.004 pp increase in one’s probability of
decreasing time spent watching TV on both a weekday and a weekend
day, as well as a 0.003 pp increase in one’s probabilities of decreasing
time spent playing online games on a weekday. In contrast, having more
female classmates has no impact on one’s probability of decreasing time
spent on playing online games on a weekend day.

Taken together, these results provide evidence supporting the
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Table 9
Robustness check of controlling for the classroom averages of observed covariates

@ (2 3) 4 5) (6) )

Outcomes: BmiAZ stays normal or ABmiAZ ABmiAZ AHAZ Staying non-Myopic or ~ ALogarithm of ALogarithm of diopter
goes from abnormal to (subsample of (subsample of (full goes from Myopic to diopter of left lens of of right lens of glasses
normal (1=yes, full BmiAZ<-2 in wave BmiAZ>1 in wave sample) non-Myopic (1=yes, glasses (full sample) (full sample)
sample) one) one) full sample)

FP in Grade 0.381%** 3.518%** -0.895 0.335%* 0.020 -0.179* -0.224**

7
(0.118) (1.051) (0.815) (0.152) (0.145) (0.099) (0.109)
Pre-determined classroom peers’ characteristics in Grade 7 (on average or proportion):
Personality Yes Yes Yes Yes Yes Yes Yes
CHs

Student CHs Yes Yes Yes Yes Yes Yes Yes

Parent CHs Yes Yes Yes Yes Yes Yes Yes

Household Yes Yes Yes Yes Yes Yes Yes

CHs

Other covariates:

Student CHs Yes Yes Yes Yes Yes Yes Yes

Parent CHs Yes Yes Yes Yes Yes Yes Yes

Household Yes Yes Yes Yes Yes Yes Yes

CHs

Class CHs Yes Yes Yes Yes Yes Yes Yes

School FEs Yes Yes Yes Yes Yes Yes Yes

N 4242 260 884 4158 4257 4012 4013

R? 0.110 0.510 0.436 0.225 0.806 0.081 0.088

Notes: The estimation sample involved 47 schools with random class assignments in Grade 7 but did not reassign students during the study period. Besides controlling
for covariates at the student, parent, household, and class levels, as well as a full set of (47) school fixed effects in the estimation, all models reported in this table further
control for 21 pre-determined peer characteristics including four personality characteristics of peers (including conscientiousness, social interaction, emotional sta-
bility, and self-efficacy) and seventeen classmates’ averages of observed covariates at the student (including age, ethnicity, left-behind status, whether being the only
child in the family, birth weight, and boarding status), parent (including education of both parents, marital status, and both parents’ age when the child under dis-
cussion was born) and household (including hukou, family social economics status, water facilities, toilet facilities, whether any family member drinks alcohol,
whether any family member smokes) level. Standard errors clustered at the grade level are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

hypothesis that a higher proportion of female classmates does help to
improve the peer environment and healthier behaviors.

C. Gender peer effects within homogeneous sub-groups

Is it possible that the gender peer effects observed above might have
been driven by female peers within homogeneous sub-groups? This
needs to be considered given the possible subgroup formation within
classrooms (Carrell et al., 2013), especially a positive selection into
subgroups with similar classmates (Currarini, et al., 2009; McPherson
et al., 2001). For example, previous studies have found larger spillovers
among homogeneous than among heterogeneous classroom peer groups
(Opper, 2019; Lu and Anderson, 2015).

Following Opper (2019), we take a three-step approach to explore
this possibility. The first step is to classify one’s classmates into
sub-groups by their homogeneity. Specifically, based on two dummies of
student characteristics (namely, hukou and left-behind status) that have
been frequently used in conducting sub-group analyses as well as in the
targeting of policies or intervention programs in China (Liu, 2005;
Huang et al., 2015), four mutually exclusive sub-groups of classmates
are constructed: with the same hukou and the same left-behind status as
the student under discussion, with the same hukou but different
left-behind status as the student under discussion, with different hukou
but the same left-behind status as the student under discussion, with
different hukou and different left-behind status as the student under
discussion. With these classifications, the second step is to calculate the
proportion of female classmates within each sub-group. The last step is
to replace the proportion of female classmates variable in Equation (1)
with the four proportions that we just constructed and reran the
regressions.

Results in Table 6 show that for four out of the seven physical health
outcomes that we examined, the observed gender peer effects are indeed
driven by female peers within homogeneous sub-groups. Specifically,
for BmiAZ score for the subsample of BmiAZ<-2 in wave one, the HAZ
score, as well as the logarithm of diopter of left and right lens of glasses,

it is only in the sub-group where classmates share the same hukou and
left-behind status as the student under discussion where the proportion
of female classmates come out statistically significant. In contrast, the
effect of having more female classmates on the other three health out-
comes (including the transition in BmiAZ or myopia category from the
first to the second wave, the BmiAZ score for the subsample with BmiAZ
>1 in wave one) is not statistically different between sub-groups.
However, it should be kept in mind that this result does not say any-
thing about how classmates interact within classrooms. Future studies
examining students’ subgroup formation in the classroom are needed.

D. Heterogeneity in gender peer effects on adolescents’ health outcomes
and health behaviors

There is increasing evidence that peer effects vary by student, parent,
household, and school characteristics (Black et al., 2013; Hu, 2015; Lu
and Anderson, 2015; Gong et al., 2021; Wang and Zhu, 2021). In this
sub-section, we further investigate the potential heterogeneous effects of
having more female classmates on adolescents’ physical health out-
comes (behaviors) by repeating analyses reported in Table 4 (Panel B of
Table 5) using sub-samples, results are presented in Table 7 (Table 8).
We focus on five dimensions of subgroups: student gender (Panels A-B),
maternal and paternal education (Panels C-F), school location (Panels
G-H), and class size (Panels I-J).

Results from heterogeneous effects on health outcomes reveal some
informative patterns (Table 7). First, we find that boys benefit more
from having more female classmates than girls, which is consistent with
previous studies that also show apparent gender differences in gender
peer effects (e.g., Black et al., 2013; Hu, 2015; Lu and Anderson, 2015).
One possible explanation for this gender heterogeneity might be that
boys are more sensitive than girls to the improved classroom environ-
ment accompanied by a higher share of female classmates (Diette and
Ruth, 2014; Legewie and DiPrete, 2012). Second, students with
less-educated mothers or fathers tend to benefit more from having more
female classmates in terms of most physical health outcomes. For these
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students, female peers may serve as a potential remedy for their rela-
tively disadvantaged family backgrounds in human capital production
(Hu et al., 2021). Finally, students attending schools with unfavorable
conditions (e.g., those located in rural areas or with larger classes) also
benefit more from having more female classmates, which further pro-
vides suggestive evidence for the potential substitutability between
school characteristics and peer characteristics in the role of shaping
adolescents’ physical health (Viner et al., 2012).

In addition, results from heterogeneous effects on adolescents’
health behaviors also show some sub-groups of students benefit more
from having more female classmates in certain health outcomes
(Table 8). Specifically, boys benefit more in terms of the probabilities of
decreasing time spent watching TV on a weekend day and the time
playing video games on both a weekday and a weekend day from Grade
7 to Grade 8. In contrast, girls benefit more in terms of the probability of
decreasing time spent on watching TV on a weekday from Grade 7 to
Grade 8. Both students with less-educated parents and those attending
schools with unfavorable conditions (e.g., those located in rural areas or
with larger classes) benefit more in terms of the probabilities of
decreasing time spent watching TV on a weekday and the time playing
video games on both a weekday and a weekend day from Grade 7 to
Grade 8. However, both students with better-educated mothers and
those with better-educated fathers benefit more in terms of the proba-
bility of decreasing time spent on watching TV on a weekend day.
Overall, these heterogeneous effects on health behaviors are consistent
with those that we have found on health outcomes.'? Such consistency
further supports the hypothesis that the observed gender peer effects on
adolescents’ physical health result from the healthier behaviors brought
by a higher proportion of female classmates.'®

E. Robustness check

Were the observed gender peer effects driven by peer characteristics
other than gender? Some recent studies have found that peers’ person-
alities (Golsteyn, Non, & Zolitz, 2021) and household characteristics
(Wang and Zhu, 2019; Yin et al., 2020) exert a significant impact on
adolescents’ academic performance and non-cognitive skills. If these
pre-determined peer characteristics are correlated with the gender
composition of classmates, the positive impact of having more female
classmates on one’s physical health outcomes that we observed above
might have picked up certain spillovers of these peer characteristics.

To deal with this concern and also as a robustness check, we reran
Equation (1) in Table 9 by including pre-determined peer characteristics
and tested whether the estimated coefficient associated with the pro-
portion of female classmates (our key explanatory variable) would
change. Following the literature (Poropat, 2009; Rahmani and Lav-
asani, 2012; Wang and Zhu, 2019; Yin et al., 2020), we include 21
pre-determined peer characteristics, including four personality charac-
teristics of peers (conscientiousness, social interaction, emotional sta-

12 The three exceptions are girls benefit more in terms of the probability of
decreasing time spent on watching TV on a weekday from Grade 7 to Grade 8,
students with better-educated mothers and those with better-educated fathers
benefit more in terms of the probability of decreasing time spent on watching
TV on a weekend day. Nonetheless, we do not think these three exceptions
violate our interpretation, considering they echo the positive gender peer ef-
fects on their eyesight in Table 7 (column 14, Panel B; column 13, Panel D;
columns 13-14, Panel F).

13 We also investigated whether there is nonlinearity in gender peer effects by
including a squared term of classmates’ gender composition in Equation (1) and
reran the regressions. However, we did not find any evidence in favor of the
nonlinearity hypothesis in our study context. The results are available upon
request.
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bility, and self-efficacy)' and 17 characteristics that measure the
classmates’ averages of covariates at the student (exclude gender),
parent and household levels, which we have described in the “Variables”
sub-section under the “Data” section above.

Results from the robustness check show that the estimated coeffi-
cient associated with the proportion of female classmates remained
substantially the same even after we included these characteristics of
peers. This result provides evidence that the effect of having more fe-
male classmates on adolescents’ physical health outcomes was not
driven by other characteristics of their peers.

V. Conclusions and Discussions

In this paper, we have tried to understand whether having more fe-
male classmates would benefit adolescents’ physical health outcomes.
By exploiting the random within-school across-classes variation in
gender composition brought by the random class assignments of 4260
newly-enrolled students in 47 junior high schools in China, we took a
quasi-experimental approach and identified significant positive impacts
of having more female classmates on adolescents’ physical health. We
also explored the mechanism underlying these research findings as the
higher the proportion of female classmates, the more (less) likely to
engage in healthy (unhealthy) behaviors during adolescence. Beyond
these, we further provide suggestive evidence that the observed effects
on certain health measures were mainly driven by female classmates
within homogeneous sub-groups (specifically in terms of the hukou and
left-behind status). Results from heterogeneity analyses show that the
beneficial effects of having more female classmates on health outcomes
are more pronounced among boys, students with less-educated parents,
and those attending schools with unfavorable conditions (i.e., rural
schools or schools with bigger class sizes), which are consistent with the
observed heterogeneous gender peer effects on health behaviors.

We acknowledge at least three limitations of our study. First, due to
data constraints, we were only able to examine the impact of having
more female classmates in Grade 7 on adolescents’ change in physical
health outcomes one year later (from Grade 7 to Grade 8). Classmates
may play different roles in different grades as the stock of health capital
would evolve as adolescent advances to higher grades. Future studies
based on data from longer panels may be able to detect interesting dy-
namic patterns of classroom gender peer effects.

Second, we defined the proportion of female classmates at the class
level. Yet, as we found, the observed effects may be driven by female
classmates within homogeneous sub-groups. Hence, such a definition of
the gender composition of classmates may be susceptible to measure-
ment errors that mask peer interactions within sub-groups of classmates.
If data permit, better measurements of the gender composition of
classmates should be constructed to identify students’ actual peer
groups, such as social network analysis. Despite that, our estimates
indeed provide evidence in support of the health benefits of having more
female classmates, which can be interpreted as a lower bound of the
actual benefits of having more female classmates.

Finally, an inherent concern in the literature on gender peer effect is
that the observed effect might be driven by characteristics of the class-
mates that are correlated with the gender of classmates per se. While we
did show the estimated effects of having more female classmates on
adolescents’ physical health outcomes remain substantially the same
even when we included a set of peer characteristics, we still cannot rule
out this possibility. However, from a policy perspective, we believe it is
still important to know that exposure to female peers can have positive

14 These four personality measures are adapted from the “Big Five” personality
traits that have been widely used in psychological studies (Poropat, 2009;
Rahmani and Lavasani, 2012). The score of each measure was by standardizing
the summed raw score that a student got for each self-valued statement under
each dimension (Please refer to Table A3 for a copy of the instrument).
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effects on adolescents’ physical health, at least in the context of China.

Nevertheless, despite these limitations, we believe that the present
study provides useful information on the existence, magnitude, and
underlying mechanisms of having more female classmates on adoles-
cents’ physical health outcomes. These findings shed light on educa-
tional policies that seek to improve adolescents’ physical health in at
least three aspects. We found that having more female classmates helps
improve adolescents’ physical health by improving their health behav-
iors. This finding has implications for practices that aim to promote
health by controlling risk behaviors. For example, school principals
might consider assigning teachers with more positive health attitudes to
classes with fewer female students. And teachers are suggested to pay
more attention to creating a protective environment against adolescents’
health-risk behaviors (such as too much exposure to TV or online games,
etc.) to mitigate the adverse impacts of having fewer female students on
adolescents’ health outcomes. Moreover, we found that boys, students
with less-educated parents, and those attending rural schools or schools
with bigger class sizes tend to benefit more from having more female
classmates. This implies that rearranging these students with a gender
perspective might serve as a low-cost opportunity for improving
aggregate health outcomes. Finally, our results suggest that the observed
gender peer effects are partly driven by female peers within homoge-
neous sub-groups. This finding has implications for the group organi-
zation within sub-classroom microenvironments in order to improve
adolescents’ physical health.
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Appendix A

Tables A1,A2

Distribution of the simulated and observed standard deviation of classmates' gender composition
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Fig. Al. Distribution of the simulated and observed standard deviation of classmates’ gender composition in Grade 7
Notes: The blue line depicted the distribution of the simulated standard deviation of the proportion of female classmates which was calculated by randomly re-
assigning sampled students to two classes within grade for 1000 times. The red line depicted the observed actual standard deviation of the proportion of female

classmates in our sample.
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(A) Distribution of classmates' gender composition: Original
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(B) Distribution of classmates' gender composition: Conditional on school fixed effects
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Source: CEPS

Fig. A2. Distributions of classmates’ gender composition in Grade 7

Notes: The analysis reported in this figure is done at the class level. (A) Original distribution of classmates’ gender composition in Grade 7. (B) Conditional dis-
tribution of classmates’ gender composition in Grade 7, which is the distribution of residuals obtained from regressing the proportion of female classmates in Grade 7
on school fixed effects.

Table Al
External validity test

@™ ) 3 @ 5

Schools with two Grade 7 Schools with random class Diff

classes but were excluded from assignments in Grade 7, but did

our study sample not reassign students in Grade 8

Mean SD Mean SD 3)-1)
Panel A: School level
Enrollment 363.134  [257.141] 359.420  [228.090] -3.714
The share of local students 0.766 [0.203] 0.837 [0.176] 0.070*
The share of rural students 0.545 [0.275] 0.534 [0.291] -0.011
The share of left-behind students 0.218 [0.151] 0.233 [0.162] 0.014
Public school or not 1.067 [0.252] 1.061 [0.242] -0.005
School’s ranking within the county 3.817 [0.911] 4.020 [0.661] 0.204
School’s location 2.533 [1.501] 2.837 [1.663] 0.303
Scores of students’ misbehavior in school 9.850 [2.767] 9.673 [1.886] -0.177
Student-teacher ratio 13.073 [4.227] 12.783 [4.795] -0.290
Panel B: Principle level
Age 44.857 [4.875] 44.191 [6.749] -0.666
Gender 0.845 [0.365] 0.813 [0.394] -0.032
Education 15.786 [1.217] 15.667 [1.117] -0.119
Whether graduated from normal university or majored in teaching 0.983 [0.131] 1 [0] 0.017
Working experience 11.732 [6.011] 10.542 [7.593] -1.190
Panel C: Class level
Classroom gender composition 0.470 [0.064] 0.484 [0.052] 0.014
Class size 45.867 [11.075] 45.837 [11.068] -0.030
The share of local students in class 0.739 [0.227] 0.814 [0.193] 0.075*
The share of rural students in class 0.435 [0.260] 0.423 [0.273] -0.012
The share of left-behind students in class 0.158 [0.148] 0.185 [0.172] 0.027
Panel D: Headteacher level
Average age 35.958 [5.4071 35.044 [5.504] -0.914
The share of male head teachers 0.226 [0.336] 0.267 [0.331] 0.041
Average education 15.599 [0.585] 15.755 [0.846] 0.156
Average teaching experience 15.655 [6.246] 13.602 [6.824] -2.053
The share of head teachers graduated from normal university or majored in teaching 0.934 [0.120] 0.893 [0.162] -0.041
The average professional title of head teachers 2.633 [0.666] 2.715 [0.604] 0.082
The share of head teachers awarded in the past three years 0.584 [0.283] 0.598 [0.296] 0.014
Number of schools 62 47

Notes: The sample involved 109 schools with two Grade 7 classes. Comparing 26 observable characteristics at the school, principal, class, and headteacher levels in
Grade 7. *p < 0.1

**p <0.05

***p < 0.01.
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Table A2
Balancing test for the allocation of educational resources across classes within schools in Grade 7
@ (2 3 “ ) (6) @) [€C)) [©)] (10) 1n 12) 13) 14 (15) (16) a7 18)
Average Proportion Prop. of Prop. of Prop.of Average Proportion Average  Average Prop. of Average  Average  Prop.of Prop. of Prop. of Prop. of Prop. of Prop. of
student of girls ethnic  left- only student of years of  yearsof students mother’s father’s students students with students students students students
age minority behind child  Birth boarding  paternal  maternal parents age atbirth age at with “not poor”  households households family family
children weight  students education education married of this birth rural ©  family SES  have tap water have flush toilet members members
child of this Hukou” drink alcohol smoke
child
Class size 0.009 0.003 -0.002*  0.003 -0.001 0.005 0.013 -0.001 0.009 0.001 -0.006 0.004 0.006 -0.000 0.003 0.001 -0.001 -0.003
(0.053) (0.002) (0.001) (0.003) (0.004) (0.013) (0.013) (0.021) (0.030) (0.003) (0.033) (0.041) (0.005) (0.003) (0.002) (0.003) (0.003) (0.005)
Teacher’s:
Age -0.044 -0.001 -0.001 0.001 0.002 -0.002 -0.005 0.016 0.008 0.000 -0.020 -0.006 0.001 0.005 0.002 -0.001 0.002 0.002
(0.053) (0.002) (0.001) (0.003) (0.004) (0.008) (0.004) (0.021) (0.023) (0.003) (0.027) (0.034) (0.004) (0.003) (0.002) (0.001) (0.003) (0.004)
Gender 0.490* -0.009 -0.004  0.017 0.008 -0.004 -0.005 -0.231 -0.036 -0.015  0.149 0.082 0.019 -0.036 0.018* -0.003 0.012 0.017
(0.267) (0.014) (0.010) (0.018) (0.022) (0.075) (0.023) (0.141) (0.160) (0.016) (0.214) (0.208) (0.027)  (0.032) (0.010) (0.018) (0.024) (0.029)
Education  -0.065 -0.001 -0.001 -0.006 -0.006 0.035 -0.011 0.009 0.132 -0.007  -0.167* -0.092 -0.015  0.018 0.009* -0.008* 0.013 0.002
(0.226) (0.007) (0.004) (0.011) (0.016) (0.024) (0.011) (0.088) (0.124) (0.006) (0.096) (0.108) (0.012) (0.014) (0.005) (0.005) (0.014) (0.014)
Teaching 0.041 0.000 0.001 -0.002 -0.001 -0.001 0.002 -0.010 -0.001 0.000 0.052***  0.040** -0.000  -0.001 -0.000 0.001 0.001 -0.001
experience
(0.026) (0.001) (0.001) (0.002) (0.003) (0.003) (0.002) (0.012) (0.012) (0.001) (0.012) (0.017) (0.003) (0.003) (0.001) (0.001) (0.002) (0.002)
School FEs  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Constant 156.702*** 0.407* 0.209** 0.141 0.606* 3.018*** -0.077 10.546*** 7.704*** 0.961*** 31.795*** 27.876*** 0.365 2.519%** 0.564*** 0.943*** 0.055 0.617**
(4.815) (0.139) (0.087) (0.270) (0.307) (0.699) (0.447) (1.699) (2.407) (0.187) (2.157) (2.601) (0.256) (0.244) (0.140) (0.128) (0.286) (0.292)
N 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94
R? 0.978 0.837 0.984 0.913 0.944 0.757 0.953 0.964 0.958 0.940 0.918 0.868 0.955 0.918 0.984 0.982 0.852 0.855
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Table A3
Personalities measurement in the CEPS in Grade 7
Dimensions Items Scores Mean SD N
Conscientiousness Even if I feel a little uncomfortable or have other reasons to stay home, Strongly disagree = 1; 3.371 0.851 4260
I would still try my best to go to school. Somewhat disagree = 2;
Even if I don’t like my homework, I would try my best to finish it. Somewhat agree = 3; 3.407 0.788 4260
Even if my homework takes a long time to finish, I would try my best to do it. Strongly agree = 4. 3.520 0.751 4260
Social interaction Most of the classmates are nice to me. Strongly disagree = 1; 3.338 0.817 4260
My class is in good atmosphere. Somewhat disagree = 2; 3.280 0.859 4260
I often participate in school/class activities. Somewhat agree = 3; 2.963 0.998 4260
I feel very close to people at school. Strongly agree = 4. 3.103 0.917 4260
Emotional stability Frequency of feeling blue in the past seven days Always = 1; 2.142 0.985 4260
Frequency of feeling depressed in the past seven days Often = 2; 1.851 1.026 4260
Frequency of feeling unhappy in the past seven days Sometimes = 3; 2.146 1.035 4260
Frequency of feeling life has no meaning in the past seven days seldom = 4; 1.662 1.034 4260
Frequency of feeling pessimistic in the past seven days Never = 5. 1.909 1.001 4260
Self-efficacy 1 was able to express myself clearly. Strongly disagree = 1; 3.208 0.789 4260
I was able to give quick responses. Somewhat disagree = 2; 3.122 0.768 4260
1 could learn new things very quickly. Somewhat agree = 3; 3.110 0.795 4260
1 was curious about new things. Strongly agree = 4. 3.526 0.773 4260

Notes: The sample involved 47 schools with random class assignments in Grade 7 but did not reassign students in Grade 8.
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