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Abstract

Using a randomized sample of middle school students from China, this paper in-

vestigates the causal effect of teacher-student gender match on students’ self-perceived

relative achievement in the class. The results suggest that having a female teacher

significantly increases female students’ self-perceived rank.
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I Introduction

A number of studies have investigated the effect of teacher-student gender match on students’

academic outcomes (Antecol, Eren and Ozbeklik (2015)). Much less is known, however,

about the impact of teacher-student gender match on students’ non-cognitive outcomes,

such as attitudes and self-expectations. A rare exception is Gong, Lu and Song (2018) who

find that having a female teacher improves female students’ mental status and acclimation.

To help fill the gap in the literature, I provide the first evidence on the causal effect of

teacher-student gender match on students’ self-perceived relative achievement employing a

randomized sample of middle school students from China.

The particular importance of relative achievement has been addressed in a vast liter-

ature. Previous studies show that relative achievement, especially the self-perceived one,

is critical in determining individuals’ subjective well-being, labor market outcomes, health,

performance in contests and tournaments, etc (Card et al. (2012); Yu (2019); Kale, Reis and

Venkateswaran (2009); Genakos and Pagliero (2012)). In the educational setting, a handful

of recent studies find a significant and positive effect of the ordinal rank on students’ out-

comes (Elsner and Isphording (2017)). The present paper contributes to the literature on

relative achievement by studying the teacher-student gender match as one determinant of

students’ self-perceived relative achievement.

II Data

The data used in this paper are from the 2013-14 and 2014-15 waves of the China Education

Panel Survey (CEPS). CEPS is the first and largest nationally representative longitudinal

survey of middle school students in China. CEPS randomly selected 112 schools from differ-

ent areas in China. In each selected school, two classrooms from the 7th grade and two from
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the 9th grade are randomly selected for the survey.1 I exploit data on the 7th grade students

whose information are available in both waves. I restrict the sample to students who were

randomly assigned to classrooms.

The dependent variable is the students’ self-perceived rank in the class. In the 2013-14

wave of CEPS, students were asked to report their rank in the class on a 5-point scale.

Students were asked to answer the following question: “Currently, how is your rank in study

in your class?” Students can choose an answer from ”among the lowest” to “among the

highest.”

The identification relies on the random assignment of students to teachers. I focus on

the chief teacher who manages all affairs in the class.2 I follow Gong, Lu and Song (2018)

and restrict the sample to schools where students are randomly assigned to classrooms (and

thus chief teachers).3

Following Gong, Lu and Song (2018), I test for the validity of randomization by ex-

amining whether a student’s demographic characteristics, family background, as well as

predetermined academic and non-cognitive measures are correlated with teacher gender. If

students were randomly assigned to classrooms, I should find insignificant associations be-

tween characteristics of students and teacher characteristics. In all regressions, school fixed

effects are controlled since the random assignment is within the school-grade level.4 To show

that students’ perceptions of their previous relative academic achievement were uncorrelated

with teacher characteristics, I include a variable measuring students’ self-perceived rank in

primary school.5

1All students in the selected classrooms are surveyed.
2The chief teacher also teaches one subject for that class based on his/her expertise. A chief teacher usually
serves the class until students in that class graduate.

3See Gong, Lu and Song (2018) for details on identifying the randomized sample.
4Since I only use students in the 7th grade, school and school-grade fixed effects are equivalent.
5Students were asked about their absolute rank and the total number of students in the class in grade 6
in the 2013-14 and 2014-15 waves of CEPS, respectively. Based on this information, I calculate students’
percentile self-perceived rank in grade 6.
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The results are reported in Table 1. The dependent variables in columns 1 to 4 in Table 1

are a chief teachers gender, teaching experience, educational level, and an indicator if the chief

teacher holds an administrative position in that school, respectively. The results suggest that

teacher characteristics are not correlated with predetermined student characteristics. In the

table, I also present the F statistics of tests of joint significance. All the tests fail to reject joint

insignificance. Therefore, the results support the validity of sample randomization. Following

Lim and Meer (2017), I implement an alternative approach to test sample randomization

by comparing the mean of student characteristics by the headteacher gender and comparing

the mean of teacher characteristics by student gender. In all the tests, the p-values are large

indicating no significant difference in the means. The results are shown in Appendix Table

A1.

III Empirical Model and Estimation Results

I estimate the following equation to investigate the effect of having a female chief teacher on

a female student’s self-perceived rank,

Subj.Rankic = β0+β1FemaleSic+β2FemaleTc+β3FemaleSic∗FemaleTc+Ωic+ηs+σic (1)

where the dependent variable is student i’s self-perceived rank in class c. FemaleSic and

FemaleTc are two dummies denoting the gender of a student and the chief teacher to be

female, respectively. The coefficient of interest is β3 which measures the impact of having a

female head teacher on a female student’s self-perceived rank. Ωic is a vector of covariates

including student characteristics and the chief teacher’s age, teaching experience, marital sta-

tus, educational level, whether the teacher graduates from a normal university, and whether

the chief teacher had been teaching in other schools in the past. ηs and σic denote school
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fixed effects and the error term, respectively.

The results are reported in Table 2. The results suggest that female students are on aver-

age perceive a lower rank than male students, but the difference is statistically insignificant.

Students have a lower self-perceived rank if they have a female chief teacher in comparison to

students who have a male chief teacher when mean differences across schools are accounted

for.

In column 1, I estimate equation (1) without controlling for teacher characteristics or

school fixed effects. The estimates suggest that having a female chief teacher increases female

students’ self-perceived rank by about 0.24 points on a 5-point scale. In other words, having

a female chief teacher increases the self-perceived rank by about 7% or 0.22 of a standard

deviation for female students. In column 2, I add teacher characteristics into the estimation,

and the results remain intact. In the last column in Table 2, I add school fixed effects

to control for mean differences across schools. The estimated effect of the teacher-student

gender match slightly increases to about 8% or 0.23 of a standard deviation.

Taken all together, the results suggest that having a female chief teacher has a significant

and positive effect on female students’ self-perceived rank in the class. The results are in

line with previous studies.

IV Conclusion

In this paper, I investigate the impact of teacher-student gender match on female students’

self-perceived rank in the class. Exploiting students randomly assigned to teachers, the

results suggest a positive and significant causal effect of having a female teacher on female

students’ self-perceived relative academic achievement. The findings of this paper imply a

potential policy to mitigate the gender-gap in academic performance.
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Table 1: Validity of Randomization

(1) (2) (3) (4)
Variables Female Experience of Educational Level Chief Teacher Holds

Chief Teacher Chief Teacher of Chief Teacher an Admin. Position
Female -0.002 -0.016 0.016 0.004

(0.009) (0.012) (0.013) (0.010)
Age -0.020 0.017 -0.015 0.000

(0.013) (0.011) (0.016) (0.011)
Rural Residency -0.019 0.010 0.017 0.023

(0.018) (0.028) (0.030) (0.017)
Single Child -0.011 0.008 -0.020 0.007

(0.011) (0.023) (0.023) (0.013)
Student Attended Kindergarden 0.011 0.010 0.007 0.012

(0.026) (0.027) (0.031) (0.014)
6th Grade Subj. Rank 0.026 0.077 0.021 -0.010

(0.042) (0.055) (0.031) (0.017)
Times of Repeating A Grade in Primary School -0.015 -0.006 0.008 0.010

(0.022) (0.021) (0.029) (0.008)
Number of Grades Skipped in Primary School 0.007 0.056 -0.004 0.021

(0.036) (0.048) (0.046) (0.019)
Curious 0.001 -0.000 0.005 -0.006

(0.009) (0.009) (0.010) (0.007)
Articulate -0.010 0.003 -0.010 -0.001

(0.010) (0.013) (0.018) (0.007)
Quick Responder 0.014 -0.003 -0.014 0.001

(0.015) (0.014) (0.012) (0.007)
Quick Learner 0.011 0.005 -0.005 0.016∗

(0.009) (0.010) (0.015) (0.009)
Mother College Degree 0.028 -0.037 -0.006 -0.004

(0.021) (0.029) (0.033) (0.025)
Father College Degree -0.005 0.030 -0.044 0.021

(0.017) (0.022) (0.030) (0.015)
Family Econ Condition Before Primary School 0.000 -0.007 0.011 0.003

(0.016) (0.012) (0.014) (0.006)

Test for Joint Significance
F Stat 1.40 1.04 1.39 0.79
p-value 0.19 0.43 0.19 0.68

School Fixed Effects " " " "
N 2,473 2,473 2,473 2,458

Standard errors are clustered at the school level and reported in parentheses. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2: Self-Perceived Rank and Teacher-Student Gender Match

(1) (2) (3)
Self-Percieved Self-Percieved Self-Percieved
Ordinal Rank Ordinal Rank Ordinal Rank

Female Student -0.014 -0.016 -0.034
(0.058) (0.058) (0.064)

Female Head Teacher -0.068 -0.108 -0.145∗∗∗

(0.072) (0.075) (0.053)

Female Student*Female Head Teacher 0.238∗∗∗ 0.234∗∗∗ 0.254∗∗∗

(0.070) (0.070) (0.074)

Teacher Characteristics 8 " "

School Fixed Effects 8 8 "
N 2,473 2,473 2,473

The dependent variables are students’ self-perceived ordinal rank on a 5-point scale. A higher value of the
self-perceived rank stands for a relatively higher position in the class. A full set of covariates, including
students’ and teachers’ characteristics, are controlled in all regressions. Standard errors are clustered at
the classroom level and reported in parentheses.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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V Appendix

Table A1: Differences in Mean Characteristics

By Teacher Gender By Student Gender
p-value p-value

Student Characteristics (1) Teacher Characteristics (2)
Female 0.88 Female 0.83
Age 0.21 Age 0.54
Rural Hukou 0.28 Marital Status 0.41
Single Child 0.94 Highest Education 0.18
Attended Kindergarten 0.55 Graduating from a Normal University 0.94
Rank in Primary School 0.26 Teaching Experience 0.42
Repeating a Grade in Primary School 0.39 Taught in Other Schools 0.65
Number of Grades Skipped in Primary School 0.93
Curious 0.51
Articulate 0.78
Quick Responder 0.12
Quick Learner 0.11
Mother College Degree 0.19
Father College Degree 0.50
Family Economic Condition 0.81

This table reports the differences in the mean of student characteristics by teacher gender in column 1, and the differences in the mean of teacher characteristics by
student gender in column 2. p-values are reported. The means are the residuals after regressing the characteristics variables on school fixed effects because students were
randomly at the grade-school level.
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