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Abstract  

This study examines the impact of female teachers on female students’ 
academic performance and study behaviors exploiting random student-
teacher assignment in Chinese middle schools. Analyzing data from the 
China Education Panel Survey, we find that female students achieve 
substantially higher test scores in mathematics and Chinese and exhibit 
improved class attendance behaviors when taught by a female teacher. 
The effect on math scores is more pronounced among disadvantaged or 
low-achieving students, whereas similar patterns are not evident in test 
scores for other subjects or in study behaviors. 
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1 Introduction 

There is a substantial and expanding body of literature examining the 
impact of student-teacher gender match on students’ academic outcomes. 
Previous studies have found mixed results, with the direction and 
magnitude of the effect depending on the institutional and cultural context 
(Card et al., 2022). For instance, research tends to report greater benefits of 
having a female teacher for female students in settings where female role 
models are scarce.1 Expanding upon prior research, this paper examines the 
effects of female teachers on academic performance and study behaviors of 
female students in China. Our study is within a context where strong gender 
stereotypes and persistent gender disparities prevail due to deeply ingrained 
patriarchal norms.  

We analyze a nationally representative sample of seventh and ninth-grade 
students from the China Education Panel Survey (CEPS). To identify causal 
effects, we leverage on the unique institutional setting in Chinese middle 
schools, where students are randomly assigned to classrooms and teachers 
at the beginning of their seventh grade, and this assignment remains 
unchanged until the students graduate after completing the ninth grade. 
This research design allows us to avoid potential biases stemming from non-
random student-teacher matching based on preferences. 

By utilizing data from the first wave of CEPS conducted during the 2013–
2014 academic year, our study focuses on the short-term effects of students 
being instructed by a female subject teacher for a period of less than three 
years after the student-teacher matches are formed. We assess students’ 
academic performance through test scores in three core subjects: 
mathematics, Chinese, and English. To further investigate whether teacher 
gender can lead to behavioral changes related to students’ engagement in 
learning, we examine class attendance, punctuality, average homework time, 
and participation in private out-of-school education for each core subject. 

 
1 Reviewing 24 articles published in economics journals since 2000, Card et al. (2022) observe that 

the positive impact of female teachers on the academic achievement of female students tends to 
be more pronounced in countries with greater gender disparities, including China, India, South 
Korea, and various African nations. In countries such as the US, Chile, Netherlands, Sweden, or 
Germany, where there is minimal or no discernible effect of female teachers on test scores of 
female students in general, the benefits are more distinct in STEM education, where women are 
in the minority. 
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As random classroom assignment is implemented for each entering 
cohort of students within schools, we estimate a linear regression model that 
controls for school-by-grade fixed effects. The treatment variables in the 
regression analysis consist of a female student dummy, a female teacher 
dummy, and the interaction between these two indicator variables. In this 
specification, the key parameter of interest is the coefficient on the 
interaction term, which represents the impact of a female teacher on female 
students relative to male students (or, equivalently, in comparison to male 
teachers). This empirical strategy has been widely employed in recent studies 
on teacher gender effects that exploit random student-teacher assignments 
(e.g., Carrell et al., 2010; Antecol et al., 2015; Lim and Meer, 2017, 2020; Gong 
et al., 2018; Xu and Li, 2018; Eble and Hu, 2020). 

We verify the validity of the random classroom assignment design in two 
ways. First, we conduct balance tests and demonstrate that teacher gender 
in each subject is uncorrelated with students’ background characteristics, 
conditional on school-by-grade fixed effects. Second, we also show the 
stability of coefficient estimates on teacher gender and student gender across 
specifications, with and without student and teacher characteristics, when 
school-by-grade fixed effects are included in the regression. 

Our analysis shows that a female teacher enhances the academic 
performance of female students in the teacher’s subject, with substantial test 
score gains, particularly in math and Chinese, amounting to approximately 
0.2 standard deviations. Additionally, female students demonstrate a 
significant improvement in their class attendance behaviors, with a 
reduction in class absence and late attendance of 0.1–0.2 standard deviations 
when taught by a female teacher. From heterogeneity analyses and quantile 
regressions, we also find that the positive effect on math scores of having a 
female math teacher is substantially larger for disadvantaged or low-
achieving students. However, we do not observe similar patterns in test 
scores for other subjects or in study behaviors. 

This study is closely related to Gong et al. (2018), Xu and Li (2018), and 
Eble and Hu (2020), all of which investigate the impact of teacher gender on 
student outcomes using the CEPS data within the Chinese context. While 
these studies explore various aspects, such as noncognitive outcomes, self-
perception, subjective or societal beliefs, in addition to test scores, our 
research specifically emphasizes behaviors related to class attendance and 
learning engagement. Furthermore, we conduct an in-depth analysis of how 
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these effects vary by family background and across the distribution of test 
scores.  

The remainder of the paper is organized as follows. Section 2 provides 
institutional background on classroom assignment procedures in Chinese 
middle schools and outlines the CEPS data. Section 3 describes the 
empirical strategy based on random classroom assignment and examines 
the internal validity of the research design. Section 4 presents the estimation 
results on students’ test scores and study behaviors. Section 5 concludes.  

2 Background and Data 

In most Chinese middle schools, classroom and teacher assignments are 
made when students begin their seventh grade. This assignment remains 
unchanged until students graduate upon completing the ninth grade, with 
their classmate and teacher assignments staying constant over the three 
years. Students attend classes in their designated classrooms, where they 
receive instruction from subject teachers. Unlike in the US, the subject 
teachers, not students, rotate to the classrooms according to the class 
schedule. Throughout middle school, students primarily focus on three core 
subjects: mathematics, Chinese, and English. Additionally, they study 
subjects such as politics, history, biology, and geography. The educational 
system is structured in this way to provide students with a stable learning 
environment, facilitate the development of strong social connections, and 
ensure that students receive a comprehensive education. 

To investigate the impact of gender matching between teachers and 
students on academic performance and study behaviors, we analyze data 
from the China Education Panel Survey (CEPS) conducted by the China 
Center for Survey and Data at Renmin University.2 CEPS collects data on a 
nationally representative sample of seventh and ninth graders in middle 
schools, employing a stratified multi-stage sampling method in 28 randomly 
selected counties across China. Four schools are surveyed from each selected 
county. Within each school, two seventh-grade classes and two ninth-grade 
classes are randomly chosen, with all students in these selected classes 
included in the survey. The survey is administered to students, homeroom 

 
2 See http://ceps.ruc.edu.cn/English/Home.htm for more details about CEPS. 



L. Xing and E. J. Choi / Journal of Economic Research 28 (2023) 273-294  277 

teachers, teachers specializing in three core subjects (math, Chinese, and 
English), school principals, and the parents of the students.  

The first wave of CEPS was conducted during the 2013–2014 academic 
year.3  Subsequent waves continue to track the students annually during 
middle school and intermittently after they graduate from middle school 
until 2043. However, data from only the first and second waves are currently 
accessible to the public. In this study, we focus on the short-term effects of 
student-teacher gender match using data from the first wave of CEPS. The 
survey’s design enables us to examine academic outcomes within one year 
following classroom assignment for seventh graders and slightly over two 
years after classroom assignment for ninth graders. 

We use the sample restriction criteria outlined in Gong et al. (2018) to 
ensure random student-teacher assignment within schools. Specifically, our 
analysis is restricted to students from schools that meet the following 
conditions: 1) the school principal confirms random classroom assignments 
for students, 2) class assignments remain unchanged for grades 8 and 9 after 
the initial allocation in seventh grade, and 3) teachers indicate that student 
assignment in the respective grade is not based on test scores. The second 
and third conditions are necessary for maintaining the random matching of 
ninth graders in the analysis sample with their teachers. Ultimately, our 
analysis sample comprises 9,901 students across 60 schools. 

Table 1 presents summary statistics of key variables employed in the 
analysis. Panel A displays outcome variables, which include students’ 
academic performance and study behaviors. Academic performance is 
measured by midterm exam scores in the three core subjects during the fall 
semester of 2013. We standardize the raw scores to have a mean of zero and 
a variance of one within school-by-grade groups. To evaluate students’ study 
behavior, we use four variables related to class attendance, punctuality, 
average homework time, and participation in private out-of-school 
education for each core subject. Students are asked about their frequency of 
arriving late to class and skipping classes. The raw data is collected using a 
4-point Likert scale (1 = completely disagree, 2 = somewhat disagree, 3 = 
somewhat agree, 4 = completely agree), and we standardize these raw 
variables within school-by-grade groups. Additionally, the mean hours 
students allocate to homework daily across a week are also standardized 

 
3 The school year in China begins in September. 
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within school-by-grade groups. We also utilize information on whether 
students engage in out-of-school private education, such as private tutoring, 
on math, Chinese, or English. 

 

Table 1. Summary Statistics 

 Mean Std. Dev. N 

Panel A. Outcomes 
Test scores    

Math 0.000 0.994 9,629 

Chinese 0.000 0.994 9,631 

English -0.000 0.994 9,632 

Study behaviors    

Skip class (standardized) -0.000 0.994 9,045 

Late to class (standardized) -0.000 0.994 9,803 

Average homework time (standardized) -0.000 0.994 9,253 

Private out-of-school education on math 0.265 0.442 9,827 

Private out-of-school education on Chinese 0.137 0.343 9,827 

Private out-of-school education on English 0.264 0.441 9,827 

Panel B. Student characteristics 
Female student 0.481 0.500 9,901 

Grade level    

7th grade 0.472 0.499 5,361 

9th grade 0.491 0.500 4,540 

Mothers’ education    

Primary School or less 0.252 0.434 9,869 

Middle School 0.450 0.497 9,869 

High School  0.152 0.359 9,869 

Bachelors’ or more 0.147 0.354 9,869 

Fathers’ education    

Primary School or less 0.157 0.364 9,869 

Middle School 0.476 0.499 9,869 

High School  0.193 0.395 9,869 

Bachelors’ or more 0.173 0.378 9,869 

Family financial status    

Poor 0.192 0.394 9,859 

Moderate 0.746 0.436 9,859 

Rich  0.063 0.242 9,859 

Co-residence with parents 0.780 0.414 9,901 

Only child 0.455 0.498 9,901 

Father often gets drunk 0.081 0.273 9,545 

Father and mother often quarrel 0.098 0.297 9,544 

Parents have a good relationship 0.835 0.371 9,623 
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Panels B and C of Table 1 show the characteristics of students and 

teachers, respectively. Student and teacher gender serve as the key variables 
of interest in the analysis. Within the analyzed sample, 48% of students are 
female. Female teachers represent a substantial proportion across all three 
subjects: 57% of students have female math teachers, 76% have female 
Chinese teachers, and 91% have female English teachers. Other variables 
related to students’ family backgrounds and teachers’ characteristics are 
utilized as control variables in our empirical analysis. Appendix Table 1 
provides detailed descriptions of each variable. 

3 Empirical Strategy 

To identify the effect of student-teacher gender matching on test scores 
and study behaviors, we leverage on the random assignment of students 
across classrooms and, as a result, across teachers within each grade and 

Panel C. Teacher characteristics 
Math    
Female teacher 0.569 0.495 9,819 
Graduated from 4-year college 0.507 0.500 9,627 
Have over 20 years of teaching experience 0.343 0.475 9,901 
Major in education in college 0.938 0.240 9,636 
Have administrative positionsa 0.406 0.491 9,221 
Chinese    
Female teacher 0.762 0.426 9,668 
Graduated from 4-year college 0.493 0.500 9,734 
Have over 20 years of teaching experience 0.380 0.485 9,901 
Major in education in college 0.940 0.238 9,734 
Have administrative positionsa 0.366 0.482 9,901 
English    
Female teacher 0.908 0.289 9,716 
Graduated from 4-year college 0.426 0.494 9,712 
Have over 20 years of teaching experience 0.337 0.473 9,901 
Major in education in college 0.913 0.282 9,646 
Have administrative positionsa 0.267 0.442 9,901 
Notes. Test scores, skip class, late to class, average homework time are standardized to have zero

mean and unit variance within school-by-grade groups. All student and teacher characteristics
are binary variables. 

a Administrative positions include head of the grade, head of the teaching and research group of
a subject, teaching director or deputy teaching director, and deputy principal. 
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school. This type of research design has been employed in several related 
studies, including Carrell et al. (2010), Antecol et al. (2015), Lim and Meer 
(2017, 2020), Gong et al. (2018), and Xu and Li (2018). We estimate the typical 
regression model based on random student-teacher matches for each core 
subject: 

����� = ���� + ���� + ���� × �� + �	

�+��


	+ 
�� + �����, (1) 

where ����� is the outcome for student � assigned to teacher 
 in grade 
�  at school � . As presented in panel A of Table 1, the outcome variables 
encompass exam scores and learning behaviors. ��  and ��  are binary 
variables indicating whether student � is female and whether teacher 
 is 
female, respectively. Thus, the interaction term, �� × ��, indicates whether a 
female student is assigned to a female teacher for a specific subject. �� and 
��  represent vectors of student and teacher characteristics, excluding 
gender, which are listed in panels B and C of Table 1, respectively.4  
�� 
denotes school-by-grade fixed effects. �����  is an error term representing 
unobserved factors influencing the outcome. Standard errors are clustered 
at the school-by-grade level to account for correlations among students 
within the same grade in each school.   

��  measures the mean difference in the outcome between male and 
female students when the teacher is male. ��  represents the effect of a 
female teacher on the outcome for male students.  �� captures the impact 
of a female teacher on the gender difference in the outcome, revealing 
whether female students experience greater benefits when paired with a 
teacher of the same gender. Note that ��  is the primary parameter of 
interest in our analysis. 

We examine the internal validity of the research design by testing the key 
identifying assumption of random classroom assignment within grades and 
schools in two ways. First, we conduct a balancing regression of teacher 
gender on students’ background characteristics, conditional on school-by-
grade fixed effects. Second, we check coefficient sensitivity across specifications 
with and without control variables on student and teacher characteristics 

 
4 Student controls include mothers’ and fathers’ education, family financial status, co-residence 

with parents, being an only child, father’s drinking frequency, parental conflicts, and the quality 
of parental relationships. Teacher controls include the teacher’s possession of a bachelor’s degree 
from a four-year college, teaching experience exceeding 20 years, having majored in education at 
college, and holding administrative positions. 
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other than gender. 
 

Table 2. Balance Tests 

 
Female teacher 

Math Chinese English 
 (1) (2) (3) 
Female student 0.010 -0.002 -0.000 
 (0.008) (0.009) (0.007) 
Mothers’ Education    

Middle school 0.005 -0.022 -0.018 
 (0.018) (0.017) (0.012) 

High school -0.009 -0.032 -0.014 
 (0.020) (0.020) (0.012) 

Bachelors’ or more 0.013 -0.016 -0.014 
 (0.032) (0.016) (0.012) 
Fathers’ Education    

Middle school 0.008 -0.019* 0.006 
 (0.009) (0.010) (0.009) 

High school 0.013 -0.019 -0.002 
 (0.020) (0.014) (0.010) 

Bachelors’ or more 0.018 -0.029 -0.007 
 (0.026) (0.020) (0.012) 
Financial condition     

Moderate 0.019 -0.012 0.004 
 (0.015) (0.017) (0.011) 

Rich 0.042** -0.004 0.028** 
 (0.019) (0.019) (0.014) 
Live together with parents 0.012 -0.020* -0.006 
 (0.012) (0.011) (0.006) 
Only child 0.018* -0.005 -0.001 
 (0.010) (0.010) (0.007) 
Father often gets drunk -0.010 -0.015 0.001 
 (0.017) (0.016) (0.013) 
Father and mother often quarrel 0.004 -0.003 -0.001 
 (0.008) (0.007) (0.009) 
Parents have a good relationship -0.002 -0.005 0.007 
 (0.010) (0.011) (0.010) 
    
F-statistic 1.009 1.069 0.966 
 [0.449] [0.392] [0.492] 
    
Adjusted �� 0.665 0.739 0.509 
Observations 9,310 9,169 9,221 
Notes. Robust standard errors in parentheses are clustered at the school-by-grade level. p-values

in brackets. *** p<0.01, ** p<0.05, * p<0.1
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Table 2 performs a balance check, following the approach in Antecol et al. 
(2015) and Gong et al. (2018). In this exercise, we regress the gender of each 
subject teacher on student characteristics. If students are randomly assigned 
to teachers within each grade at each school, there should be no systematic 
association between teacher gender and observed student characteristics, 
conditional on school-by-grade fixed effects. The coefficient on each student 
characteristic is precisely zero, except for a few variables. Furthermore, when 
we perform a joint significance test, the null hypothesis of zero coefficients 
on all student characteristics cannot be rejected at any conventional level of 
significance (with F-statistics around one and p-values above 0.39) for all 
three subjects.  

In Section 4, we also demonstrate that the coefficient estimates on student 
and teacher gender remain stable regardless of the addition of control 
variables, as long as school-by-grade fixed effects are included in the main 
regression (equation 1). Examining the movement of coefficients on the 
variables of interest after adding control variables in the regression is a 
common practice to assess the internal validity of selection on observables.5 
Given the findings from the two sets of validity check exercises, it is unlikely 
that our results are driven by non-random selection or endogenous 
matching of students and teachers.  

4 Results 

4.1 Effects on Test Scores 
 
In Table 3, we first examine the effect of teacher gender on student 

academic performance in three core subjects: mathematics, Chinese and 
English. We provide coefficient estimates from the specification without 
control variables in odd-numbered columns and estimates from the 
specification with control variables in even-numbered columns. As both 
regression specifications yield very similar coefficient estimates on student 
and teacher gender variables, confirming the random classroom assignment, 
our subsequent focus is on the results obtained from the regression 
incorporating student and teacher controls.  

 
5 See Altonji et al. (2005), Pei et al. (2019), and Oster (2019) for a detailed discussion of this method. 
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Table 3. Effects of Teacher Gender on Test Scores

Dependent variable: Math  Chinese English 

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

Female student *  
Female teacher 

0.233*** 0.227***  0.186** 0.193** 0.071 0.083 

 (0.072) (0.068)  (0.076) (0.074) (0.092) (0.084) 

Female student 0.012 0.005  0.479*** 0.465*** 0.527*** 0.508*** 

 (0.057) (0.055)  (0.065) (0.062) (0.090) (0.082) 

Female teacher 0.141 0.128  -0.269 -0.123 -0.051 0.075 

 (0.162) (0.197)  (0.220) (0.216) (0.121) (0.114) 

        

Controls NO YES  NO YES NO YES 

Adjusted �� 0.006 0.040  0.085 0.121 0.075 0.125 

Observations 9,548 9,548  9,404 9,404 9,467 9,467 

Notes. Test scores are standardized to have zero mean and unit variance within school-by-grade
groups. Control variables include student and teacher characteristics. See footnote 3 for a
comprehensive list of control variables. We impute missing values of binary control
variables with 0, and dummies for missing observations are also controlled for. Robust
standard errors in parentheses are clustered at the school-by-grade level. *** p<0.01, **
p<0.05, * p<0.1

 
The first row of Table 3 presents the estimated effect on test scores when 

female teachers are matched with female students, showing our primary 
parameter of interest. The results indicate that a female subject teacher 
enhances the test scores of female students in the subject, relative to male 
students (or equivalently, when taught by male teachers). This benefit is 
substantial and statistically significant for math and Chinese, where the test 
score gains from a student-teacher gender match amount to about 0.2 
standard deviations. For English, the point estimate is positive and non-
negligible, although the effect size is less than half of that for the other two 
subjects and statistically indistinguishable from zero. 6  This may be 
attributed to the limited variation in the gender of English teachers, as 91% 
of them are female. 

The second row indicates that female students outperform their male 
 

6 When we perform the regression analysis separately for seventh and ninth graders, we observe a 
more pronounced and statistically significant effect on English scores among seventh graders. 
The results are available upon request. 
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counterparts in Chinese and English by 0.47 and 0.51 standard deviations, 
respectively, even when taught by a male teacher.7  However, there is no 
significant gender gap observed in math when students have a male math 
teacher. In the third row, we observe no statistically significant evidence that 
the academic performance of male students is affected by having a female 
teacher in any of the three subjects. 

The results are consistent with those of Gong et al. (2018) and Xu and Li 
(2018), who also analyze data from the first wave of CEPS. Gong et al. (2018) 
report an estimated female teacher effect of a 0.18 standard deviation 
increase in test scores pooled over all three subjects, which aligns with the 
average of the estimates from separate analyses of math, Chinese, and 
English scores in our study. Interestingly, our study reveals greater benefits 
of student-teacher gender matching for female students compared to Xu 
and Li (2018), which document 0.13–0.15 standard deviation increases in 
math scores and 0.08–0.14 standard deviation increases in Chinese scores. 
This difference may stem from our application of stricter sample restriction 
criteria, resulting in a 35% smaller analysis sample that includes schools 
with more stringent enforcement of random classroom assignment, as in 
Gong et al. (2018).  

 
4.2 Effects on Study Behavior 
 
In this section, we investigate whether female students exhibit improved 

study behaviors when taught by female teachers compared to when taught 
by male teachers, or in comparison to male students taught by female 
teachers. While participation in out-of-school private education is measured 
separately for each subject, the variables related to class attendance, 
punctuality, and homework time are not subject-specific. As a result, the 
findings for these three variables should be interpreted with caution, as they 
measure the impact of having a female subject teacher on overall learning 
attitude and effort rather than within a particular subject. We provide 
estimates from regressions with controls in Table 4 and without controls in 
Appendix Table 2, and their similarity once again supports the validity of 
the random classroom assignment. 

 
7 Xu and Li (2018) also find that the test score gap between female and male students in Chinese 

and English is approximately 0.5–0.6 standard deviations when taught by male teachers. 
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Table 4. Effects of Teacher Gender on Study Behaviors 

Dependent variable:
Skip class Late to class

Average 
homework time 

Private out-of-
school education  

 (1) (2) (3) (4) 
Panel A. Math 
Female student *  
Female teacher  

-0.030 -0.099* -0.026 0.041* 

 (0.054) (0.059) (0.066) (0.022) 
Female student -0.060 -0.029 0.182*** 0.007 
 (0.040) (0.045) (0.049) (0.018) 
Female teacher 0.018 0.018 -0.024 -0.019 
 (0.049) (0.057) (0.075) (0.031) 
     
Adjusted �� 0.001 -0.001 -0.002 0.205 
Observations 9,175 9,746 9,721 9,005 
Panel B. Chinese 
Female student *  
Female teacher  

0.061 -0.005 0.024 -0.008 

 (0.060) (0.070) (0.066) (0.018) 
Female student -0.121** -0.082 0.154*** 0.014 
 (0.051) (0.062) (0.050) (0.014) 
Female teacher -0.032 0.068 -0.021 0.009 
 (0.075) (0.094) (0.093) (0.019) 
     
Adjusted �� -0.001 -0.002 -0.002 0.143 
Observations 8,815 9,572 9,042 9,596 
Panel C. English 
Female student *  
Female teacher  

-0.190*** -0.197** -0.010 0.031 

 (0.051) (0.083) (0.111) (0.026) 
Female student 0.089** 0.097 0.177* -0.003 
 (0.043) (0.078) (0.105) (0.025) 
Female teacher 0.072 0.029 -0.278*** -0.005 
 (0.059) (0.093) (0.068) (0.022) 
     
Adjusted �� -0.001 -0.001 0.000 0.275 
Observations 8,861 9,619 9,099 9,644 
Notes. Skip class, late to class, and average homework time are standardized to have zero mean 

and unit variance within school-by-grade groups. Control variables include student and 
teacher characteristics. See footnote 3 for a comprehensive list of control variables. We 
impute missing values of binary control variables with 0, and dummies for missing 
observations are also controlled for. Robust standard errors in parentheses are clustered 
at the school-by-grade level. *** p<0.01, ** p<0.05, * p<0.1 

 
Table 4 provides suggestive evidence that female students’ class 

attendance and punctuality behaviors improve when they are assigned to 
female subject teachers. Specifically, we observe a 0.1 standard deviation 
decrease in tardy behavior when female students are taught by a female 
math teacher (panel A), and about a 0.2 standard deviation reduction in class 
absence and late attendance when they are taught by a female English 
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teacher (panel C). There is also a slight increase in the likelihood of 
participating in private out-of-school education on math when female 
students are matched with a female math teacher. However, we find no 
statistically significant change in any of the study behaviors due to a Chinese 
female teacher. The impacts on test scores and study behaviors do not 
precisely align across subjects, possibly because class attendance or 
homework behaviors are not subject specific. Due to this data limitation, we 
are unable to directly demonstrate whether the rise in test scores is 
attributed to enhancements in subject-specific study behaviors.  

When analyzing the data by grade level, we observe that the effects on 
class attendance and punctuality behaviors are mainly driven by ninth 
graders. A notable exception is a 0.26 standard deviation increase in 
homework time among seventh-grade female students matched with a 
female English teacher. More detailed results are available upon request.   

 
4.3 Heterogeneous Effects 
 
In this section, we delve into whether the advantages of having a female 

subject teacher vary by student background characteristics. We perform 
heterogeneity analyses based on family financial status and parents’ highest 
education level. Additionally, we employ quantile regression methods to 
examine whether test score improvements due to student-teacher gender 
match differ between high- and low-achieving students.  

 
By family financial status. Table 5 presents the regression results on test 

scores and study behaviors by family financial status. In columns (1)–(3), we 
find that the positive impact of female math teachers on female students’ 
math performance is substantially larger for students with economically 
disadvantaged background. In poor families, female students’ math test 
score improves by 0.315 standard deviations compared to male students, 
while it improves by 0.223 standard deviations in middle-income families 
and no significant change is observed in rich families. We do not observe such 
patterns for Chinese or English. 
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288  The effect of female teachers on female students’ academic performance and study behaviors 

Regarding study behaviors, as reported in columns (4)-(15), it is notable 
that female students from middle-income families experience significant 
improvements in class attendance behaviors when taught by female 
teachers. Specifically, when female students from families with moderate 
income are assigned to a female math or English teacher, there is a 
substantial improvement in their overall class participation. However, 
female students from either poor or affluent families do not exhibit 
significant improvements in their class attendance behaviors. The effect of 
having a female Chinese teacher on study behaviors are mostly insignificant, 
except for the average homework time among low-income students. Overall, 
we observe different heterogeneous patterns by family income for test scores 
and study behaviors. 

 
By parents’ education level. Table 6 explores the impact of teacher gender 

on students’ academic performance and study behaviors based on the 
highest educational attainment of parents. We group parents’ education 
levels in two categories: ‘middle school or below’ and ‘high school or above,’ 
using the same grouping as Gong et al. (2018). The heterogeneous effects on 
test scores by parents’ education exhibit similar patterns as in the subgroup 
analysis by family income: disadvantaged female students experience a 
significantly larger test score improvement when matched with a female 
teacher, with this pattern being more pronounced in mathematics. 

For study behaviors, on the other hand, we find no significant difference 
in teacher gender effects on female students by parents’ education. The only 
exception is that participation in private out-of-school education on math 
significantly increases among female students whose parents have 
educational attainment at most up to middle school.   

 
Quantile regression results on test scores. In Appendix Table 3, we also 

perform quantile regression analysis for students at the 25th, 50th, and 75th 
percentiles of test scores. Low-achieving female students experience a more 
substantial improvement in their math scores when taught by a female math 
teacher, with an increase of 0.376 standard deviations. This pattern is less 
pronounced for Chinese, and there is no evidence of heterogeneous effects 
across the test score distribution for English.  
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5 Conclusion 

In this study, we estimate the effects of female teachers on test scores and 
study behaviors of female seventh and ninth graders using data from the 
China Education Panel Survey. We exploit random assignment of students 
to classrooms and teachers in Chinese middle schools. Our analysis shows 
that female teachers significantly improve female students’ academic 
performance in their subject, particularly in math and Chinese, with test 
score gains of around 0.2 standard deviations. Additionally, female students’ 
class attendance improves, with a reduction in class absence and tardiness 
of 0.1–0.2 standard deviations when taught by a female teacher. While the 
positive effect on math scores is more pronounced among disadvantaged or 
low-achieving students, this pattern is not evident in test scores for other 
subjects or in study behaviors. 

The results of this study have three implications. First, the results from 
heterogeneity and distributional analyses suggest that pairing female 
students with female instructors can be an effective policy tool to enhance 
girls’ performance and interests in STEM fields, especially among the 
disadvantaged or low-achieving populations. Second, the improvement in 
class attendance or homework behaviors may not be the primary 
mechanism mediating the benefit of student-teacher gender matching on 
test score increase, as we find inconsistent heterogeneous effects by 
socioeconomic status for test scores and study behaviors. Therefore, precise 
mechanisms require further investigation in future research. Lastly, while 
our study focuses on short-term outcomes within three years, exploring the 
duration of improvements in academic outcomes and their potential impact 
on career perspectives and labor market performance would be a promising 
avenue for future research. 
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Appendix Table 1. List of Key Variables

Variable Description 

Test scores 

Student’s midterm exam scores for the fall semester of
2013, on three major subjects of math, Chinese and English.
The criteria for assessing test score are provided directly
by the school through surveys. 

Skip class 
Students are asked about “Do you agree that you frequently
Skip class?”. The original data are tallied using a 4-point 
Likert scale (1 = completely disagree, 4 = completely agree). 

Late to class 
Students are asked about “Do you agree that you are often
late?”. The original data are tallied using a 4-point Likert 
scale (1 = completely disagree, 4 = completely agree). 

Average homework time 
The average time devoted to doing homework per day over
the course of a week, using the date when they completed
the questionnaire as a reference point. 

Private out-of-school  
education 

Private out-of-school education by subject: tutoring in 
general Chinese courses and writing; Mathematics Olympiad
and general math courses; and general English courses. 

Co-residence with parents Whether the student live with both parents.  

Only child Whether the student is the only child. 

Father often gets drunk Whether the student’s father often gets drunk. 

Father and mother  
often quarrel 

Whether the student’s father and mother often quarrel. 

Parents have a good 
relationship 

Whether the student’s parents are in a good relationship. 

Graduated from 4-year  
college 

Whether the teacher holds a bachelor’s degree from a 4-
year college or higher. 

Have over 20 years of  
teaching experience 

Whether the teacher has an accumulation of 20 or more 
years of teaching experience. 

Major in education in college 
Whether the teacher graduated from an education college
or pursued education as a major at a non-education college. 

Have administrative positions 

Whether the teacher holds administrative positions, which
include head of the grade, head of the teaching and research
group of a subject, teaching director or deputy teaching
director, and deputy principal. 

Notes. Test scores, skip class, late to class and average homework time are standardized to have zero mean and
unit variance within school-by-grade groups.
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Appendix Table 2. Effects of Teacher Gender on Study Behaviors,  

without Controls 

Dependent variable: Skip class Late to class
Average 

homework time
Private out-of-

school education 

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

Panel A. Math 
Female student *  
Female teacher  

-0.036 -0.107* -0.027 0.043** 

 (0.053) (0.058) (0.067) (0.022) 

Female student -0.070* -0.034 0.186*** 0.005 

 (0.039) (0.045) (0.051) (0.017) 

Female teacher -0.010 -0.007 -0.004 -0.001 

 (0.053) (0.061) (0.055) (0.027) 

     

Adjusted �� -0.010 -0.010 -0.006 0.201 

Observations 9,005 9,721 9,175 9,746 

Panel B. Chinese 
Female student *  
Female teacher  

0.061 -0.003 0.034 -0.011 

 (0.062) (0.070) (0.067) (0.017) 

Female student -0.130** -0.089 0.151*** 0.013 

 (0.054) (0.061) (0.053) (0.014) 

Female teacher 0.004 0.117 -0.014 0.007 

 (0.069) (0.098) (0.106) (0.019) 

     

Adjusted �� -0.010 -0.010 -0.006 0.138 

Observations 8,815 9,572 9,042 9,596 

Panel C. English 
Female student *  
Female teacher  

-0.206*** -0.219*** -0.008 0.030 

 (0.045) (0.082) (0.110) (0.027) 

Female student 0.094*** 0.108 0.177* -0.004 

 (0.035) (0.077) (0.104) (0.026) 

Female teacher 0.098* 0.045 -0.288*** -0.010 

 (0.059) (0.104) (0.065) (0.024) 

     

Adjusted �� -0.009 -0.009 -0.002 0.271 

Observations 8,861 9,619 9,099 9,644 

Notes. Skip class, late to class and average homework time are standardized to have zero mean and unit
variance within school-by-grade groups. Robust standard errors in parentheses are clustered at the
school-by-grade level. *** p<0.01, ** p<0.05, * p<0.1
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Appendix Table 3. Distributional Effects of Teacher Gender on Test Scores 

Quantiles: 0.25 0.5 0.75 

(1) (2) (3) 

Panel A. Math 
Female student * Female teacher 0.376*** 0.190*** 0.078* 

(0.062) (0.056) (0.047) 

Female student 0.038 0.032 0.000 

(0.048) (0.045) (0.037) 

Female teacher 0.253*** 0.208*** 0.128*** 

(0.059) (0.058) (0.043) 

    

Observations 9,548 9,548 9,548 

Panel B. Chinese 
Female student * Female teacher 0.183** 0.184*** 0.100* 

(0.071) (0.059) (0.052) 

Female student 0.646*** 0.422*** 0.356*** 

(0.059) (0.050) (0.048) 

Female teacher -0.450*** -0.268*** -0.100 

(0.071) (0.081) (0.079) 

    

Observations 9,404 9,404 9,404 

Panel C. English 
Female student * Female teacher 0.023 0.106 -0.043 

(0.110) (0.106) (0.078) 

Female student 0.712*** 0.527*** 0.412*** 

(0.105) (0.102) (0.075) 

Female teacher -0.117 -0.245*** 0.080 

(0.085) (0.094) (0.066) 

    

Observations 9,467 9,467 9,467 

Notes. Test scores are standardized to have zero mean and unit variance within school-by-grade groups.
Regressions do not control for student and teacher characteristics. Robust standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
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