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Abstract

Based on data from the China Education Panel Survey,

which covers 28 counties/districts of China, this study

applies a difference-in-differences method (combined

with propensity score matching in some analyses) to

estimate the impacts of private tutoring on students'

learning outcomes. Our analyses yield three important

findings. First, subject-specific tutoring has a statisti-

cally significant and positive effect on Grade 8 students'

scores on Chinese and mathematics tests, although the

effects are modest in size. Second, private tutoring

improves students' academic performance mainly

through enhancing their test-taking skills or deepening

their understanding of subject-specific knowledge,

rather than improving their general cognitive skills.

Finally, the effect of private tutoring is heterogenous

across different subsamples: it is larger for female

students, low-performing students, and students with

better-educated and wealthier parents.
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1 | INTRODUCTION

Due to various deficiencies in the formal education system, such as large class sizes and low
public educational spending, private tutoring (sometimes referred to as ‘shadow education’) has
become a significant phenomenon in many East Asian and Southeast Asian economies such as
China (Zhang, 2014; Zhang & Bray, 2016), Hong Kong (Bray, 2013; Bray, Zhan, Lykins, Wang, &
Kwo, 2014), Japan (Sato, 2012; Stevenson & Baker, 1992), Malaysia (Tan & Gibson, 2017),
Singapore (Cheo & Quah, 2005), South Korea (Choi & Cho, 2016; Ha & Park, 2017; Ryu &
Kang, 2013), Taiwan (Kuan, 2011) and Vietnam (Dang, 2007; Ha & Harpham, 2005). Yet the
role private tutoring plays in the development of a country's education system is being hotly
debated. Proponents believe that private tutoring provides an effective supplement to the formal
education system for both students and tutors (Bhorkar & Bray, 2018; Kim & Park, 2012). This
is because, they argue, private tutoring can enhance student learning while simultaneously
providing more earning opportunities for regular teachers and (non-teacher track) college
students to work as private tutors. Opponents, however, argue that despite these benefits,
private tutoring brings about negative side effects at various levels. At the individual level,
private tutoring may be inefficient if it crowds out students' attention and energy devoted to
learning in regular classes (Cheo & Quah, 2005). At the societal level, the high costs associated
with private tutoring may enlarge existing socioeconomic inequality by creating unequal access
to educational resources among families with different socio-economic backgrounds (Bray &
Kwok, 2003; Damayanthi, 2018).

China provides an interesting case to study. The past decade has witnessed the
mushrooming of tutoring institutions in China. In 2016, there were more than 380,000 tutoring
institutions nationwide, employing some 8.5 million tutors (Chinese Society of
Education, 2016). Tutoring was delivered in a variety of forms, ranging from one-to-one
tutoring, to small group meetings, to large-scale lectures, with instructional materials tailored
to fit clients' learning needs (Zhang, 2014; Zhang & Bray, 2016). However, observers in China
have expressed concerns over this rapidly emerging market, especially on the backwash it has
on regular schooling.

A significant proportion (15.9%) of private tutors in China are regular school teachers
(Chinese Society of Education, 2016).1 Providing private tutoring may distract these teachers
from their regular teaching duties. Reportedly, some teachers reserve their energy for private
lessons, knowing that they will still receive their standard salaries as long as their school-based
work is not seriously problematic. Some were even found to have deliberately withheld content
in regular classes as a way to ‘force’ their students to enrol in their private tutoring classes
(Zhang, 2014; Zhang & Bray, 2016). Moreover, students may pay more attention in private
tutoring sessions (whether or not delivered by their regular school teachers), because they often
cover materials that are ahead of the school schedule and/or more exam-oriented, which
renders teaching in regular classes more challenging (Liu, 2018). Finally, tutoring–school
partnerships in admissions, in which formal schools enrol high-performing students on tests
organised by tutoring institutions (the contents of which are usually beyond standard
curricula), may distort the official admission procedures and undermine the government's
efforts in promoting balanced development of education (Zhang & Bray, 2017). These

1Other types of private tutors in China include professional tutors working in tutoring institutions (69.7%), and those in
other types of training institutions (9.7%) and college students (5%; Chinese Society of Education, 2016).
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problems have led the Chinese Government to issue a series of policies to regulate the private
tutoring market.2

Yet despite the series of strict regulations recently imposed on its private tutoring market,
more than 100 million primary and secondary school students still sought out private tutoring
services in 2015 (Chinese Society of Education, 2016). The proportion of students participating
in private tutoring (including academic and non-academic tutoring) among primary, lower- and
upper-secondary school students reached 47.7%, 47.3% and 51.9%, respectively, in 2017
(Wang, 2017). Each year, a considerable sum is spent on private tutoring by Chinese families—
in 2017 alone, an average household spent 5,616 yuan (approximately US$832), amounting to
21.6% of its total disposable income, on private tutoring (National Bureau of Statistics of
China, 2018). Time investment is also substantial. It has been estimated that primary students
spent 6 hours per week and secondary students 15 hours per week on private tutoring, during
ordinary term-time and vacation periods (Huang & Wei, 2018).

Yet, are these investments worthwhile? At a minimum, participation in private tutoring is
expected to enhance student learning. Unfortunately, despite its high prevalence, few studies
have examined the impact of private tutoring on student learning in China. Two studies,
conducted by Zhang (2013) and Zhang and Liu (2016), found that overall, private tutoring does
not have significantly positive effects on high school students' scores on the National College
Entrance Examination (although it has some significant effects for certain subgroups).
However, since both studies were conducted in a single Chinese city (Jinan of Shandong
province), their findings may not be generalisable to other settings in China. Studies done in
other developing countries also provide little conclusive evidence to help predict possible effects
of private tutoring in China. While some found strong positive impacts (Buchmann, 2002;
Damayanthi, 2018; Dang, 2007; Tansel & Bircan, 2006), others found only moderate or even no
impact (Ha & Harpham, 2005; Loyalka & Zakharov, 2016; Suryadarma, Suryahadi, Sumarto, &
Rogers, 2006). Clearly, accurately assessing the effectiveness of private tutoring in China calls
for more empirical studies, especially ones with more representative data.

In answering this call, this study employs a dataset recently collected through a large-scale
survey that covers 28 counties/districts in China, namely the China Education Panel Survey
(CEPS), to examine how private tutoring affects student learning. Exploiting the panel structure
of the CEPS data, our difference-in-differences (DID) estimation (combined with propensity
score matching in some analyses) yields three important findings. First, subject-specific tutoring
has a statistically significant and positive effect on secondary-school students' performance on
standardised Chinese and mathematics tests, although these effects are modest in size. Second,
and perhaps more importantly, private tutoring in China seems to be test-oriented, rather
than skill-oriented, in nature. It improves students' academic performance mainly through
enhancing their test-taking skills or providing them with more subject-specific knowledge

2In 2010, the State Council of China issued the ‘National Plan for Medium- and Long-Term Education Reform and
Development (2010–2020)’, highlighting the heavy burden private tutoring imposes on Chinese students. Strict
regulations were then issued on the employees, minimum qualifications required, and the instruction content of private
tutoring institutions at the basic-education level (Grades 1–9). In 2015, the Ministry of Education issued a policy
prohibiting in-service school teachers from organising or providing private tutoring. In February 2018, the Ministry of
Education, Ministry of Civil Affairs, Ministry of Human Resources and Social Security, and the State Administration for
Industry and Commerce jointly issued the ‘Notice on Reducing the Overburden of Primary and Secondary School
Students and Implementing Special Actions for Private Tutoring Institutions’ and implemented several measures to
regulate the private tutoring market. Subsequently, all 31 provinces/municipalities/autonomous regions in mainland
China released their guidelines in April 2018 (Zhang, 2019).

324 GUO ET AL.



www.manaraa.com

rather than improving their general cognitive skills. Finally, the effect of private tutoring is
heterogenous across subgroups with different characteristics, which has profound implications
for educational inequality: it is larger for girls and originally low-performing students, which
helps to reduce educational inequality, but also larger for students with better-educated and
wealthier parents, which may lead to enlarged inequality.

The rest of the article proceeds as follows. The next section describes the CEPS data and
develops an analytical framework underlying our empirical analysis. Section 3 presents and
discusses our key findings. The final section concludes and discusses some limitations of
our study.

2 | METHOD

2.1 | Data

2.1.1 | Survey

The data analysed in this study were drawn from CEPS, a panel survey designed by the Renmin
University of China to be a nationally representative survey of lower-secondary school students
(Grades 7–9).3 In the baseline academic year of 2013–2014, the CEPS adopted a multi-stage
Probability-Proportional-to-Size sampling method to select sample students. It first used the
average level of education and the proportion of migrants as stratifying variables to select
28 rural counties/urban districts from all counties/districts in China. Next, enrolment size and
school type (i.e., public, private and migrant schools) were used as stratifying variables to
randomly select four lower-secondary schools from each selected county/district.4 In each of
the selected schools, four classes (two from Grade 7 and two from Grade 9) were then randomly
chosen; all students enrolled in these classes participated in the survey.5 A total of 19,487 stu-
dents in 438 selected classes were interviewed. Four rounds of follow-up surveys were con-
ducted from 2014 to 2018, one in each academic year, but currently only two rounds of data
(2013–2014 and 2014–2015) are publicly available. Our analysis is therefore based on these two
available rounds of data. In particular, we restrict our attention to (the 10,279) students who
were in Grade 7 in the baseline survey (9,449 or 91.93% of whom were followed in Round 2),
because the majority of the baseline 9th graders had graduated by the time of Round 2 and
cannot be followed. (For reasons that will become clear below, our empirical analyses are
further restricted to the 5,733 baseline 7th graders who were interviewed in the first semester
starting in September.)

During each survey round, separate questionnaires were administered to the sampled
students, their parents, homeroom teachers, teachers of main subjects (e.g., Chinese and mathe-
matics), and school principals to collect relevant information on these students' educational
development. The information collected includes students' personal characteristics (e.g., gender,

3More details on the CEPS can be found on its official website: https://ceps.ruc.edu.cn/.
4In China, ‘migrant schools’ refer to those (usually privately funded) schools that are constructed to temporarily
accommodate children of rural migrants working in the cities (Chen & Feng, 2013). While migrant schools adopt the
same curriculum as regular schools to fulfil their role as education facilities, according to regulations in the majority of
localities, migrant students without legal permanent residential permits must return to their hometowns to pursue high
school education (Wang, Luo, Zhang, & Rozelle, 2017).
5If there are no more than two classes in a targeted grade in a given school, all students in that grade were interviewed.
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age, academic performance and private tutoring participation status), family characteristics
(e.g., parental education, family wealth, household configuration, and household members'
employment status), subject teachers' qualifications (e.g., educational background and teaching
experience), as well as class and school characteristics (e.g., class size and condition of school
facilities).

The most important information provided by the schools, which enables us to examine the
private tutoring−student learning relationship, is their students' academic performance, mea-
sured by scores on Chinese and mathematics mid-term tests taken during a given semester.
According to CEPS documentation, these tests were designed by the sampled schools based on
their subject-specific syllabi to capture students' knowledge of subject-specific content.6 For ease
of interpretation and comparison, we standardised the original test scores to have zero mean
and unit standard deviation (SD) within schools.

Note that the timing of the survey adopted by the CEPS adds a layer of complexity for
examining the private tutoring–student learning relationship. Each school involved in the
CEPS was visited either in the first (September) or second (March) semester of an academic
year, and for a given school, depending on the timing of the first visit, the survey semester in
different rounds remained the same (in other words, if a school was visited in the first semes-
ter, then it would be visited only in the first semester in subsequent rounds). A problem with
such a survey design is that while the CEPS collected information on students' private-
tutoring participation during the survey semester (either first or second), it collected mid-term
exam scores uniformly for only the first semester (of the academic year of survey), regardless
of the actual survey semester (first or second). To ensure that information on students'
private tutoring participation status matches that on their test scores recorded in the same
semester, we restrict our main analyses to the sample of 5,733 then 7th graders who were
interviewed in the first semester (but not those interviewed in the second semester) during
the baseline survey.7

2.1.2 | Sample characteristics

In this restricted sample, slightly more than half (52%) are boys. The average student was
13 years old in 2014, and came from a three- or four-membered nuclear family, whose father
and mother had completed 10.5 and 9.9 years of education, respectively. This student was
enrolled in a class size of 51, was being taught by a Chinese teacher with 15.5 years of education
and 15.7 years of teaching experience, and a maths teacher with 15.4 years of education and
16.2 years of experience.

Among all 5,733 students in the analytical sample, 1,776 (31%) participated in maths
tutoring and 1,007 (18%) participated in Chinese tutoring sometime between the baseline and
the Round 2 surveys. As suggested in panel A of Table 1, which presents descriptive statistics
for these 5,733 students (pooling data from both rounds), (subject-specific) private tutoring
participants outperformed non-participants on both Chinese and mathematics tests (although

6China Education Panel Survey, https://ceps.ruc.edu.cn/index.php?r=index/index&hl=en (accessed on May 20, 2019).
7Note that this restriction is unlikely to introduce sample-selection problems because the decision to visit a school in the
first (September) or the second (March) semester is made by the CEPS project team, mostly based on logistics
considerations, which are exogenous to students' and schools' behaviour.
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the differences are not always statistically significant). However, participants and non-
participants also differ significantly in many of their personal and family characteristics
(Table 1, panel B); thus, the private tutoring−student learning associations observed in panel A
of Table 1 may simply reflect the influences of these (and other, unobserved) characteristics. To
further infer a causal effect of private tutoring on better academic performance, more careful
investigation is needed.

2.1.3 | Dynamics of private tutoring participation

A closer investigation into the dynamics of private tutoring in the two rounds of data reveals
non-trivial ‘take-up’ and ‘drop-out’ behaviours. More specifically, among the 5,733 students in
the analytical sample, 395 (7%) did not participate in Chinese tutoring at the baseline but
participated in it at the time of the Round 2 survey; in contrast, 407 (7%) baseline participants
tutored in Chinese had quit Chinese tutoring by Round 2. Meanwhile, whereas 824 (14%)
baseline non-participants of maths tutoring became participants in Round 2, 405 (7%) baseline
participants dropped out of maths tutoring in Round 2. The remaining students did not change
their participation status between the two rounds of surveys: 4,726 (82%) never participated in
Chinese tutoring and 3,957 (69%) never participated in maths tutoring during either round;
205 (4%) and 547 (10%) students participated in Chinese and maths tutoring, respectively, in
both rounds.

These patterns naturally divide the sample into two groups, the ‘take-up’ group, which
consists of students who did not participate in private tutoring at the baseline (among whom
some began to participate in Round 2), and the ‘drop-out’ group, which consists of students
who had already participated in private tutoring at the baseline (among whom some dropped
out in Round 2). Such a group division allows us to examine the private tutoring−learning
relationship more deeply.

Note that the dynamics of private tutoring participation allows us to perform some
preliminary DID (difference-in-differences) analyses for both the ‘take-up’ and ‘drop-out’
groups. Simple DID calculations presented in Table 2 show strong positive correlations
between private tutoring participation and academic performance. Consider Chinese
tutoring in the ‘take-up’ group (Table 2, panel A, columns 1–3), for example. In the ‘take-
up’ group, no one participated in private tutoring at the baseline. Yet in Round 2, while
the Chinese test scores of those who remained as non-participants increased by 0.167 SDs
between the two rounds of survey, the scores of those participating in Round 2 increased
by as much as 0.372 SDs, suggesting a sizeable positive impact (0.205 SDs = 0.372–0.167
SDs) of Chinese tutoring. A similar pattern is revealed in the ‘drop-out’ group: students in
this group all participated in private tutoring at the baseline; but whereas the Chinese
scores of those who remained as participants increased by 0.321 SDs over time, the scores
of those who had quit Chinese tutoring by Round 2 increased by only 0.114 SDs. Similar
patterns are also seen in maths tutoring (Table 2, panel B), although the contrasts are
less impressive.

It should be kept in mind that these simple DID estimates are only suggestive of the positive
impacts of private tutoring, in that these estimates were obtained without controlling for
potential confounding factors. Also, as will be shown in the next section, only the DID
estimates defined over the ‘take-up’ group (but not those defined over the ‘drop-out’ group)
provide sensible estimates of meaningful underlying population parameters.
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2.2 | Difference-in-differences estimation

2.2.1 | Identifiable parameters

With variations in students' private tutoring participation status over time, a natural estimator
of the impacts of private tutoring is the DID estimator. However, with the concurrent
occurrence of ‘take-up’ and ‘drop-out’ behaviours, the ‘treatment group’ required in a standard
impact evaluation study is not straightforward to define. It is therefore helpful to formally
derive what can really be identified with available data.

Let a binary indictor P = P(t) denote a student's private tutoring participation status
(P = 1 for participants and P = 0 for non-participants at time t), where t represents the
time period of observation (t = t0 for the baseline and t = t1 for the follow-up, Round
2 period). The sample of students can then be subdivided into four subgroups according to
their participation status in the two periods: [P(t0), P(t1)] = [(0, 0), (0, 1); (1,1), (1,0)]. The
first two subgroups (i.e., [P(t0), P(t1)] = (0, 0) or (0, 1)) combine to form the ‘take-up’
group (in which no one participated in private tutoring at the baseline, but some partici-
pated in Round 2); the latter two subgroups (i.e., [P(t0), P(t1)] = (1, 1) or (1, 0)] combine
to form the ‘drop-out’ group (in which all students participated in private tutoring at the
baseline but some had quit by Round 2).

Adopting the potential outcome framework for causal inference (Rubin, 1974), let Y1 and Y0

denote a student's treated and untreated outcomes, respectively. For reasons that will soon be
clear, our focus is first on the ‘take-up’ group. A simple cross-section (CS) comparison of an
observed outcome Y (say, Chinese test scores) between participants (P = 1) and non-
participants (P = 0) in the follow-up period (t1) is

βCS =E Y jP=1, t1ð Þ –E Y jP=0, t1ð Þ
=E Y 1jP=1, t1ð Þ –E Y 0jP=0, t1ð Þ
= E Y 1jP=1, t1ð Þ –E Y 0jP=1, t1ð Þ½ � + E Y 0jP=1, t1ð Þ –E Y 0jP=0, t1ð Þ½ �
=ATTtake−up + E Y 0jP=1, t1ð Þ –E Y 0jP=0, t1ð Þ½ �,

ð1Þ

where ATTtake − up = E(Y1j P = 1, t1) – E(Y0j P = 1, t1) is the average treatment effect on the
treated (ATT) defined over the ‘take-up’ group; the term [E(Y0j P = 1, t1) – E(Y0j P = 0, t1)] is the
so-called ‘selection bias’, more specifically, the participant−non-participant difference in the
untreated outcome (Y0) at t1.

Under the (identifying) assumption that the participant−non-participant difference in the
untreated outcome is fixed over time (the so-called ‘parallel trends’ assumption),8 that is [E(Y0j
P = 1, t1) – E(Y0j P = 0, t1)] = [E(Y0j P = 1, t0) – E(Y0j P = 0, t0)], which implies that [E(Y0j
P = 1, t1) – E(Y0j P = 0, t1)] = [E(Yj P = 1, t0) – E(Yj P = 0, t0)], an unbiased estimate of
ATTtake − up can be obtained by subtracting the observed participant−non-participant difference
at the baseline, [E(Yj P = 1, t0) – E(Yj P = 0, t0)], from βCS defined in Equation (1):

8Note that [E(Y0j P = 1, t1) – E(Y0j P = 0, t1)] = [E(Y0j P = 1, t0) – E(Y0j P = 0, t0)] is equivalent to [E(Y0j P = 1, t1) – E
(Y0j P = 1, t0)] = [E(Y0j P = 0, t1) – E(Y0j P = 0, t0)]. In words, in the absence of treatment (private tutoring), the changes
in Y between t0 and t1 are identical in the participant (P = 1) and non-participant (P = 0) groups – in other words, the
time trends in untreated outcomes (Y0) are parallel in the two groups.
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ATTtake−up = βCS – E Y1vt0ð Þ –E Y0vt0ð Þ½ �
= E Y1vt1ð Þ –E Y0vt1ð Þ½ � – E Y1vt0ð Þ –E Y0vt0ð Þ½ �
= E Y1vt1ð Þ –E Y1vt0ð Þ½ � – E Y0vt1ð Þ –E Y0vt0ð Þ½ �,

ð2Þ

which is a DID estimator defined over the ‘take-up’ group (note that since the ‘take-up’ group
consists of all students who did not participate in private tutoring at the baseline, the underly-
ing population of this group is also well-defined).

Note, however, that a similar derivation reveals that ATT defined over the ‘drop-out’ group,
ATTdrop-out, cannot be estimated with available data. This is because the participant−non-
participant difference in the observed outcome at the baseline [E(Yj P = 1, t0) – E(Yj P = 0, t0)]
is the difference in treated outcomes (i.e., E(Y1j P = 1, t0) – E(Y1j P = 0, t0)), and it is unlikely
that this difference will be able to cancel out the selection-bias term [E(Y0j P = 1, t1) – E(Y0j
P = 0, t1)] embedded in βCS in Equation (1), especially when private tutoring is indeed effective
at enhancing learning (so that Y1 > Y0).

2.2.2 | Estimation strategy

It can be easily shown that the DID estimate of ATTtake − up can be estimated by the following
linear regression model applied to the ‘take-up’ group:

Y = β0 + β1P+ β2T + βATT P×Tð Þ+ ε, ð3Þ

where ε is the disturbance term that satisfies E[εjP, T] = 0. Equivalently, the first-differenced
model

ΔY = γ0 + βATTΔP+ v ð4Þ

can be estimated, where ΔY and ΔP are the changes in the values of Y and P between the
baseline and Round 2.

Recall that the identifying assumption (the ‘parallel trends’ assumption) needed for this
DID estimator to yield an unbiased estimate of ATTtake − up is [E(Y0j P = 1, t1) – E(Y0j P = 0,
t1)] = [E(Yj P = 1, t0) – E(Yj P = 0, t0)]. With data collected from only two time periods, this
assumption is essentially untestable. Adopting a second-best alternative, we relax this assump-
tion to be [E(Y0j P = 1, t1, X) – E(Y0j P = 0, t1, X)] = [E(Yj P = 1, t0, X) – E(Yj P = 0, t0,
X)], where X is a set of personal, family and class/school characteristics (Table 1, panel B).
In words, the relaxed identifying assumption says that the participant−non-participant
difference in untreated outcome is fixed over time, provided that a set of observed (baseline)
characteristics X has been conditioned on. Under this relaxed assumption, the modified DID
estimator is:

Y = β0 + β1P+ β2T + βATT P×Tð Þ+Xβ+ ε: ð5Þ

Another way to condition the DID estimator on X is to first perform propensity score
matching using a set of X variables observed at the baseline, and then apply DID to the
matched sample over the common support C:
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Y = β0 + β1P+ β2T + βATT P×Tð Þ+ ε∣Pr Xð Þ ϵ C, ð6Þ

or
ΔY = γ0 + βATTΔP+ v∣Pr Xð Þ ϵ C, ð7Þ

where Pr(X) is the estimated propensity scores (i.e., the estimated probabilities of participating
in subject-specific private tutoring in Round 2).9 To assess the robustness of our estimates, we
use both conditioning strategies in the analyses reported and discussed in the next section.

3 | RESULTS

3.1 | Effects of private tutoring on academic performance

Turning to the main findings of this article, Table 3 reports the results of estimating the impacts
of private tutoring, for standardised Chinese (columns 1–3) and maths (columns 4–6) test
scores. For either outcome, the first column uses subject-specific private tutoring as the only
explanatory variable in the model, the second column controls for a large set of baseline
covariates, and the third reports results of DID estimation combined with propensity score
matching (results of the first-stage propensity scores estimation based on a logit model, and the
resulting common support, constructed based on the nearest neighbour algorithm, are reported
in Appendix A, Table A1 and Figure A1).

The results show that subject-specific private tutoring has a statistically significant and posi-
tive effect on students' performance in the corresponding subject. Specifically, other things
being equal, subject-specific tutoring raised students' Chinese and maths test scores by
0.10–0.14 SDs and 0.07–0.09 SDs, respectively. The estimated impacts are quite similar across
subjects, empirical specifications and estimators. However, these impacts are relatively small
compared to previous findings in some other Asian countries, such as India (Banerjee, Cole,
Duflo, & Linden, 2007) and Thailand (Thongphat, 2012), where private tutoring is found to
raise students' test scores by more than 0.2 SDs.

The estimated coefficients of the control variables are informative and consistent with
previous findings. For example, girls outperformed boys in both subjects, which is commonly
observed in lower-secondary schools in China in recent years (e.g., Chen, 2017; Chen, Wang, &
Zhao, 2019; Lai, 2010). Also intuitively, students' cognitive ability scores (discussed below) and
parental education positively predict their achievement test scores, although not always in a
statistically significant manner.

3.2 | Potential channels

For both academic and policy purposes, it is helpful to understand the channels through which
private tutoring improves students' academic performance. A number of channels might be at

9In our propensity score matching analysis, a logit model is used to estimate the propensity scores; estimation results
are reported in Appendix A, Table A1. Matching is then based on the nearest neighbour algorithm; the resulting
common support region is presented in Figure A1.
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work. First, the performance-improving effect of private tutoring detected above (Table 3) may
work through developing more advanced cognitive skills, for example rigorous analytical and
logical thinking skills in both general and subject-specific terms, in students—a skill-developing
effect. Second, private tutoring may develop other types of skills, say, test-taking skills, in
students, with or without improving their cognitive skills. The third effect is a subject-specific
knowledge-accumulation effect: private tutoring may deepen students' understanding of
subject-specific materials that they did not fully understand in regular classes, say, through
repeated practice, without actually improving their cognitive skills.

Although the CEPS data do not contain direct information for capturing all these potential
channels, we try to infer their existence by a series of (indirect) tests. The first is to see whether
private tutoring has any general (as opposed to subject-specific) skill-improving effect. This is
done by adding a dummy variable capturing participation in private tutoring in other subjects to
the DID model (Equation 5). Yet as shown in Table 4 (columns 1 and 3), the impact of ‘tutoring
in other subjects’ is statistically insignificant; meanwhile, the inclusion of it leads to no notable
changes in the estimated coefficients of other variables.10 Also, excluding dummies for subject-
specific private tutoring (Table 4, columns 2 and 4) does not notably improve the predictive
power of the other-subject-tutoring dummy for test scores, suggesting that the impact of private
tutoring in China is mostly subject-specific.

We then test if private tutoring improves students' academic performance through
developing more cognitive skills (as opposed to equipping them with more subject-specific
knowledge or improving their test-taking skills). To this end, we estimate the impacts of private
tutoring on students' scores on a cognitive ability test (Table 1, panel B), which was designed by
the CEPS team and administered in all sampled schools. The content of the test is designed to
be not closely related to the specific subject knowledge taught in regular classes. And to help
ensure that students will not be distracted by the context of the test questions when taking the
test, the CEPS team designed test questions based on information and scenarios drawn from

TABLE 4 Impacts of subject-specific private tutoring on standardised test scores

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

Outcome variable Chinese scores (standardised) Maths scores (standardised)

Estimator DID DID

Subject-specific tutoring 0.090** (0.038) 0.059* (0.033)

Tutoring in other subjects 0.022 (0.027) 0.036 (0.026) 0.032 (0.031) 0.048 (0.031)

Baseline controls Yes Yes Yes Yes

R2 0.267 0.266 0.226 0.225

Number of observations 5,121 5,121 4,781 4,781

Number of schools 68 68 68 68

Note: The analysis is restricted to the ‘take-up’ group and students interviewed in the first (September) semesters.
Baseline control variables include the full set reported in Table 3. Robust standard errors in parentheses, adjusted
for within-school clustering.
Abbreviation: DID, difference in differences.
*p < 0.05, **p < 0.01.

10Detailed regression results not shown but available on request.
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everyday life. Put differently, the cognitive ability test mainly measures students' general logical
and analytical thinking skills, rather than subject-specific knowledge and test-taking skills. The
main results of this investigation, reported in Table 5, show that neither Chinese tutoring
(columns 1–3) nor maths tutoring (columns 4–6) leads to significant improvements in students'
general cognitive ability. This implies that private tutoring in China is likely to improve
students' academic performance either through the (subject-specific) knowledge-accumulation
effect or by improving their (subject-specific) test-taking skills—but unfortunately, the data lack
information to distinguish these two channels.

3.3 | Heterogenous effects

More insights into why private tutoring improves student learning in China may be obtained by
investigating how the effects of private tutoring vary across different subsamples. Table 6
repeats the DID analyses reported in columns 2 and 5 of Table 3, but this time separately by
gender groups (panels A–B), baseline academic performance (panels C–D), parental education
(panels E–H), and family wealth (panels I–J).

Three informative patterns emerge from the results reported in Table 6. First, there are
gender differences in the effects of private tutoring: compared to boys (panel B), girls (panel A)
are more likely to benefit from private tutoring. This may be due to gender differences in
learning habits, as girls are usually found to be more self-disciplined than boys (Duckworth &
Seligman, 2006). Second, private tutoring is more effective for low-performing students (panel
C) than for high-performing ones (panel D), which suggests that private tutoring in China
serves a remedial function for students who are left behind. Finally, students with relatively
more advantageous family backgrounds, for example those with better-educated parents (panels
F and H) and from wealthier families (panel J), are more likely to benefit from private tutoring.
Intuitively, better family conditions enable these students to seek more and better private

TABLE 5 Impacts of private tutoring on cognitive ability test scores

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

Outcome variables Cognitive ability test scores (standardised) Cognitive ability test scores (standardised)

Type of tutoring Chinese tutoring Maths tutoring

Estimator DID DID

Chinese/maths
tutoring

0.007
(0.041)

−0.015
(0.042)

0.031
(0.032)

0.015
(0.033)

Tutoring in other
subjects

0.053 (0.032) 0.050
(0.031)

0.041
(0.033)

0.045
(0.032)

Baseline controls Yes Yes Yes Yes Yes Yes

R2 0.122 0.123 0.123 0.125 0.126 0.126

Number of
observations

5,121 5,121 5,121 4,781 4,781 4,781

Number of
schools

68 68 68 68 68 68

Note: The analysis is restricted to the ‘take-up’ group and students interviewed in the first (September) semesters.
Robust standard errors in parentheses, adjusted for within-school clustering. Baseline controls include the full
set reported in Table 3.
Abbreviation: DID, difference in differences.
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tutoring services (Buchmann, Condron, & Roscigno, 2010), thereby enhancing the effectiveness
of private tutoring for these students. These findings suggest that the performance-improving
effect of private tutoring might be achieved through its interaction with students' background
characteristics.

TABLE 6 Heterogenous impacts of private tutoring

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

Test scores (standardised) Chinese Maths Chinese Maths

A. Girls B. Boys

Subject-specific tutoring 0.108** (0.048) 0.065* (0.039) 0.079 (0.058) 0.068 (0.049)

Baseline controls Yes Yes Yes Yes

N 2,471 2,261 2,650 2,520

R2 0.362 0.265 0.216 0.218

C. Subject score (baseline) < Median D. Subject score (baseline) ≥ Median

Subject-specific tutoring 0.152** (0.057) 0.095** (0.045) 0.059 (0.040) 0.040 (0.035)

Baseline controls Yes Yes Yes Yes

2,566 2,382 2,555 2,399

R2 0.214 0.211 0.234 0.233

E. Father's education < Median F. Father's education ≥ Median

Subject-specific tutoring 0.048 (0.056) 0.064 (0.047) 0.114*** (0.042) 0.079** (0.038)

Baseline controls Yes Yes Yes Yes

N 2,667 2,556 2,454 2,225

R2 0.233 0.190 0.324 0.282

G. Mother's education < Median H. Mother's education ≥ Median

Subject-specific tutoring 0.077 (0.060) 0.032 (0.038) 0.100** (0.040) 0.122** (0.051)

Baseline controls Yes Yes Yes Yes

N 2,635 2,525 2,486 2,256

R2 0.230 0.192 0.325 0.283

I. Family wealth: poor J. Family wealth: not poor

Subject-specific Tutoring 0.015 (0.090) 0.042 (0.076) 0.112*** (0.040) 0.080** (0.035)

Baseline controls Yes Yes Yes Yes

N 1,260 1,227 3,861 3,554

R2 0.214 0.196 0.296 0.249

Note: The analysis is restricted to the ‘take-up’ group and students interviewed in the first (September) semesters.
Robust standard errors in parentheses, adjusted for within-school clustering. All regressions include school fixed
effects and all control variables reported in Table 3.
*p < 0.05, **p < 0.01, ***p < 0.001.
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4 | DISCUSSION

Deficiencies in the education system, such as large class size and low public educational
spending, are often cited as the main reasons for the rapid expansion of private tutoring services
in developing countries. Private tutoring is also becoming increasingly popular among students
at regular schools (and their parents) in China, yet its effect and cost-effectiveness are being
hotly debated among researchers and policymakers. This study helps shed some light on this
issue. Exploiting the panel structure of a large-scale survey that covers 28 counties/districts of
China, this article applies a DID method (with propensity score matching in some analyses) to
estimate the causal effects of private tutoring on students' learning outcomes.

Our estimation yields three important findings. First, subject-specific tutoring has a statisti-
cally significant and positive effect on students' performance on Chinese and mathematics tests,
although these effects are at best modest in magnitude. Second, echoing findings of many
recent qualitative studies (Liu, 2018; Zhang, 2014; Zhang & Bray, 2016), our analyses suggest
that private tutoring improves students' academic performance mainly through enhancing their
test-taking skills or through helping them accumulate more subject-specific knowledge, rather
than through improving their general cognitive skills. This implies that to really serve the func-
tion of enhancing China's human capital formation, the private tutoring sector may need to be
transformed so that it not only helps students understand better materials covered in regular
classes, but also helps them develop more general cognitive skills. Finally, the effect of private
tutoring is heterogenous across subsamples with different characteristics: it is larger for girls,
low-performing students, and students with better-educated and wealthier parents. These heter-
ogenous effects add a layer of complexity to the issue of educational inequality—while the
remedial effect of private tutoring serves to reduce educational inequality, the fact that students
from more advantageous backgrounds benefit more from private tutoring tends to increase edu-
cational inequality. More research on the issue of educational inequality associated with private
tutoring is therefore needed to better inform policy.

In closing, a note on the limitations of this study is in order. First, due to data limitations,
we are unable to test the key identification assumption underlying the DID method, the so-
called ‘parallel trend’ assumption (i.e., the control and the treatment groups share a common
trend of the outcome variable in the absence of treatment). As a second-best alternative, we
included a large set of baseline covariates at various levels in estimation and resorted to propen-
sity score matching in some analyses to help strengthen this assumption. Reassuringly, the
robustness of estimation results across different estimators and specifications lend empirical
support to the validity of our findings.

Second, although we have explored a number of potential channels through which private
tutoring improves students' test scores, we are unable to pin down the exact ultimate channels
(i.e., through improving students' test-taking skills versus the accumulation in subject-specific
knowledge) due to the lack of direct information on these channels. Future studies that employ
more detailed data on these channels are expected to be fruitful. Yet, in any case, our analysis
suggests that private tutoring does not significantly improve students' general cognitive skills,
even if it does raise students' test scores, in China.

Finally, our analysis focuses on only 8th graders (who were 7th graders at the baseline) in
China. Yet the effects of private tutoring may well vary across grades—in particular, the effects
of test-oriented private tutoring may be much larger for 9th graders, who are preparing for the
high school entrance exam. Thus, future research involving students attending different grades
may be fruitful in depicting a fuller picture of the effectiveness of private tutoring in China.
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APPENDIX A

TABLE A1 Results of propensity scores estimation

(1) Chinese tutoring (2) Maths tutoring

Estimator Logit Logit

Age (months) −0.008 (0.009) −0.009 (0.007)

Boy (=1 if yes) 0.129 (0.112) −0.348*** (0.085)

Cognitive ability score (standardised) 0.139* (0.075) −0.048 (0.057)

Birth order −0.048 (0.137) −0.136 (0.106)

Number of siblings 0.081 (0.109) 0.077 (0.085)

Father's education (years) 0.030 (0.026) 0.029 (0.019)

Mother's education (years) 0.060** (0.025) 0.018 (0.018)

Household registration (=1 if rural) 0.067 (0.140) −0.183* (0.105)

Income level (dummies) Yes Yes

Class size −0.011 (0.024) 0.041** (0.020)

Subject teacher's education (years) −0.212* (0.123) −0.060 (0.081)

Subject teacher's teaching experience (years) −0.006 (0.011) 0.002 (0.008)

School fixed effects Yes Yes

Constant 1.188 (2.919) −1.758 (1.892)

N 4,821 4,663

Pseudo R2 0.094 0.137

Note: The covariates used to predict the propensity to receive the treatment (i.e., subject-specific tutoring) include
the personal, family, and class/school characteristics observed at the baseline (Table 1, panel B). Standard errors
in parentheses.
*p < 0.05, **p < 0.01, ***p < 0.001.
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FIGURE A1 Estimated propensity scores
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