July 2017

Can Reading Programs Improve Reading Skills and Academic
Performance in Rural China?
Qiufeng Gao, Di Mo, Yaojiang Shi, Huan Wang, Kaleigh Kenny, & Scott Rozelle
Abstract
In this paper, we attempt to evaluate the effectiveness of reading programs at improving the
reading skills and academic achievement of primary school students in rural China. Using survey
data on 4,108 students, we find that students exhibited low levels of reading achievement,
independent reading quantity, and reading confidence in the absence of any treatment. However,
our results also suggest that properly designed treatments may improve the reading and academic
outcomes of students. Specifically, we found that increased access to independent reading
materials coupled with effective teacher training led to significant improvements in student
reading skills, math test scores, and Chinese test scores. We believe that these improvements are
due to changes in reading instruction and the attitudes of teachers toward reading. These findings
indicate that encouraging higher reading quantity and providing high-quality reading instruction
are important components for programs that seek to improve student outcomes in developing
country settings.
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Introduction
The development of adequate reading skills at an early age can have an enormous
influence on the academic achievement of students throughout the course of their educational
careers (National Reading Panel, 2000; Slavin et al., 2009). However, the reverse is also true.
Students may fall behind in school and encounter poor employment and social outcomes later in
life if they are unable to develop their reading skills early in their years of schooling (Good,
Simmons, & Kame'enui; 2001; Slavin et al., 2009; Whitehurst & Lonigan, 2001). For this reason,
it is commonly believed that reading challenges should be addressed early to decrease the
likelihood that developmental delays will impact students over the long-term.
Previous research has found that reading skill development is related to both the quantity
of reading (volume of books) and the quality of reading instruction provided to students
(Cunningham & Stanovich, 2001; Kassow, 2006; Topping & Sanders, 2000). Specifically,
research shows that increased reading volume combined with effective reading instruction can
lead to reading skill improvements (Topping, Samuels, & Paul, 2007). Elley (1988) also found
that providing reading instruction and access to more books can improve student reading skills in
developing countries. Without an adequate focus on improving the ability of students to read
with higher levels of comprehension, increased time reading may only be able to moderately
improve the reading skills of students.
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In acknowledgement of the importance of reading, many developed countries have
established programs to encourage reading and promote the reading skill development of young
students (Adler & Fischer, 2001; Slavin et al., 2008; Lonigan & Shanahan, 2009; Slavin et al.,
2009). These programs vary in content and design. Some programs focus on improving the
quality of reading instruction provided by teachers and parents; others attempt to increase the
quantity of reading materials available to children (Lonigan & Shanahan, 2009).
Research has provided evidence on the effectiveness of reading programs that have been
designed and implemented in developing countries (Friedlander & Goldenberg, 2016; Abeberese,
Kumler, and Linden, 2014). Much like the programs implemented in developed countries, most
of these programs focus on either increasing reading frequency, improving reading instruction, or
both. For example, Friedlander and Goldenberg (2016) determined that when reading programs
both provided books and delivered effective reading instruction, there was a positive impact on
the reading achievement of students in Rwanda. Abeberese, Kumler, and Linden (2014) found
similar results in the Philippines when students were provided with appropriate reading materials
combined with instruction from well-trained teachers. These findings are important for
developing countries because evidence suggests that poor children are particularly prone to
developmental delays arising from reading challenges (Roskos et al., 2009). If reading programs
can reverse the vicious cycle brought on by early reading difficulties, they may, in turn, offer a
mechanism through which countries can support future educational development.
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Although these reading programs—and their measured impacts on reading ability—are
noteworthy, there is an absence of empirical evidence on the ability of such programs to improve
other educational outcomes (e.g., test scores or grades in other academic subjects). The results
from the few existing randomized evaluations of reading programs have found different impacts
of reading programs on the academic outcomes of students, as some studies have found positive
impacts while others have found no impact. For example, Lucas et al. (2014) found that training
teachers on how to teach reading, as well as providing teaching materials, significantly improved
student language test scores (in this case, writing and oral literacy test scores) in Ugandan
primary schools. Abeberese, Kumler, and Linden (2014), however, found that a program
providing age-appropriate reading materials and teacher training to students in the Philippines
did not significantly improve the math or social studies test scores of students. Borkum, He, and
Linden (2012) also found that supplying better reading resources, providing a librarian, and
conducting reading activities in Indian schools did not have any significant impacts on the math
and science test scores of students. Due to the mixed results of these evaluations, additional
empirical research is needed to determine whether reading programs are effective at improving
student learning in academic subjects.
Increased focus on reading may be particularly valuable in China, where severe
educational inequality between urban and rural areas threatens the nation’s continued economic
growth and social cohesion (Wang et al., 2013; Zhang et al., 2013). It is possible that placing an
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emphasis on reading in rural schools could help narrow this educational gap, as it seems to have
done in certain developed contexts (Kim, 2006; Kim & Quinn, 2013). However, advancing a
new reading agenda may not be easy, since, in many traditional settings, independent reading is
often thought to be detrimental to student performance core curriculum classes (either because
reading distracts students or it takes time away from studying for other subjects).
Fortunately, at least at higher levels, China’s government appears to have recognized the
developmental potential of improved literacy when it announced a new, national focus on
reading in its 2014 annual work report (People.cn, 2015). As part of this effort, the government
launched a nationwide reading initiative to encourage people of all ages and professions to read
in 2015. Following this recent initiative, several provincial and city governments, as well as
non-government organizations, have established programs to encourage reading across the
country, particularly in rural areas (GMW.cn, 2015).
However, little is known about the reading achievement, reading behaviors, and attitudes
of Chinese students—or that of their parents and teachers—toward reading, particularly in rural
areas of the country. There are virtually no published papers in the English literature on the issue.
In the few papers in the Chinese literature that do exist, educators typically present case studies
that primarily describe practices observed in a particular classroom or small set of classrooms
(Sun & Xu, 2003; Wang, Sun & Wang, 2013). Without further information on the reading
practices of Chinese students and evidence on the success of programs at encouraging
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reading/improving educational outcomes, it will be difficult for China’s government to develop
more effective policies to support reading skill development.
The overall goal of this paper is to better understand the reading practices and to evaluate
the effectiveness of reading programs at improving the reading skills and academic achievement
of primary school students in rural China. To meet this goal, we have three specific objectives.
First, we document the current levels of reading achievement, the reading behaviors, and the
attitudes toward reading of primary school students in rural China. Second, we evaluate three
different reading program treatments to see if certain treatments (i.e., different components of a
reading program) are associated with higher levels of reading skills or higher levels of math
and/or Chinese language achievement. Finally, we seek to identify the mechanisms through
which an effective reading treatment may lead to improve educational outcomes.
The rest of the paper is organized as follows. In the next section, we describe our
sampling procedure, reading program treatments, data collection, and analytical approach. Our
results are discussed in section three. We conclude in section four.

Experimental Design and Data Collection
Sampling
In this paper, we evaluate three alternative reading programs that were implemented in
rural Guizhou province beginning in 2012. Guizhou is located in southwest China and has a
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population of about 35 million people, meaning that the province is home to 2.6 percent of the
total population of China (Statistics Bureau of Guizhou Province, 2015). Although the per capita
GDP of Guizhou (12,371 RMB per person) was less than the national average in 2014 (20,167
RMB per person), it was only slightly lower than that of other western provinces in China
(13,919 RMB per person – National Bureau of Statistics of China, 2015). Additionally, the GDP
growth rate was 10.8% in 2014, which was higher than the national GDP growth rate of 7.4% in
the same year (Statistics Bureau of Guizhou Province, 2015; National Bureau of Statistics of
China, 2015). In addition, the unemployment rate of Guizhou (3.3%) was slightly lower than the
national average in 2014 (4.1% —National Bureau of Statistics of China, 2015).
Although our study only sampled in one prefecture in Guizhou, we find that this area is
comparable to other areas of the country in terms of several key socioeconomic indicators. The
average net per capita income in 2014 in our rural study area was 9,788 RMB, which was
higher than the average of 8,295 RMB for all rural areas in western China and only slightly
lower than the average of 10,489 RMB for all rural areas in China (Statistics Bureau of Guizhou
Province, 2015; National Bureau of Statistics of China, 2015). Also, the net enrollment ratio of
school-age children in primary schools was 99.9% in our sample area in 2014, which was similar
the national average of 99.8% for all of China (Statistics Bureau of Guizhou Province, 2015;
National Bureau of Statistics of China, 2015). Taken together, these statistics suggest that our
sample site is generally representative of rural areas in China.
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The sampling protocol consisted of two steps (Figure 1). To choose sample schools, we
first visited the county where the reading program treatments were implemented. From the
county education bureau, we obtained a list of schools that had at least one of the reading
programs that we were evaluating (see below). In total, there were 73 schools in 15 townships in
our treatment school sampling frame. Next, assuming neighboring counties have similar
economic, cultural, and geographical characteristics, we obtained lists of schools from two
neighboring counties where no school had implemented any reading program treatments. The list
of the schools in these two counties became the sampling frame for the control schools in our
study. As can be seen in Appendix Table 2, our treatment and control schools are statistically
similar on all observable characteristics.
After identifying our treatment and control sampling frames, we then selected our sample
schools. First, we randomly selected one treatment school from each of the 15 sample townships.
In each treatment school, we conducted surveys with students from grade 3 to grade 6. In general,
there was typically only one or two classes in each grade. If a school had more than two classes
in a grade, we then randomly selected two classes from that grade for inclusion in our sample. In
total, 2,533 students in 79 classes from 15 schools were included in our treatment group. After
we selected the treatment schools, we paired them with 15 control schools from our sampling
frame. The selection was carried out by matching treatment and control schools on the set of
characteristics listed in Appendix Table 2. In each control schools, we conducted surveying with

7

students in grade 3 through grade 6 in the same manner as in our treatment schools. In total,
1,575 students in 49 classes were included in our control group. Appendix Table 3 shows that
students from the treatment and control schools are balanced on the set of observable
characteristics collected from our survey.
The Reading program treatments
In our study, we evaluated three alternative reading programs (Figure 1). The selection
into the different groups was done in a way that mimicked random assignment. Because of this,
the three different treatment school and the control school students are balanced based on
observable characteristics (Table 2). The first program provided book corners with
extracurricular books to all classrooms in participating elementary schools, and we refer to this
as our book corner only treatment. Each book corner had two shelves and was stocked with 70
extracurricular books. The books varied in content based on the age and reading levels of
students. The program provided books that were chosen to be interesting to students and that
covered content beyond what was taught in school, such as literature, picture, and natural science
books. In total, 573 students from 27 classes received this type of intervention.
The second program combined the same type of classroom book corner with teacher
training provided by the local education bureau (and, we refer to this treatment as book corner +
education bureau training). This training provided by the education bureau focused primarily on
how to instruct Chinese language classes in the manner that mandated by the national curriculum.

8

Specifically, this type of training focused on topics such as reading with a rhythmic pace,
analyzing key passages, vocabulary development, and summarizing conclusions. In other words,
this type of training focused on teaching specific reading skills in isolation, rather than focusing
on the overall practice of reading. In total, 43 teachers from 43 classes participated in the
education bureau trainings, and 1,605 students that were included in the book corner + education
bureau training treatment group.
The third program also provided classroom book corners and teacher training, except
these trainings were provided by an NGO instead of by the local educational bureau (and,
therefore, we refer to this treatment as book corner + NGO training). Unlike the book corner +
education bureau training treatment, the training provided by the NGO focused on instructing
students on how to read independently. That is, reading books beyond those used in core
curriculum classes. The training informed teachers on how independent reading promotes
reading skill development and provided methods to encourage positive reading behaviors among
students. Specifically, the NGO provided information on what kinds of books children should
read at different educational stages and what sorts of reading activities teachers could organize in
their classes to promote independent reading. A total of 9 teachers participated in the NGO
trainings and 355 students from 9 classes were included in the book corner + NGO training
treatment group.
Data Collection
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In April 2015, we conducted a three-block survey of students and teachers in all sampled
treatment and control schools. In the first block of the survey, we asked a series of questions
about student reading habits/attitudes, access to books, and in-school reading
instruction/encouragement. Specifically, we asked whether the student spends more than 30
minutes or more than 60 minutes reading independently per day; whether the student believes
reading has a positive effect on his/her math or Chinese performance; whether his/her school has
a library; whether the student borrows books from the school library every week; whether the
student is able to borrow interesting books from the school library; whether there are
independent reading books in his/her household; whether the his/her parents buy books for
him/her; whether the student receives reading instruction in school; and whether teachers
encourage him/her to borrow books every week. We also asked a series of questions designed to
evaluate the reading confidence and enjoyment of students, which were based off questions
asked in the Progress in International Reading Literacy Study (PIRLS) assessment.
In the first block of the survey, we also collected data on student and family background
characteristics. These questions gathered data on each student’s gender, age, parental migration
status (whether his/her father/mother primarily lives at home), parental education (whether
his/her father/mother graduated from primary school), and the quantity of books in the child’s
home (whether there are more than 10 books in the child’s home; whether there are more than 10
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children’s books in the child’s home). The information gathered from these questions are used as
control variables in our analysis.
The second block of the survey was a 30-minute standardized test that evaluated reading
skills and a 30-minute test in math or Chinese language. The standardized reading test questions
were adapted from the Progress in International Reading Literacy Study (PIRLS) test, an
international test of reading comprehension that is widely used throughout the world (Caygill &
Chamberlain, 2004; Cheung et al., 2009; Mullis, Martin, & Gonzalez, 2004; Tunmer et al., 2013).
The test questions were carefully translated according to the PIRLS translation guidelines and
reviewed by a panel of experts and local teachers with knowledge on China’s education system.
The translated reading tests then went through several rounds of pilot testing in Chinese schools.
The results were reviewed independently by a group of test assessment experts and revised to
ensure they were of the highest quality and appropriate for the grade levels of students.
The tests in math and Chinese language were carefully designed with assistance from
educators in the local education bureau to ensure compliance with the national curriculum. We
pre-tested the exam multiple times to ensure its relevance and that time limits were appropriate.
When we administered the exam in the sample schools, it was timed carefully and closely
proctored by trained enumerators. In our study, all the students took the reading test. Additionally,
half of our sample classrooms were randomly chosen to take a standardized math test, while the
other half took a standardized Chinese language test. In other words, half of the sampled students

11

took reading and Chinese language tests, while the other half took reading and math tests. For
analysis, we first calculated the percentage of students whose reading test scores were above the
half of possible total score, which we consider to be a passing score for our analysis. Then, we
normalized all test scores according to the distribution of scores in each grade.
The third and final block of the survey collected information on the characteristics of
teachers and schools in our sample. In this part of the survey, we asked Chinese teachers about
their attitudes towards reading (whether Chinese teachers believe reading has a positive effect on
the math performance of students, whether Chinese teachers believe reading has a negative effect
on the math performance of students). In addition, the survey also collected information on
teacher and school characteristics that are included as control variables in our analysis. We asked
Chinese teachers about their gender and education (specifically, whether they graduated from
college). We also gathered data on the size of their school from the school principal (specifically,
area in square meters).
Empirical Strategy
To identify which reading treatments are more effective at improving student outcomes,
we first use an OLS model. This model is capable of partially controlling for selection bias and
potential endogeneity by including a large set of observable covariates. We use equation 1 to
estimate the impact of the three alternative reading program treatments separately. The model
used is as follows:
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where the dependent variable yijc indicates the standardized test score of student i in school j and
class c; Pc is a vector of three treatment dummy variables that represent three alternative reading
program treatments: book corner only classes; book corner + education bureau training classes;
and book corner + NGO training classes. In other words, the treatment variable for book corner
only is a dummy variable that takes on the value of 1 if the class only received a book corner and
no form of teacher training, and takes on the value of 0 otherwise. The term Xijc is a vector of
covariates that is included to capture the effect of different student, parent, teacher, and school
characteristics on the dependent variable, which are shown in Table 1. In all regressions, we
accounted for the clustered nature of our sample by constructing Huber-White standard errors
corrected for class-level clustering.
In our robustness check specification, we also include a school dummy variable to control
for school-level fixed effects that may be correlated with the treatment variable and affect the
dependent variable. Because there are certain schools where two of our reading program
treatments were implemented (that is, the book corner + NGO training and book corner +
education bureau training treatments), by controlling for school fixed effects we are able to
identify the program impacts of these two reading treatments separate from any confounding
unobservable school characteristics. The school-level fixed effects, Pc is equal to 1 if a class
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receives the book corner + NGO training treatment, and is equal to 0 if a class receives the book
corner + education bureau training treatment.
Another way to correct for many relevant covariates is Propensity Score Matching (PSM).
The propensity score (i.e., the conditional probability of receiving treatment) is calculated by
estimating a logit model with student, parent, teacher, and school characteristics as the
independent variables (Table 1). In our study, the PSM method we employ is Nearest Neighbor
Matching with replacement to ensure that each treatment unit is matched to the comparison unit
with the propensity score closest to its own. This method is implemented with common support,
a logit model for calculating the propensity score, and bootstrapped standard errors. Also, this
method offers a way to assess the robustness of the estimates from the OLS regressions.

Results
Descriptive Statistics and Balance Test
Summary statistics for our sample are presented in Table 1. From this table, we can see
that our sample is almost evenly split between male and female students (51% and 49% of the
sample, respectively—Row 1). We also found that 42% of the fathers and 51% of the mothers of
sample children primarily live at home (Rows 3 & 4). A higher proportion of fathers graduated
from primary school (45%) than mothers (27%—Rows 5 & 6). Also, in our sample of teachers,
51% are female (Row 9) and 39% have a college degree (Row 10).
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We also examined whether our treatment and control groups are balanced on these
observable characteristics. As can be seen from Table 2, the treatment and control groups show
no statistically significant differences in student and family characteristics (Column 8, Row 1-8).
Student also do not differ across treatment and control groups in terms of teacher and school
characteristics (Column 8, Row 9-10), except for school size (P=0.064, Column 8, Row 11).
From these results, we believe our matching strategy was able to produce a good counterfactual
(control group) against which we can assess the effectiveness of our treatments.
Reading achievement, behavior, and attitudes of students in rural China
To better understand the state of the reading achievement, reading behavior, and attitudes
toward reading of students in rural China, we examined the case of the 1,575 students in our
control schools that did not participate in any reading treatments. We do this to evaluate the state
of reading in rural China absent of any intervention. The results are presented in Figures 2 and 3.
According to our data, rural Chinese students in our sample exhibit low levels of reading
achievement. Only 39.1% of sample control students (615 out of 1575 students) scored above
50% on the reading exam (Figure 2). In other words, more than 60% of the students in the
control schools displayed extremely low levels of reading. These findings are similar to those
found by Mo et al. (2017), who evaluated the reading achievement of a representative sample of
rural Chinese students (including, but not limited to, those in the Guizhou data) against
international data supplied by the Progress in International Reading Literacy Study (PIRLS).

15

According to the findings of Mo et al (2017), the reading achievement of mainland Chinese
students is than that of students from any country or region that participated in PIRLS.
The results also show that rural students spend little time reading, lack confidence in
reading, and hold negative attitudes toward reading (Figure 2). Among our control sample, only
11.6% of students read for more than 60 minutes per day and only 29.0% read for more than 30
minutes per day. Given the little time that sample students spend reading, it is not surprising that
none of the students in our control sample (not one) reported that they enjoyed reading. While
we do not know if it is due to small amount of time spent reading or to negative attitudes toward
reading, findings from the survey suggest that few of the sampled students are confident in their
reading skills. Specifically, only 4.4% of respondents indicated that they are confident in their
reading ability.
One potential reason students may not be interested in reading is competitive nature of
China’s school system and the focus that is placed on performance in math, Chinese language,
and other subjects that tested on standardized examinations. According to our data, only 23.4%
of students believe that independent reading has a positive effect on their math performance.
Similarly, only 38.2% of students believe that improved reading skills would benefit their
Chinese language performance (Figure 2). This lack of understanding that reading skills are tied
to academic performance in other subjects stands in contrast to international research.
Specifically, it has been found that improved reading skills offer a wide-range of benefits to the
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achievement of students in a variety of academic subjects (Rutherford-Becker & Vanderwood,
2009; Thurber, Shinn, & Smolkowski, 2002).
There are several factors that may contribute to the low levels of reading achievement,
time spent reading, and reading confidence among students in our control sample. First, even in
cases where schools have libraries, students lack adequate access to independent reading books.
Considering that the government in China has supported investments in school libraries since
2003 (Ministry of Education of the People’s Republic of China, 2003), it is not surprising that
the vast majority of schools in our sample have libraries (97.7%—Figure 3, Panel A). However,
from interviews conducted during our survey, it became clear that many school libraries were
often locked, making it difficult or impossible for students to access the books inside. This lack
of access to school libraries is supported by our finding that only 38.0% of students reported that
they could borrow any book from their school library on a weekly basis within the last semester.
Even if some school libraries in our sample were accessible, 75.7% of sample students expressed
that they are unable to find interesting books in their school library. Without adequate access to
books that are appropriate for the reading levels and match the interests of students, it is
understandable that students invest little time in reading, hold negative attitudes toward reading,
and have underdeveloped reading skills.
Even if books are unavailable in school, if students can access reading materials at home
they may be more likely to invest time in reading, and subsequently improve their reading skills
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and confidence. Unfortunately, this is not the case. Our data demonstrate students in our control
schools also have inadequate access to books at home. For example, 69.0% of students in our
control sample did not have any (i.e., zero) independent reading books in their homes.
Additionally, over half (58.2%) of the sample students report that their parents have never
bought any books for them (Figure 3, Panel B). These findings are consistent with those
presented in Lin (2007) and Liu (2015), which found that rural households lacked independent
reading materials. According to these studies, this is because many rural parents and caregivers
also hold negative attitudes toward reading with the understanding that reading will take away
time from studying.
Even if students had access to books, it is not clear that they would be able to use them
effectively. In part, this is because many teachers are not supportive of student independent
reading (Figure 3, Panel C). Only 10.7% of students reported to have received reading
instruction during the last semester. Also, 64.4% of sample students reported that their teachers
had not encouraged them to borrow independent reading books on a weekly basis during the last
semester (Figure 3, Panel C). In our data set, 35.6% of sample teachers indicated that they do not
believe independent reading would have a positive effect on student learning. There were even a
number of teachers (6.7% of the sample) that believed independent reading would have a
negative effect on the academic performance of students (Figure 3, Panel C). These findings are
consistent with previous studies that found rural Chinese students do not receive sufficient
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reading instruction in school and that many rural teachers do not recognize the importance of
reading (Wang, 2012; Zhang, 2004).
Impacts of three alternative reading program treatments
In this subsection, we seek evaluate whether any of the three reading program treatments
are effective at improving student reading skills, and whether certain treatments are more
effective than others. We find that students in classes that received the book corner only
treatment did not improve their reading skills relative to students in the control group (Table 3,
Column 1, Row 1). Likewise, the reading skills of students in classes that received the book
corner + education bureau training treatment appeared to improve relative that those of students
in the control group, however this difference is insignificant (Table 3, Column 1, Row 2).
However, we find that the reading skills of students improved when their classes received
the book corner + NGO training treatment. As can be seen from Table 3, classes that received
the book corner + NGO training intervention experienced an average improvement of 0.61 SD
in standardized reading scores compared to students in the control group (significant at the 1%
level—Column 1, Row 3). Although we cannot say for certain why we found statistically
significant results for only the book corner + NGO training treatment and not the others, it is
likely that some element (or elements) unique to the NGO teacher training drive these
differential results. Unlike the government’s training program, the NGO program trained
teachers about the importance of independent reading and methods to promote independent
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reading, such as providing graded reading materials and organizing classroom reading activities.
In contrast, the other interventions offered no training or training that only focused on teaching
specific reading skills that are regularly tested on standardized Chinese language exams.
Table 3 also displays that these results are robust to the choice of analytical approach.
Specifically, when we control for school fixed effects and compare outcomes between just the
book corner + education bureau training and book corner + NGO training treatment groups, we
find that the standardized reading test scores of students in book corner + NGO training group
are nearly 0.43 SD higher than those of the book corner + education bureau training group
(significant at the 1% level—Column 2, Row 3). The result is close to the estimated difference of
0.52 SD (significant at the 1% level) when school fixed effects are not used (Column 1, Rows 2
& 3). In other words, the consistency of our results provides evidence that the main OLS
regression results are robust to alternative specifications.
The effects of the different reading treatments on the academic achievement of students
are also reported in Table 3. The results find that the book corner only and the book corner +
education bureau training interventions have no significant impacts on the standardized
mathematics test scores of students (Column 3, Rows 1 & 2). However, it is important to note
here that, while there is no positive effect, there also is no negative impact. In other words,
reading in our sample did not hurt the math scores of students.
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Although we find no significant results for the other two interventions, our results clearly
demonstrate that the standardized math test scores of students in classes that received the book
corner + NGO training intervention were 0.35 SD higher than those of control group students
(significant at 1% level—Column 3, Row 3). Our results remain consistent when we control for
school fixed effects and compare only students in the book corner + education bureau training
and the book corner + NGO training groups. When no school fixed effects were used, the
difference between these two treatment groups is 0.37 SD (significant at the 1% level—Column
3, Rows 2 & 3), which is close to the estimate of 0.34 SD in the model with school fixed effects
(significant at the 1% level—Column 4, Row 3).
Our results also find a significant, positive relationship between receiving the book
corner + NGO training intervention and Chinese language achievement (Table 3). Specifically,
the standardized Chinese language test scores of students in classes receiving the book corner +
NGO training intervention were 0.29 SD higher than those of control students (significant at the
5% level—Column 5, Row 3). When controlling for school-level fixed effects, students in the
book corner + NGO training group improved their standardized Chinese test scores by 0.57 SD
compared to students in the book corner + education bureau training group (significant at the
1% level—Column 6, Row 3).
We also find that the results from the OLS and fixed effects analyses are robust to our
choice of analytical tool given the results found using PSM analysis (Table 4). Using the PSM
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analysis, we find that implementing a classroom book corner in conjunction with teacher training
provided by the NGO had positive and significant impacts on student outcomes. Specifically,
students in classrooms that received the book corner + NGO training treatment improved their
standardized reading scores by 0.62 SD, on average (significant at the 1% level—Column 1,
Row 3). Our results also find that, on average, standardized math test scores increased by 0.35
SD among students in this treatment group compared to the control group (significant at the 1%
level –Column 2, Row 3). In addition, there is an estimated coefficient of 0.37 SD on the
standardized Chinese scores of children (significant at the 10% level – Column 3, Row 3). As in
the OLS analysis above, we also find no impact on classrooms receiving the book corner only or
the book corner + education bureau training treatment.
The implications of these findings are important. When the appropriate treatment is
implemented in the proper manner, our results clearly show that not only do the reading skills of
students improve, but so do their math and Chinese language scores. These results stand in
contrast to the opinions of many rural educators and may be one of the reasons reading is not
taught, libraries are not used, and, subsequently, academic outcomes are so poor. The results
support the findings that programs providing reading instruction have positive and significant
effects on the reading skills and academic achievement of students (Brynes, 2000; Friedlander &
Goldenberg, 2016; Topping, Samuels, & Paul, 2007; Manning & Manning, 1984). For example,

22

Lucas et al. (2014) who found that a reading program providing teacher training and instructional
materials improved student academic achievement in written and oral literacy in Uganda.
Although the pathways through which improvements in reading skills lead to
improvements in Chinese language performance are relatively intuitive, it is less clear how
reading leads to improvements in math performance. Because better reading skills allow students
to develop their vocabulary and reading comprehension skills, it follows that these programs also
improve the Chinese language outcomes of students. However, there is much less evidence on
the relationship between reading skill level and math achievement; the existing evidence shows
that reading skills may support math skill development (Rutherford-Becker & Vanderwood,
2009; Thurber, Shinn, & Smolkowski, 2002; Jordan, Hanich, & Kaplan, 2003). These studies
suggest that there is a link between better reading comprehension and critical thinking skills. It
may also be as simple as better reading skills allow students to read and understand “word
problems” better.
The mechanisms of the effect of the reading treatment
In this section, we seek to understand the mechanisms through which the types of teacher
training resulted in differences in program impacts on reading skills and academic performance.
Specifically, we want to explore why the book corner + NGO training program benefited
educational outcomes while the book corner + education bureau training program did not. To do

23

so, we examined student reading behavior and the reading instruction practices of teachers to
determine why the two types of training led to different results for student outcomes.
The results show that, although there are improvements in student reading behavior in
both the book corner + education bureau training and book corner + NGO training groups, the
positive impacts on the reading skills and academic performance of students in classes that
received the book corner + NGO training intervention likely arose from changes in how teachers
provided reading instruction and the attitudes of teachers toward reading. As seen in Table 5,
relative to the control group, students in both treatment groups were more likely to read at least
30 minutes per day (Column 1, Rows 1 & 2), were more likely to borrow books from school
(Column 2, Rows 1 & 2). Additionally, teachers were more likely to encourage students to
borrow books (Column 3, Rows 1 & 2). However, these improvements are not significantly
different between the book corner + education bureau training and the book corner + NGO
training groups (Columns 1-3, Row 10).
From the information we gathered, we believe the biggest difference between the impacts
of the education bureau and NGO trainings is that NGO training prompted more teachers to
provide in-class reading instruction as well as induced more positive attitudes toward reading
among sample teachers. When compared to students in the control group, students in classes that
received NGO training were 0.36 SD more likely to receive reading instruction, and this
coefficient is significant at the 1% level (Table 5, Column 4, Row 2). However, we find that
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students in the book corner + education bureau training intervention were only 0.1 SD more
likely than the control group to receive instruction, and this value is insignificant (Column 4,
Row 1). This coefficient difference between the book corner + education bureau training and
the book corner + NGO training interventions is significant at 5% level (Column 4, Row 10). In
addition, we found that the proportion of Chinese teachers in classes receiving the book corner +
NGO training intervention who believe reading has a positive impact on the math performance
of students was 0.36 SD higher than that of teachers in our control group sample (significant at
the 1% level—Column 5, Row 2). In contrast, this value was only 0.12 SD higher than that of
control group teachers and insignificant for teachers receiving the book corner + education
bureau training intervention. Therefore, we find that the ability to change the attitudes of
teachers toward reading are likely different between the book corner + education bureau
training and book corner + NGO training interventions (significant at 5% level—Column 5,
Row 10).
These findings suggest that reading instruction and teacher attitudes play an important
role in improving student reading skills and academic performance. Reading instruction can
directly affect the reading skills of students by improving their reading comprehension levels
(Foorman et al., 1998; National Research Council; 1998). With improved comprehension levels,
students may be able to read more efficiently and build on their reading skills more effectively.
The belief of teachers about the importance of reading also has a large impact on student reading
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behavior (Richardson, 1996; van Uden, Ritzen, & Pieters, 2014). If teachers support independent
reading and incorporate this attitude into their teaching, students become more engaged readers,
according to our data. Instead of skimming books and mainly looking at the pictures, they learn
to read carefully and learn more efficiently due to increased independent reading volume (Elly,
1998; Foorman et al., 1998; Wigfield & Guthrie, 2000). For these reasons, we believe it is the
ability of the book corner + NGO training intervention to change the attitudes and instruction
practices of teachers that led to better student outcomes.

Conclusion
In this paper, we attempt to understand whether reading program treatments that
encourage independent reading can improve the reading skills and academic achievement of
primary school students in rural China. Our results suggest that, although rural children in our
sample had poor reading outcomes at the time of the baseline survey, reading treatments may
offer the potential to improve the reading skills and academic achievement of students in rural
China. Specifically, we found that increased student access to independent reading materials
coupled with effective teacher training led to significant increases in student reading skills,
standardized math test scores and standardized Chinese test scores.
The results of our study highlight the importance of program design to achieve the goals
of reading treatments. Although we found that student outcomes in classrooms that received a
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book corner and NGO teacher training improved significantly, no such effects were found in
classrooms that implemented only the book corner or implemented the book corner and received
teacher training from the local education bureau. These results suggest that training teachers
about the importance of independent reading and methods to promote independent reading
among students is more effective at improving student reading skills than instruction focusing on
skills regularly tested on Chinese language exams. The results also lead us to believe that
trainings on independent reading led to changes in reading instruction and teacher attitudes
towards reading. It is likely that reading instruction directly improved student comprehension
levels, but changes in the attitudes toward reading of teachers improved student outcomes
indirectly. For instance, the positive attitudes of teachers towards reading may have helped
students become more engaged and careful readers. As a consequence, the amount of time
students spends reading on their own may have increased and allowed students to develop their
reading skills more effectively. Taken together, these results support the idea that it is not only
reading quantity (reading volume) that is important for improving reading skills, but the quality
of reading instruction is also intrinsic to building effective reading programs in developing
countries (Elley 1988; Friedlander & Goldenberg, 2016).
In terms of future policy, our paper has several implications. First, our research has
revealed that reading achievement levels are low and access to independent reading resources are
deficient in rural Chinese schools. For this reason, decision makers in China’s education system
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must carefully consider how to improve reading skills in rural China. Second, improving reading
skills may require more than just adequate access to books. Providing effective teacher training
on independent reading appears to be an important input to improving the reading skill levels of
rural students. For this reason, we suggest that the Chinese government develop teacher trainings
on both the importance of reading and methods of reading instruction that can improve reading
skills and boost student interest in reading. We believe that when the reading skills of students
improve, improvements in academic achievement in other subject areas will follow.
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Treatment group: The county where reading

Control group: neighboring counties where

treatment programs have been implemented

no reading treatments were implemented

Sampling frame: Get a list of treatment schools from

Sampling frame: Get lists of control schools

the education bureau

from the two local education bureaus

Randomly select 15 treatment schools from the 15

Select 15 control schools by pairing with treatment schools

townships in the sampling frame

based on teacher and school characteristics

Classes in treatment schools are divided into three treatment groups
based on the interventions they received (2,533 students)

Control group (1,575 students)

book corner only group

book corner + education bureau

book corner + NGO training

(573 students)

training group (1,605 students)

group (355 students)

Figure 1: Sample selection procedure
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Figure 2: Student reading achievement, reading behavior, and attitudes toward reading in rural
primary schools in Guizhou Province, 2015
Source: Authors’ own data.
Note: These are data from our control group sample.
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Panel C: Attitudes and behaviors toward reading of teachers
Figure 3: Attitudes/behaviors toward reading and access to reading resouces among students and
teachers in rural primary schools in Guizhou Province, 2015
Source: Authors’ own data
Note: These are data from our control group sample.
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Table 1: Average characteristics of sample students (Guizhou Province, China 2015)
Mean

Std.
Dev.

1. Gender (1=female)

0.49

0.50

2. Age (1=elder than mean)

0.50

0.50

3. Mother primarily lives at home (1=yes)

0.51

0.51

4. Father primarily lives at home (1=yes)

0.42

0.49

5. Mother graduated from primary school (1=yes)

0.27

0.45

6. Father graduated from primary school (1=yes)

0.45

0.50

7. Number of books in household (1=more than 10 books)

0.40

0.49

8. Number of children’s books in household (1=more than 10 books)

0.28

0.45

9. Gender of Chinese teacher (1=female)

0.51

0.50

10. Chinese teacher graduated from college (1=yes)

0.39

0.49

0.43

0.50

Variables
Student and Family Characteristics (n=4108)

Teacher characteristic (n=128)

School characteristics (n=30)
11. School size (1=larger than mean)
Source: Authors’ own data
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Table 2 Covariate balance test among the three treatment groups and the control groupa

Variables

“Book corner

“Book corner

Control

“Book corner

+ Edu bureau

+ NGO

Difference:

Difference:

Difference:

Group

only” Group

training”

training”

(2) – (1)

(3) – (1)

(4) – (1)

Group

Group

P-value

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

Coef (Se)

Coef (Se)

Coef (Se)

of F-testb

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

1. Gender (1=female)

0.49 (0.50)

0.47 (0.50)

0.49 (0.50)

0.48 (0.50)

-0.01 (0.01)

-0.00 (0.01)

-0.01 (0.04)

0.648

2. Age (1=older than mean)

0.47 (0.50)

0.40 (0.49)

0.55 (0.50)

0.60 (0.49)

-0.02 (0.04)

0.04 (0.05)

0.13 (0.18)

0.452

3. Mother primarily lives at home (1=yes)

0.51 (0.50)

0.46 (0.50)

0.53 (0.50)

0.53 (0.50)

-0.02 (0.01)

0.01 (0.02)

0.02 (0.07)

0.206

4. Father primarily lives at home (1=yes)

0.40 (0.49)

0.44 (0.50)

0.44 (0.50)

0.43 (0.50)

0.01 (0.01)

0.02 (0.02)

0.03 (0.04)

0.515

5. Mother graduated from primary school (1=yes)

0.26 (0.44)

0.25 (0.44)

0.28 (0.45)

0.31 (0.46)

-0.00 (0.01)

0.01 (0.01)

0.05 (0.06)

0.804

6. Father graduated from primary school (1=yes)

0.47 (0.50)

0.38 (0.49)

0.46 (0.50)

0.51 (0.50)

-0.03 (0.01)

-0.01 (0.01)

0.04 (0.05)

0.137

7. Number of books in household (1=more than 10 books)

0.43 (0.50)

0.34 (0.47)

0.40 (0.49)

0.41 (0.49)

-0.03 (0.01)

-0.01 (0.01)

-0.02 (0.05)

0.122

8. Number of children’s books in household (1=more than 10 books)

0.30 (0.46)

0.23 (0.42)

0.28 (0.45)

0.29 (0.46)

-0.03 (0.01)

-0.01 (0.01)

-0.01 (0.03)

0.198

9. Gender of Chinese teacher (1=female)

0.63 (0.48)

0.30 (0.46)

0.47 (0.50)

0.51 (0.50)

-0.11 (0.04)

-0.08 (0.06)

-0.12 (0.20)

0.106

10. Chinese teacher graduated from college (1=yes)

0.43 (0.50)

0.41 (0.49)

0.31 (0.47)

0.48 (0.50)

-0.01 (0.05)

-0.06 (0.06)

0.05 (0.20)

0.693

11. School size (1=larger than mean)

0.60 (0.49)

0.39 (0.49)

0.31 (0.46)

0.30 (0.46)

-0.07 (0.05)

-0.14 (0.06)

-0.30 (0.20)

0.064

Source: Authors’ own data.
Note: a The three treatment groups refer to the book corner only, book corner + education bureau training, and book corner +NGO training groups.
b

To check the balance between the control and three treatment groups, we run a regression for each of the control variables. For example: Gender =
a1*book corner only + a2* Edu bureau training+a3*NGO training. Then, we conduct a joint F-test: test (a1=0) (a2=0) (a3=0). From this we get the
the p-value.
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Table 3 OLS regression of treatment effects (for book corner only, book corner + education bureau training, and book corner + NGO training
treatments) on the reading skills and academic achievement of sample students
Dependent variable

Standardized reading score
(SD)
(1)a

1. Book corner only (1=yes)
2. Book corner + Edu bureau training
(1=yes)
3. Book corner + NGO training (1=yes)
4. Student and family characteristics controlled
5. Teacher characteristic controlled
6. School characteristics controlled
7. Grade dummy
8. School dummy
9. Constant
10. Observations
11. R-squared
Source: Authors’ own data.

(2)

Standardized math score
(SD)
(3)a

Standardized Chinese score
(SD)
(5)a

(4)

-0.09

-0.03

-0.20

(0.10)

(0.10)

(0.12)

0.09

-0.02

-0.04

(0.07)

(0.07)

(0.09)

(6)

0.61***

0.43***

0.35***

0.34***

0.29**

0.57***

(0.10)
yes
yes

(0.07)
yes
yes

(0.13)
yes
yes

(0.10)
yes
yes

(0.13)
yes
yes

(0.10)
yes
yes

yes
yes
no
-0.61***
(0.11)
4,108
0.109

yes
yes
yes
-0.57***
(0.08)
1,960
0.170

yes
yes
no
-0.39***
(0.10)
2,604
0.097

yes
yes
yes
-0.36**
(0.15)
1,286
0.150

yes
yes
no
-0.56***
(0.16)
1,504
0.122

yes
yes
yes
-0.87***
(0.14)
674
0.198

Note: 1. Robust standard errors clustered at the class level are presented in parentheses, *** p<0.01, ** p<0.05, * p<0.1
2. We analyze each type of reading treatment (book corner only, book corner + education bureau training, and book corner + NGO training)
on the reading skills and academic achievement of students (scores on standardized reading exam, math exam, and Chinese language exam).
We also have controlled for the same covariates displayed in Table 1.
a

All the sample students took the reading exam (4,108 students). Then, students in our sample took either a standardized math (2,604

students) or Chinese language exam (1,504 students).

38

Table 4 PSM Results of treatment effects (for book corner only, book corner + education bureau training, and book corner + NGO training
treatments) on the reading skills and academic achievement of sample students
ATT

1. Book corner only group

2. Book corner + Edu bureau training group

3. Book corner + NGO training group

Standardized reading score (SD)

Standardized math score (SD)

Standardized Chinese score (SD)

-0.15

-0.03

-0.16

(0.09)

(0.11)

(0.15)

0.05

0.05

-0.03

(0.07)

(0.08)

(0.10)

0.62***

0.35***

0.37*

(0.11)

(0.12)

(0.19)

Source: Authors’ own data.
Note: We compare the three treatment groups with the control group. The sample size is the same as in our OLS regression and all students took the
reading exam (4,108 students) and either a standardized math (2,604 students) or Chinese language exam (1,504 students). In the control
group, there are 1,575 students, of whom 988 took the standardized math exam and 587 took standardized Chinese language exam. In the
book corner only group, there are 573 students, of whom 330 took the standardized math exam and 243 took the standardized Chinese
language exam. In the book corner + education bureau training group, there are 1605 students, of whom 1,005 took the standardized math
exam and 600 took the standardized Chinese language exam. In the book corner + NGO training group, there are 355 students, of whom
281 took the standardized math exam and 74 students took the standardized Chinese language exam.
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Table 5 OLS Regression of treatment effects of the book corner + education bureau training,
and book corner + NGO training treatments on student reading behaviors and the attitudes
and behaviors of teachers toward reading.
Dependent variable

Chinese
teacher
Student
Teacher
believes
Student spends borrowed
encourages
reading has a
more than 30 books from
students to
Student
positive effect
minutes on his/her school borrow books
received
on students’
independent weekly in the from school
reading
math
reading daily past semester
weekly
instruction in performance
(1=yes)
(1=yes)
(1=yes)
school (1=yes)
(1=yes)
(1)

(2)

(3)

(4)

(5)

0.21***

0.20***

0.21***

0.10

0.12

(0.05)

(0.06)

(0.05)

(0.06)

(0.11)

0.17***

0.18**

0.20**

0.36***

0.36***

(1=yes)
3. Student and family characteristics
controlled

(0.06)

(0.08)

(0.08)

(0.12)

(0.10)

yes

yes

yes

yes

yes

4. Teacher characteristic controlled

yes

yes

yes

yes

yes

5. School characteristics controlled

yes

yes

yes

yes

yes

6. Grade dummy

yes

yes

yes

yes

yes

0.38***

0.66***

0.27***

0.03

0.54***

(0.07)

(0.09)

(0.08)

(0.06)

(0.14)

8. Observations

3,535

3,535

3,535

3,535

3,535

9. R-squared

0.112

0.129

0.476

0.178

0.096

10. P-value for coefficient [1] = [2]

0.450

0.848

0.971

0.037

0.007

1. "Book corner + Edu bureau training"
Group (1=yes)
2. “Book corner + NGO training” group

7. Constant

Source: Authors’ own data.
Note: 1. Robust standard errors clustered on class level in parentheses, *** p<0.01, ** p<0.05, * p<0.1
2. We compare the book corner + education bureau training, and book corner + NGO training treatments
with the control group (total sample = 3,535 students). We also have controlled for the same covariates
presented in Table 1.
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Appendix 1: Distribution of sample students in different types of treatments
Treatment Groups

Classrooms

Students

No.

%

No.

%

Book corner only class

27

21.1

573

14.0

Book corner + Education bureau training class

43

33.6

1605

39.1

Book corner + NGO training class

9

7.0

355

8.6

Control class

49

38.3

1575

38.3

Total

128

100.0

4108

100.0

Source: Authors’ own data.

41

Appendix 2: Characteristics that are used for matching between treatment schools and control schools
Difference:

p-value

Control group

Treatment group

Mean (SD)

Mean (SD)

Coef (Se)

of F-testa

(1)

(2)

(3)

(4)

1. Pupil-teacher ratio (1=larger than mean)

0.59 (0.49)

0.49 (0.50)

-0.10 (0.25)

0.676

2. School area (1=larger than mean)

0.60 (0.49)

0.33 (0.47)

-0.27 (0.24)

0.267

3. Distance from township government (1=farther than 1 kilometer)

0.41 (0.49)

0.68 (0.47)

0.27 (0.25)

0.280

4. Number of teachers with college degree (1=more than 18 teachers)

0.15 (0.36)

0.16 (0.37)

0.02 (0.20)

0.939

5. Number of Chinese teachers (1=more than 12 teachers)

0.49 (0.50)

0.48 (0.50)

-0.01 (0.25)

0.965

6. Principle graduated from college (1=yes)

0.29 (0.45)

0.32 (0.47)

0.03 (0.22)

0.877

7. The subject that principle teaches (1=Chinese language)

0.58 (0.49)

0.52 (0.50)

-0.06 (0.25)

0.809

Variables

(2) - (1)

Source: Authors’ own data.
Note: 1. In the treatment schools, there are 2,533 students. In the control schools, there are 1,575 students.
a

To check the balance between the control schools and treatment schools, we run a regression for a set of teacher and school

characteristics. For example: Pupil-teacher ratio= a1*treatment school. Then, we test that the coefficients on all control variables were
jointly zero. From this we get the the p-value.
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Appendix 3: Covariate balance test among the treatment group and the control group in rural primary schools in Guizhou Province
Difference:

p-value

Control Group

Treatment Group

Mean (SD)

Mean (SD)

Coef (Se)

of F-testa

(1)

(2)

(3)

(4)

1. Gender (1=female)

0.49 (0.50)

0.48 (0.50)

-0.01 (0.02)

0.457

2. Mother primarily lives at home (1=yes)

0.51 (0.50)

0.51 (0.50)

0.00 (0.05)

0.930

3. Father primarily lives at home (1=yes)

0.40 (0.49)

0.44 (0.50)

0.03 (0.04)

0.377

4. Mother graduated from primary school (1=yes)

0.26 (0.44)

0.28 (0.45)

0.01 (0.04)

0.722

5. Father graduated from primary school (1=yes)

0.47 (0.50)

0.45 (0.50)

-0.02 (0.04)

0.578

6. Number of books in household (1=more than 10 books)

0.43 (0.50)

0.39 (0.49)

-0.04 (0.04)

0.277

7. Number of children’s books in household (1=more than 10 books)

0.30 (0.46)

0.27 (0.44)

-0.03 (0.02)

0.164

8. Gender of Chinese teacher (1=female)

0.63 (0.48)

0.44 (0.50)

-0.19 (0.17)

0.282

9. Chinese teacher graduated from college (1=yes)

0.43 (0.50)

0.36 (0.48)

-0.07 (0.09)

0.427

10. School size (1=larger than mean)

0.60 (0.49)

0.33 (0.47)

-0.27 (0.24)

0.267

Variables

(2) - (1)

Source: Authors’ own data.
Note: 1. In the treatment schools, there are 2,533 students, In the control schools, there are 1,575 students.
a

To check the balance between the control and treatment group, we run a regression for each of the control variables. For example:

Gender= a1*treatment group. Then, we test that the coefficients on all control variables were jointly zero. From this we get the the
p-value.
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