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Abstract

This study reports a randomized controlled trial to improve teacher-student-parent feedback,
conducted in a rural county in China with many left-behind children. Data are collected from over
4,000 primary schoolchildren (8 to 10 years old) over two school terms. We find that bi-weekly
student feedbacks using our special scorecard of schoolwork and behavior improve mathematics
results by 0.16 to 0.20 standard deviations, with 0.09 for language. Communicating these
assessments also to parents produces further large mathematics benefits for young left-behind
children, about 0.30 standard deviations. A low-cost investment in better feedback thus brings
significant achievement gains especially for disadvantaged children.
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Student feedback, parent-teacher communication, and academic performance:

Experimental evidence from rural China

1. Introduction
Feedback in the classroom is a potent force in education. The production of education is
increasing in student and parental effort, and researchers have shown how student effort improves
with feedback. There can be out-of-class benefits too, if feedback results are communicated to
parents who can therefore help and supervise their children more effectively.

Our study contributes to this literature by conducting field experiments to evaluate the
effects of feedback interventions on student performance at primary school level. 4,000 school
children are involved in grades 3 and 5 (i.e. 8-10 years old). The study context is a low-income
district in rural Hunan, where limitations of public funding restrict us to low-cost approaches such
as improved feedback methods. The basic feedback treatment we test is for the teacher to privately
discuss the student’s academic and classroom performance every 2 weeks for a lengthy period,
two school terms, using a specially designed scorecard.

Our second feedback treatment is to share results with the child’s parents. This treatment is
especially important in our study context, because a large proportion of the schoolchildren in the
district are “left-behind”. Their parents have migrated, often for years, to find work elsewhere in
the big cities. Finding methods of improving such parents’ input into the child’s education is a
pressing policy concern. Therefore, in the second treatment, we also communicate feedback
results to parents of a subset of the students, and test whether education performance improves
particularly for the left-behind children. We now discuss these experiments in turn.

To start with, it is worth considering what feedback “does”. Learning takes time and effort,
determined by the student’s learning production function (Becker 1982). In fact, student grades are
highly responsive to (well-directed) study time, as Stinebrickner and Stinbrickner’s (2008) careful

research shows. However, young students in particular will not know at all clearly what their



learning function is, nor how to direct their study time, and will be overconfident in their self-
evaluations (Van Loon and Roebers 2017). Feedback helps to correct such wishful thinking. It
informs students about how well they are doing in reality relative to the school’s goals,

and - going further as “informative tutoring feedback™ (Narciss 2004) — can also suggest methods
to achieve these goals. The result then is improved learning and even better memory (Dunlowsky
and Rawson 2012) for given time inputs, that is, an upward shift in the production function'.

There is a large literature on feedback in education, both in economics and in educational
psychology. Feedback can be defined in minimal terms, as when students are simply given their
grade outcomes (Bandiera et al 2015). Going further, feedback can reveal grade ranking relative to
others (Azmat and Iriberri 2010), and also bring congratulations and recognition for coming top of
the class (Hoogveld and Zubanov 2017). There is the danger that public feedback will discourage
the poor performers (as emphasized in Kluger and Denisi 1996)%, and this effect has been found in
Ashraf et al’s (2014) study of trainee nurses. However, in general even the simple feedback giving
knowledge of results has been found to raise student achievement on average. Importantly, the low
achievers tend to be pulled up as well, it is thought (see Hoogveld and Zubanov 2017) because the
publicity reveals a “norm” to which most of the class wish to respond.

However, the feedback we have in mind goes far beyond simply revealing results. We aim
to provide goals for improvement, as well as advice on classroom behavior and discipline, and this
over a period of several months. Our approach is closely related to research on the “No Excuses”
approach adopted in the New York and Boston charter schools as studied by Dobbie and Fryer
(2013) and Angrist et al (2016). Admittedly, the No Excuses approach has more to it than extra

feedback, and includes extra instructional time, parental outreach and changes to school

! There will be income and substitution effects that offset each other. For example, if feedback reveals to the student
that her production function is below what she thought, the payoff to study time is reduced and she can be expected to
work less. On the other hand, she will be poorer, and should accordingly choose less leisure and work more. However,
we can reasonably assume that effective feedback, via encouragement, will shift the production function upwards and
bring higher grades even if study time moves indeterminately.

2 Kluger and DeNisi’s (1996) found that while the average feedback intervention had a large positive standard
deviation effect size of 0.4, over one-third of the interventions actually decreased performance (see also Kosko and
Miyazaki, 2012).



management such as extra teacher development. Still, within this wide framework, Dobbie and
Fryer (2013) show that extra formal or informal feedback and extra assessment of students are a
major part of the No Excuses impact on achievement. In further research, Fryer (2014) has also
shown that the No Excuses approach, including high dosage tutoring, our interest, improves
student achievement when implemented in Houston public schools.

Our comprehensive feedback approach has antecedents in the educational psychology
literature as well, which brings warnings. Butler et al (2013) tested explanation feedback (why an
answer is correct) against correct answer feedback (knowledge of the results) amongst university
students. They found that one was not clearly better than the other, except when the test involved
transfer of knowledge to new concepts, that is, depth of understanding. Here, explanation feedback
was superior, which is of course important. Narciss (2004) tested “informative tutoring feedback”
against outcome feedback, again among university students, finding that the informative tutoring
gave much better results, but only for students with high self-efficacy (i.e., among students who
felt they could perform the tests easily). This result reminds us that the disadvantaged left-behind
children in our sample, who are likely to have low self-efficacy, may exhibit adverse reactions.
Finally, Van Loon and Roebers (2017) have tested whether “fine-grained” unit-specific feedback
is superior to general feedback. In their sample of Swiss 4™ and 6™ grade school children, they
find that the unit-specific type is better at reducing over-confidence. However, they warn that
effects may be damped for children with low working memory capacity, which again reminds us
of our left-behind group.

Feedback effects are likely to be heterogeneous. Research suggests (for example, Aizer
2004; Cunha and Heckman 2008) that student motivation and confidence are linked to parental
support at home, e.g., with homework. Thus, we can expect the feedback intervention to work
better for those living at home, and also for those with more educated or better-off parents who
can provide extra support. This argument underlines the problem that negative feedback comments

are more likely for the left-behind children whose baseline math and Chinese test scores tend to be
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below the rest. These students may then generally be discouraged and change or abandon the goal,
which is a bad result of course. However, enlisting parental support by communicating feedback
results to them (our second intervention below) is likely “to make academic goals salient” for the
learners (Hattie and Timperley, 2007, p104), resulting in higher achievement. We thus expect that
our intervention based on regular feedback will be effective when presented to the average learner
who receives positive or at least not too bad feedback scores. However, our second intervention,
which brings the parents in, will help particularly for the left-behind or poor children who tend to
receive negative feedback.

Turning to the second intervention, this can be seen as boosting parental education
investments in the student’s human capital (for example, see Fredrikkson et al., 2016). In principle,
parents and teachers should regularly communicate with each other to provide a supportive
learning environment for schoolchildren. However adequate parent-teacher communication will be
more difficult to achieve in poor communities where parents are less educated and informed about
parenting techniques and child development (see for example, Bursztyn and Coffman, 2012).
Furthermore, in China many parents need to migrate, and have to leave their children behind (see
Wang and Mesman 2015 for a meta-analysis)’. Consequently, our intervention to share feedback
results with parents should most help the migrant parents, since they face obstacles in productively
investing in their children (see Zhang et al 2014). In other words, we may have here another
example of the empirical regularity noted by Fredrikkson et al. (2016), that the effect of education

interventions is normally greatest for pupils from poorer families.

In recent years, there have been several well-designed experimental studies examining the
effects of different parent-teacher communication programs on children’s educational outcomes.

Avvisati et al. (2013) find that inviting parents in a deprived school district near Paris to attend

* The phenomenon of large-scale worker migration and consequent left-behind children happens not only in China but
also in many other developing countries, with negative impacts on the children (see Acosta (2011) on El Salvador,
McKenzie and Rapoport (2011) on Mexico, and Cortes (2015) on the Philippines).



three meetings with the school principal increases school-related parental care and induces
positive behaviors among Grade 6 students. Bergman (2015) finds that frequently informing
parents in a low-income area of Los Angeles about their children’s assignment quality for six
months reduces parents’ upwardly-biased belief about children’s effort in school, raises parental
monitoring and involvement, and improves behaviors and test scores. Kraft and Dougherty (2013)
find that giving parents daily phone calls and messages improves homework completion and class
participation among students in a mandatory summer school in Boston. In a similar study, Kraft
and Rogers (2014) also find that delivering one-sentence individualized messages weekly to
parents reduces dropouts among high school students in a credit recovery program. Islam (2017)
finds that regular face-to-face meetings between parents and teachers in remote communities in
rural Bangladesh increases parental involvement and student test scores. Lieberman et al. (2014),
however, find that a more general parental education “information” program in rural Kenya
produces no discernible effects on various student and parent behaviors.

While most of these experimental studies provide evidence on the positive effects of
parent-teacher communication programs, we do not know how they interact with simply
improving feedback as an instructional tool (our first intervention). There are two important sets of
unaddressed concerns. First, it may be that a stand-alone student-teacher feedback program is
sufficient, and (more costly) efforts towards enhancing parent-teacher communication bring little
further benefit. Second, effects of student assessment and parent-teacher communication programs
should be heterogeneous, as we have noted. In particular, we would expect the extra parent-
teacher communication intervention to be of more assistance to children who are left behind, and
more generally to children of lower baseline academic performance, in which case the extra
expense is more likely to be worthwhile.

To answer these questions, we developed a special assessment scorecard, and tested its
application in two randomized controlled trials (RCTs). The scorecard is shown in Figure 1, and as

can be seen is simple, yet focused, and produces easily measurable results at a reasonable cost (we



detail costs later)*. The trials themselves are “natural field experiments” (Harrison and List 2004),
that is, they were conducted in the subjects’ natural school environment without them knowing
they were in an experiment. Thus we avoid ambiguities arising from framing within a laboratory
setup.

We find our feedback experiments have positive effects in general. For younger (Grade 3)
students, the feedback intervention raises math scores by 0.16 standard deviations (c). Language
scores also benefit, but only about half as much. As expected, bringing in the parents with the
second intervention is exceptionally helpful for the left-behind children, adding about 0.3c to their
math scores. For the older (Grade 5) students, feedback continues to be helpful for those with
parents at home, but much less so for the left-behind group. This group also benefits less (though
still positively) from bringing the parents in via the second intervention than do their younger
counterparts. In fact, this result is in line with research suggesting that younger children are more
overconfident (see e.g. Van Loon and Roebers 2017), so it may be that feedback backed up with
parental support can be most effective at young ages, Grade 3 in our case. This implication of our
results we will discuss later.

The rest of this paper is organized as follows. Section 2 provides an overview of our
research venue and background. Section 3 describes our research methodology, which includes the
sampling and allocation methods, data collection, experimental interventions, and statistical
approach. Section 4 presents the descriptive findings and the estimation results on the effects of

our interventions. Section 5 discusses and concludes.

2. Research Venue and Background

* It is worth noting that the feedback discussions were private, so no concerns of status would arise. The scorecard
also does not contain relative information (for example, as in Azmat and Iriberri 2010), though the teacher would
informally comment on relative performance.



Our trials lasted for two school terms and included two experiments as noted. In the first, we asked
class teachers to conduct student feedback assessments every two weeks’ using our assessment
scorecard. Teachers were then required to have individual meetings with their students to privately
discuss results and offer advice. This experiment tests teacher-student feedback (TSF). Our second
experiment then built on the first one. Here, we required teachers of a randomly selected subset of
students additionally to transmit the assessment results to the parents. Since many parents in our
study sample worked far away from home, we asked teachers to use a simple smartphone
application to transmit the results (see also Joshi et al., 2017). This experiments tests teacher-
student-parent communication (TSPC).6

We conducted our trials in 10 schools in Shaoyang county in China’s Hunan Province (see
Figure 1 for locations). Shaoyang county has a population of over one million, most of whom have
a rural household registration (or a rural Hukou). The annual GDP per capita of the county is only
around 13,000 yuan, which is roughly one-fourth of China’s average. For many years, the county
has been officially classified as a poverty county, and has been receiving state-level anti-poverty
support. Notwithstanding such assistance, the county still faces a shortage of educational resources
(e.g., student-teacher ratios of 100) and the educational performance of schoolchildren lags.

Like many other poor parts of rural China, a large number of parents in the county go to
different cities along China’s coastal areas to seek for better job opportunities and higher incomes.
However, with a rural household registration, many of these parents choose not to bring their
children with them because their children cannot receive public education and other public

services outside their hometown (Chen and Feng, 2013). As a result, in 2016 for example, nearly

> Bangert-Downs et al (1991) found that “class tests” occurring more frequently than every 2 weeks produced no extra
benefit. For their part, Kluger and DeNisi’s (1996) analysis suggested that a higher feedback frequency is better,
without giving an actual figure.

% Our study does not include an experimental arm that contains only the parent-teacher communication program. This
is because, as already mentioned above, student feedback assessment is essential to any individualized parent-teacher
communication. Therefore, there is no way of asking teachers only to inform the parents about student feedback
results without also talking to the students.



40 percent of the 61,000 primary schoolchildren and 50 percent of the 30,000 junior middle
schoolchildren in the county had either one or both of their parents living away from home.’

In general, we would expect left-behind children generally to lag behind in both their
cognitive and non-cognitive development, though the research findings are surprisingly variable
(see e.g. Wang and Mesnan 2015; Ren and Treisman 2016). It seems to be important (see Zhang
2014) for both parents to be absent in order for negative effects to result — and our empirical
procedures take this strict definition (i.e., both parents absent). It must also be remembered that
left-behind children do not generally lack money, since the absent parents remit plentiful funds.
For example, in Zhang et al’s (2014) study in rural Hunan, families with both parents at home had
only half the income of those with both parents absent. The problem is rather lack of parental
knowledge and emotional support, often leading to depression amongst the children (He et al 2012;
Shi et al 2016), and this effect becomes cumulatively worse (Meng and Yamauchi 2017).
Naturally such children will have problems concentrating and remembering, and it is in precisely
these circumstances that students find feedback uncomfortable (see Fyfe et al, 2015), suggesting
that extra parental support as in our second intervention should be a good backup.® Indeed He et al
(2015, p310) call for parents of left-behind children to seek ways to develop attachment

relationships with their children which is exactly what our TSPC intervention does.

3. Research Methodology
The procedure had four main stages. In the first stage (December 2014 to January 2015), we
randomly selected 10 sample schools from Shaoyang county and collected basic information from
administrative records on over 4,000 students. With the support of the local education bureau, we

also were able to obtain the results of centrally administered uniform math and language (Chinese)

7 In 2013, in total through rural China, over 60 million children under the age of 17 had one or both of their parents
migrating to the urban areas for work (All-China Women's Federation, 2013). On average, one in four children in
China’s rural areas were left-behind children. Hunan province, where our study is conducted, is among those
provinces with the highest share, over 50 percent.

® Although China’s central government has issued a set of policy guidelines to urge local governments to better
protect these vulnerable children (State Council, 2016), local governments typically lack resources.



tests.” These records provided our baseline characteristics and academic test scores for all the
sample students. In the second stage after the winter break (February 2015 to March 2015), we
prepared the schools for the random allocation protocol explained in more detail below. We then
randomly allocated the students to the different experimental arms.

In the third stage of the RCT (from April 2015 to June 2015 and, after the summer break,
from September 2015 to January 2016), we worked with the schools and the teachers to
implement the two experiments. Finally, in the evaluation stage (the end of January 2016), we
took advantage of another round of centrally administered uniform tests to obtain endline
academic test scores for the sample students.

3.1 Sampling and Allocation Methods

The first step of our sampling method is the selection of primary schools. In our study county (as
well as in most rural counties of China), there are comprehensive primary schools and village
primary schools. Comprehensive primary schools typically have all six primary school grades and
there are multiple classes in each of the six grades. By contrast, village primary schools usually
have only some of the six grades and there are only one or two classes per grade. We chose to
conduct our study only in comprehensive primary schools because these schools are larger and
better equipped with information and communication technologies (e.g., Internet-connected
computers and Wifi networks) which are necessary for our parent-teacher intervention.'® Also,
since we wanted to allocate students to our experimental arms using a class-level randomization
procedure, we needed sample schools that had multiple classes per grade. Overall, there were 25
comprehensive primary schools in our study county. We randomly selected 10 of them to

constitute our sample (see Figure 3)."!

? In order to avoid possible observer/Hawthorne effects (e.g., Harrison and List 2004), we designed these exams as
regular exams taking place in the end of the academic semester as normal, so the students were less likely to feel they
were under particular observation.

' In recent years the Chinese government has been merging village schools into comprehensive schools to better
invest in school facilities (Liu et al., 2010; Wong et al., 2014).

' Seven of our ten sample schools are located in seven different towns or townships of the study county. The
remaining three schools are located in the biggest town, which is also the county seat.
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In order to examine whether interventions are more effective for younger pupils, we
targeted two school grades. Since the youngest Grade 1 and Grade 2 students would be unable to
easily answer our survey questionnaire on personal characteristics, Grade 3 was chosen as the
youngest group. In addition, we selected Grade 5 to represent the older group because Grade 4
students were just one year older and Grade 6 students would be under heavy pressure from public
examinations for middle school places. In the 10 sample schools, we included all students in the
two selected grades in our sample.

Since we could not treat students differently within classes, we randomized at class level.
Ideally, we wanted to assign the same number of classes within each grade of each school to the
three experimental arms. However, given variations in school size (some with only two classes per
grade and some with more than three classes), we could not conduct a balanced assignment. Due
to resource constraints and also perceived fairness among schools, we randomly assigned one
class in each grade of each school to be in the feedback classes arm of our study (TSF). In these
classes, all students received biweekly feedback assessments from their class teachers. In addition,
we then randomly assigned one class in each grade of the chosen schools to receive the parent-
teacher communication program (TSPC)'%. In these classes, all students received the feedback
assessments and in addition, approximately one-third were randomly selected to have their bi-

weekly results sent to their parents.

3.2 Experimental Interventions

Before carrying out the interventions, we held detailed training sessions with all class teachers in
our sample schools and explained the implementation protocols. To encourage compliance and
compensate for their additional workload, we provided the teachers a small monthly stipend. The
local education bureau also issued to teachers who performed satisfactorily an official certificate

to acknowledge their contribution. Throughout our intervention period, we also regularly visited

2 However, to increase statistical power, in some of the larger schools we also randomly selected another class for
this experimental arm.
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the schools for monitoring purposes, and discussed with the principals, class teachers and students
any implementation issues. For the parent-teacher communication intervention, we also made
phone calls to some of the parents to check if they regularly received from teachers the feedback

assessment results of their children. Overall, we found a high level of compliance.

The teacher-student feedback assessment (TSF). We worked with experienced teachers recruited
from the county to develop a simple, non-judgmental feedback scorecard. The scorecard, shown in
Figure 1, contains three categories: (1) academic performance (40 points maximum); (2) daily
misconduct (90 points maximum); and (3) daily good behavior (15 bonus points maximum). To
avoid discouraging poor performers, our form gives less weight to academic performance and
more points to school behavior, which is easier to correct. We also attribute fewer points to good
behavior than bad given the large class size in our sample schools (over 60 students per class on
average), which makes good behavior harder to assess. In sum, the form helps teachers assess the
academic performance and school behavior of the students in a simple yet comprehensive way. To
reduce teacher subjectivity in the student assessments, before the intervention we conducted
detailed training sessions with all class teachers and provided an instruction manual for reference.
The student feedback intervention lasted for two school terms. We asked the teachers to
use the feedback form to assess their students every two weeks. After completing each round of
the feedback, the teachers had to meet with the students individually for about ten minutes, and go
through the results privately item-by-item. In this process, the teachers would also give students
personalized feedback on how they could make improvements. Teachers completed five rounds in

the first term and eight in the second term, for a total of thirteen feedback assessments.

Teacher-student-parent communication (TSPC). Our second intervention required communication

between parents and teachers on the student feedback results using a smartphone application via
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Wechat", the most popular instant messaging smartphone application in China, which is free to
use. After each feedback session, we asked teachers to take a photograph of the student’s results
with their smartphones, and then use Wechat to send the photos on to the parents. To ensure that
parents could see the assessment results clearly, we gave teachers instructions on how to take good
photographs of the assessment results. For monitoring purposes, teachers were also required to
upload their photographs onto our confidential depository platform.

We designed this communication intervention as additional to the feedback process. In
particular, we chose at random 50 (25) percent of the left-behind (non-left-behind) students
receiving feedback to receive the communication intervention. Moreover, to help parents better
interpret the feedback results, we asked teachers to provide parents an explanatory note at the
beginning of the process. Parents generally welcomed the assessments and many of them took the
chance to have further conversation with the teachers. In sum, our intervention boosted two-way

communication between parents and teachers .

3.3 Data Collection
The outcome measures of this study are test scores obtained from uniform math and language tests
administered by the local education bureau. To make our empirical findings comparable with
other studies, we convert raw scores obtained from these tests into standardized scores, calculated
as below:

Standardized score = (Raw score — Average raw score in the control group) +

Standard deviation of raw scores in the control group.

We use the baseline average and standard deviation of the raw scores in the control group to

standardize both the baseline and the endline test scores of all students by grades and by subjects.

3 This method is suitable given that over 75 percent of students’ parents possess Internet-connected smartphones.
Most of the other parents have smartphone access through relatives or coworkers. Also, all teachers in the sample
classes had their own smartphones with school internet connection.
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This is because the baseline raw scores in the control group could not be affected by the
interventions.'*

We then developed two intervention variables to represent the intervention status of our
sample students. First, we constructed a binary variable, student feedback, to represent whether the
student received biweekly feedback assessment from the class teachers. This variable equaled one
(1) if the student was in a feedback class. The variable equaled zero if the student was in a control
class. Then, we constructed another binary variable, parent-teacher communication, to represent
whether the student received the parent-teacher communication intervention. This variable equaled
one if the student was an assessment and communication class and was selected to receive the
intervention, and zero otherwise. '

We also account for several student and teacher characteristics as control variables in our
regression analysis. The student characteristics include gender, age (in months) and also left-
behind status (both parents away from home=1; if not=0). In particular, for our empirical work, we
define left-behind children strictly as those whose parents are both away from home, since as
noted, it seems only the absence of both that really harms child development (Zhang et al., 2014).
As regards teacher characteristics, we control for age, rank (i.e., senior teacher, level 1 teacher,

level 2 teacher or others) and subject (i.e., teaching math or teaching language).'

3.4 Statistical Approach
We use a value-added model controlling for school dummy variables to estimate the causal effect

of our interventions on academic performance:

' As the baseline tests were administered before we allocated the sample students into different experimental arms,
we also standardized the raw scores using the baseline scores of all sample students (i.e., all students in the three
experimental arms). The results conducted with these standardized scores are essentially the same and are not shown
for the sake of brevity.

'3 In supplementary analysis, we find no spillover effect within the assessment and communication classes between
students who were selected for the extra parent-teacher communication program and those who were not. Therefore,
to better demonstrate the direct effect of our two programs, we define our intervention variables according to the
actual intervention status of the students rather than the class assignment outcomes.

'® Math and language are the two most important academic subjects in China’s primary education and all of the class
teachers in our sample taught either one of these two subjects.
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Endline scorejx = ap + a;TSFyx + a;TSPCy + asBaseline Scorej,
+ a X + it e (1)

In the model, i represents students, j represents classes and & represents schools. The outcome
variable is Endline score which represents the endline standardized test score for math or language.
Baseline score is the corresponding baseline standardized test score and can be thought of (Koedel
et al 2015) as a sufficient statistic for the student’s history of prior parental investments and the
student’s pre-existing ability. It is true that Todd and Wolpin (2003) show that changed parental
investments, for example, could still affect the TSF estimate, which cannot therefore have a
production function interpretation. However, they accept that for experimental studies such as ours,
the “total” effect of TSF, including parental reactions, is what is relevant for policy. Moreover,
Betts et al’s (2008) review of Charter school effects finds that value-added models approximate
randomization based on lotteries, which is reassuring.

TSF and TSPC are the two intervention variables representing the intervention status of the
student. We include student characteristics, X, to account for factors that may explain progress
since the baseline, and confound results. School dummies, 14, are included to control for time-
invariant heterogeneities at the school level. Given the RCT design, we believe that the estimates
for a; and a; will tell us the causal effect of our interventions on student’s academic performance.

We also refine model (1) to produce more robust estimates of the intervention effects given
problems with balancing the control and treatment groups (discussed below). First, we further
control for several teacher characteristics, X, in the regression model. Second, as the variations in
school size constrained our experimental arm allocation strategy and affected the sample balance,
we need a more flexible way of controlling for the baseline differences within school. Therefore,
in the refined model, we interact school dummies, s, with the baseline test score, Baseline score,
to allow the important baseline performance variable to have a different effect for each school.
The refined model is expressed as follows:

Endline scorejx = ap + a;TSFyx + a;TSPCy + asBaseline Scorej,
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+ a4Baseline Scorej <y + asX;+ asX;+ i + ejji (2)
We conduct our regression analysis for the two school grades and the two academic subjects

separately and use robust estimates of standard errors by clustering students within class.

4. Empirical Results
4.1 Descriptive Statistics
Table 1 presents the baseline distribution of classes and students in our 10 sample schools. As
discussed above, all sample schools are comprehensive schools and most had between two and
five classes per grade. The exception is School G which is a large central school located in the
county seat (nine classes in Grade 3 and eight classes in Grade 5).

In total, as the last row shows, we randomly assigned 20 classes to the TSF intervention,
which covered 1,133 students. We also randomly assigned 23 classes to be both feedback and
communication classes. In these classes, 885 students received the TSF intervention and about
one-third of them (469 students) were randomly selected to receive the additional parent-teacher
TSPC intervention.'” Finally, the remaining 27 classes were not treated and served as controls.
Thus, we had a baseline sample of over 2,000 students in 35 Grade 3 classes and over 2,000
students in another 35 Grade 5 classes.

However, because we faced such uneven school sizes in the county, our experimental arm
allocation strategy was not able to achieve balance in the baseline characteristics of the sample.
This problem is shown in Table 2. Specifically, the large central school G tends to have better
results, and also contributed more students to the control group, so the baseline average scores for
math and language tests were higher in the control group. In addition, since this school is located
in the county seat and parents were more likely to find jobs locally, there were fewer left-behind

children in the control group. Sample balance can be much improved if we exclude this school

' In the assessment and communication classes we selected about 50 percent of left-behind children and 25 percent of
the non-left-behind children to receive the additional TSPC intervention. Therefore, as shown in Appendix Table 2,
within these classes, the left-behind status of the children is statistically associated with TSPC. However, we found no
other statistical association between those who were selected to receive the intervention and those who were not.
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from the sample (as shown in Appendix Table 1), and we can also perform our analyses excluding
this school. However, the results are little different when we do this (see Appendix Tables 7 and 8),
and so we prefer to keep school G in our sample and more flexibly control for school differences

in our regression framework (i.e., using model (2) as discussed above).

A further possible threat to our analysis is selection out of the sample. For various reasons
(e.g., sick leaves, dropping out, changing schools, and migration to the city with parents), there
was attrition of students over the study period. As Figure 3 shows, we were not able to follow up
370, or about 17% of the treatment students, compared to 220 or 13% of the controls, a difference
of 4%. However, comparing the baseline characteristics of students in the final sample with those
who were lost in our follow-up, we found no systematic difference except that the baseline math
scores of the leavers is slightly higher (Appendix Table 3). This impact is small compared to the
effect sizes that we estimate below, leaving our qualitative conclusions unchanged.

We start with a simple difference-in-difference (DID) approach to examine the effect of
the two interventions. All estimates are presented in standard deviation units, ¢. Table 3 presents
initial evidence that the two interventions produce positive effects on academic performance. In
Grade 3, the estimated effect of the student feedback intervention is 0.141c for math scores and
0.0960 for language. In Grade 5, the DID estimates of the feedback effects are larger for both
subjects (0.260c for math and 0.204c for language).

Combining student feedback with additional parent-teacher communication (TSPC) does
not bring a significantly larger effect. This result is most easily seen in the last row of each panel,
which tests for the TSPC — TSF difference, which varies from positive to negative, but is never
significant. However, given the limitations in our experimental arm allocation strategies, we
should be careful in interpreting these simple estimates. In the following, we adopt a regression

framework to allow for extra teacher and student controls.

4.2 Multivariate results
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The Full sample. The multivariate results for the full sample confirm the strength of our student
feedback TSF intervention. Table 4 reports the estimates for Grade 3, and we concentrate on
columns (3) and (6) with the full set of controls. We see that TSF intervention significantly raises
math scores by 0.160. It also significantly raises language scores, though only by half as much,
0.09c. The extra parent-teacher communication TSPC intervention is not significant, though the
combined effects of the two interventions are quite large for math, 0.23c.

Much the same pattern is shown for the Grade 5 group presented in Table 5. Again, we see
that the TSF intervention has strong effects, this time extending to language, with effect sizes in
the region of 0.20c. The TSPC intervention still tends to be insignificant, though this needs to be
examined in the context of the left-behind children (where parental support needs more
mobilization), as we do next.

As a robustness check, we add to model (2) interaction variables constructed by
multiplying the set of school dummies with different student characteristics (i.e.., student age,
gender and left-behind status). By including these interactions, we allow for even more flexible
ways to control for how these student characteristics in different schools may affect our results.
Fortunately, as reported in Appendix Table 4, results are similar to those reported in Tables 4 and

5.

Left-Behind Children versus Non-Left-Behind. Results for this important comparison are shown in
Table 6. As explained at the outset, we would expect the extra parent-teacher communication
intervention TSPC to be of more assistance to children who are left behind, and more generally to
children of lower baseline academic performance, since better-off parents can make up for
schooling inadequacies. The feedback intervention TSF, by itself, could demotivate left-behind
children who have less intrinsic motivation.

Considering Grade 3 first, beneficial effects are indeed clear for the left-behind children.

The TSF effect is high for math, 0.18c, so there is no evidence of demotivation here. Moreover,
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the extra impact of TSPC on math achievement is 0.33c, which is striking. For non-left-behind
children, only the TSF program brings benefits, and only for math, 0.16c. The TSPC program has
small and insignificant effects, which is in the direction we expect since parental support is
already available for this group. Overall, our two interventions together raise the math score of
left-behind children by 0.51c, and their language score by 0.18c. These effects are much larger
than for the non-left-behind group who only benefit from the feedback intervention. Thus, for
these young children, we have another case of the empirical regularity (Fredrikkson et al 2016)
that educational interventions are most help to pupils from poorer families, taking poor broadly in
this context to mean lack of parental contact.

For the older children, in Grade 5, the picture is rather the reverse, in that the non-left-
behind benefit more than the left-behind. However, the TSF program continues to have most
effect. Thus, for non-left-behind children, TSF effects are 0.24c for math, and similar for language,
while being insignificant for the left-behind. Indeed, there are signs of a demotivating effect of
TSF for the left-behind children in math, -0.02c. The TSPC program might again help these
schoolchildren, since it has a positive effect, 0.14c to 0.160, but this is insignificant. In general,
for the older children it seems that further research on our feedback intervention is needed, but we

are on the right lines.

Baseline Test Performance. Next, we divide the sample into three tercile groups, from low to high
baseline test performance. A low baseline score will be associated with low student ability or
weak motivation, and also low parental education and income, all of which could cause negative
feedback and lower the TSF impact. However, we expect these schoolchildren to benefit from the
TSPC intervention in a similar way to the left-behind group.

This being said, as shown in Table 7, we find no clear patterns by baseline test
performance. In Grade 3, TSF is more of a benefit to the math scores of students in the middle and

the top-thirds (0.16c and 0.18c). TSPC, for its part, generally has a weak effect. It cannot be said
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to benefit the weaker students and provide a way of supplementing their likely low parental
support.

In Grade 5, again evidence is mixed. TSF greatly benefits the math scores of students in
the bottom-third by 0.36c, which is contrary to the demotivation hypothesis. Also, contrary to our
hypothesis that the TSPC program would help less able students more, it is the parents of the more
able in the upper terciles who seem to take most advantage of the communication opportunitieslg.
Nevertheless, whatever the route, our combined program effect sizes are respectable for grade 5,

varying between 0.13c and 0.42c, suggesting again that our interventions are on the right lines.

Other heterogeneous treatment effects. Heterogeneity of treatment effects by gender is also of
interest. There is evidence of gender differences in elementary school results (Hill et al 2007 show
boys lag in reading particularly), and in study habits (Deming et al 2014), with girls having more
intrinsic motivation. Girls could therefore respond more positively to extra feedback than boys
(see also Fryer 2014). At the same time, there is the specifically Chinese factor of son preference
(e.g., Qian, 2008) which might lead to more parental care being directed to boys.

Our results are shown in Table 8, and we see indeed in Grade 3 that TSF effect sizes are
larger for girls (0.23c. or math and 0.10c for language). For Grade 5, however, the pattern is
almost reversed. Girls continue to benefit, particularly in language (0.20c), and boys catch up with
effect sizes 0.16 to 0.29c. In general, we do not find marked differences by gender, but it might be
that our interventions enable the boys to catch up more quickly as they go up the grades.

Finally, it is worth examining whether characteristics of the class teachers interact with the
two interventions to produce heterogeneous program effects. Research (e.g. Clotfelter et al 2006,

Kosko and Miyazaki 2012) suggests that more experienced teachers achieve better results, and

"® In fact, during our monitoring trips, teachers of the assessment and communication classes generally told us that
parents of the middle-third and top-third students typically responded more frequently and actively to the feedback
assessment results sent by the class teachers. Parents of the bottom-third students usually appeared less concerned
about their children’s education and took more time to reply to the teacher’s messages.

20



may also use more feedback (Hattie and Timperley 2007). Specifically, we can analyze the
intervention effects by the class teacher’s age, rank, and teaching specialism.

We do not find any strong evidence that particular teacher expertise matters. As an
example, we show results by teacher specialism in Table 9 (see also Appendix Tables 5 and 6).
Teachers specializing in math may achieve higher TSF effects in math, and similarly language
specialists in language. There is a hint of this process in Grade 3, where the language specialists
have an effect size of 0.21c in language, but only 0.15¢ in math. However, in Grade 5 the
difference goes the wrong way, with the language specialists achieving less in language (0.140)
than in math (0.19c). These results suggest that our feedback intervention is simple enough not to
require special teacher expertise, which helps if the idea of extra feedback is to be taken up for

practical education policy.

5. Discussion and Conclusions
Our study provides experimental evidence of positive effects of a non-intrusive pedagogical
intervention based on feedback. We use accurate administrative data collected from the local
education bureau and academic test scores obtained from centrally administered uniform tests. We
began with two questions: first, whether the feedback intervention (TSF) could be a useful method
of bringing higher achievement, without discouragement effects described in the literature above.
Second, whether the extra effort of communicating the feedback results to parents (TSPC) would
boost parental support (e.g. as in Islam 2016), benefitting the performance particularly of left-
behind children.

In answer to our first question, the simple TSF intervention significantly raises school
achievement, with effects ranging from 0.09 (language) to 0.16c (math) in Grade 3, and about
0.20c for both math and language in Grade 5. However, there may be evidence of demotivation
for the left-behind group in Grade 5, which shows signs of a negative effect of TSF for math —

though bringing in the parents helps here (see below). To put these effects in perspective, Fryer’s
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(2014, Table III) high dosage tutoring intervention in elementary schools, which costs nearly
$2000 yearly per student produces similar effect sizes of around 0.20c per year, but only for math
(though effects are higher in secondary schools). Martorell et al’s (2016) study of school capital
expenditures costing on average $5,000 per pupil give at most improvements of 0.06c for reading
and 0.08 for math. William (2011, 7) reports effect sizes ranging from 0.14c for weak feedback up
to 0.560 for strong formative assessment. Thus our simple feedback system, with effect sizes
towards the middle of this range, compares well. As a further advantage, feedback is quick, and
does not crowd out instruction in other subjects as found in Taylor’s (2014) study of extra math
classes.

The answer to our second question, bringing the parents in via the TSPC intervention,
differs for students with parents at home compared with those left-behind. Our hypothesis is that
the TSPC intervention will have more effect for the left-behind group who lack immediate
parental support, and broadly, this is what we find. In particular, the extra TSPC effect size (on top
of 0.20c for TSF) for Grade 3 left-behind children in math is large, 0.33c. This large effect
contrasts with generally weak effects for other groups. Our findings here seem to contrast with
optimistic studies of improved communication among teachers and parents, particularly Islam’s
(2016) experiment in rural Bangladesh involving face-to-face meetings between teachers and
parents, which gives large effect sizes of 0.22¢ (math) and 0.36c (English). However, the
disadvantaged families of rural Bangladesh might almost be comparable with the disadvantaged
families of the left-behind children in our samples, suggesting that there need be no contradiction.
In other words, low income or otherwise deprived families generally benefit from encouragements
to parental support. This said, our TSPC program certainly does not hurt any group, and the
question of whether it should be undertaken for better-off families as well therefore rests on its
costs, to which we now turn.

We may draw the following policy implications. First, giving rural students regular simple

academic and behavioral feedback assessments (whether or not their parents are involved) based
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on our type of scorecard appears to be very effective. Given the relatively low cost of our
feedback intervention (only 0.33 USD per student per month mainly for the extra teacher
compensation), we believe our results show that we have found a feasible and cost-effective way
to improve educational outcomes for the rural areas in China as well as similar areas in developing
countries in general.

Furthermore, our results indicate that keeping the parents of the left-behind children
informed of their children’s performance in school underpins better performance when the
children are young. In fact, our finding in Grade 3, that the student feedback TSF intervention
brings a smaller effect for leftObehind children than the parent-teacher communication TSPC,
implies that the input of the parental side is important for this group of young children. The non-
left-behind children provide a contrasting story. Here, the student feedback intervention alone can
raise education outcomes but the parent-teacher intervention brings little added effect. In other
words, where parenting is adequate, direct contact with the students themselves via organized
feedback has the most effect (as in Wong et al’s (2014) study of rural children’s nutrition where
direct child contact was more effective than communicating with parents). Therefore, the policy
implication is that the extra effort of parent-teacher communication is needed mainly when the
parents are absent and when the children are young, but otherwise (while desirable) is not so
essential. This said, our simple feedback scorecard approach appears pedagogically effective, and

it is low cost.
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Table 1: Distribution of classes and students by sample schools in Shaoyang County

Sample Number of classes Number of students
schools
All TSF TSPC Control All Students Students in TSPC Control
classes classe classes classes students in TSF classes classes
] alone TSF only TSPC as
well
1) (2) 3) “4) (%) (6) () ) )
Panel A: Grade 3
A 3 1 1 1 126 43 25 14 44
B 2 1 1 0 59 27 21 11 0
C 3 1 1 1 202 67 37 31 67
D 2 1 1 0 65 33 21 11 0
E 4 1 2 1 364 86 136 54 88
F 2 1 1 0 98 50 26 22 0
G 9 1 2 6 741 89 112 47 493
H 3 1 1 1 209 75 33 29 72
I 4 1 1 2 233 57 32 23 121
J 3 1 1 1 162 55 41 15 51
Subtotal 35 10 12 13 2259 582 485 257 936
Panel B: Grade 5
A 3 1 1 1 160 52 35 19 54
B 2 1 1 0 66 31 24 11 0
C 3 1 1 1 151 62 36 25 28
D 2 1 1 0 36 18 14 4 0
E 5 1 1 3 425 79 60 23 263
F 2 1 1 0 99 50 33 16 0
G 8 1 1 6 611 71 50 18 472
H 3 1 1 1 204 72 35 26 71
I 4 1 2 1 257 62 76 55 64
J 3 1 1 1 161 54 37 15 55
Subtotal 35 10 11 14 2170 551 400 212 1007
Total 70 20 23 27 4429 1133 885 469 1943
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Table 2: Baseline characteristics of sample students across experimental arms

Students Students Students in (D)-(3) 2)-(3)
receiving TSF receiving control
’ TSPC classes
Q) 2) 3) “) ()
Panel A: Grade 3
Standardized math scores -0.265 -0.297 0.000 -0.265%** -0.297***
(0.058) (0.073)
Standardized language -0.382 -0.284 -0.000 -0.382%** -0.284%**
scores (0.061) (0.073)
Age (in months) 108.273 108.233 107.244 1.029* 0.990
(0.416) (0.544)
Female (1=Yes; 0=No) 0.457 0.463 0.455 0.001 -0.007
(0.028) (0.035)
Left-behind (1=Yes; 0.180 0.381 0.218 -0.038* 0.163%**
0=No) (0.023) (0.030)
Panel B: Grade 5
Standardized math scores -0.591 -0.615 -0.000 -0.591*** -0.615%**
(0.066) (0.081)
Standardized language -0.410 -0.398 -0.000 -0.410%** -0.398%**
scores (0.064) (0.080)
Age (in months) 132.275 132.995 131.352 0.923 1.644%*
(0.473) (0.621)
Female (1=Yes; 0=No) 0.455 0.429 0.436 0.019 -0.007
(0.029) (0.037)
Left-behind (1=Yes; 0.175 0.354 0.149 0.026 0.205%**
0=No) (0.021) (0.029)

Note: Robust standard errors adjusted for clustering at the school level are reported in parentheses. ***, ** and *
indicate statistical significance at 1, 5 and 10 percent levels.

* This column includes all students receiving the TSF treatment.
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Table 3: Simple DID estimates of student assessment and parent-teacher communication on
standardized math and language scores

Standardized math scores Standardized language scores
Baseline Endline Difference  Baseline Endline Difference
test test 2)—(1) test test 35)—4)
H (2) 3) 4) (%) (6)
Panel A: Grade 3
Teacher-Student feedback -0.266 -0.130 0.136™" -0.369 -0.380 -0.011
(TSF)* (0.053) (0.053)
Teacher-Student-Parent -0.281 -0.046 0.234" -0.316 -0.333 -0.017
communication (TSPC) (0.103) (0.108)
Control group 0.000 -0.005 -0.005 0.000 -0.107 -0.107"
(0.049) (0.047)
Difference: TSF — Control 0.141° 0.096
(0.079) (0.067)
Difference: TSPC — 0.239" 0.090
Control (0.093) (0.061)
Difference: TSPC — TSF 0.098 -0.006
(0.061) (0.053)
Panel B: Grade 5
Teacher-Student feedback -0.770 -0.320 0.450™" -0.606 -1.174 0.568"
(TSF)* (0.073) (0.066)
Teacher-Student-Parent -0.763 -0.386 0.377" -0.414 -0.920 -0.506""
communication (TSPC) (0.154) (0.130)
Control groups 0.000 0.189 0.189™" 0.000 -0.772 -0.772""
(0.048) (0.047)
Difference: TSF — Control 0.260" 0.204
(0.136) (0.148)
Difference: TSPC — 0.188 0.266"
Control (0.106) (0.102)
Difference: TSPC — TSF -0.072 0.062
(0.099) (0.138)

Note: Robust standard errors adjusted for clustering at the school level are reported in parentheses. ***, ** and *
indicate statistical significance at 1, 5 and 10 percent levels.
* This column includes all students receiving the TSF treatment.
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Table 4: Effects of student assessment and parent-teacher communication on standardized
test scores of grade 3 students

Dependent variable: Endline
standardized math scores
(standard deviation units)

Dependent variable: Endline
standardized language scores
(standard deviation units)

(@) 2) A3) “4) () (6)
TSF (1=Students assessed 0.16%* 0.17%*%* 0.16%* 0.07 0.10%* 0.09*
biweekly; 0=Otherwise) (0.06) (0.06) (0.06) (0.06) (0.05) (0.05)
TSPC (1=Parents received 0.09%* 0.08 0.07 -0.00 -0.00 0.00
assessment results; (0.05) (0.05) (0.05) (0.04) (0.05) (0.05)
0=Otherwise)
Baseline standardized math 0.69%** 0.69%** 0.78%**
scores (0.03) (0.03) (0.03)
Baseline standardized 0.66%** 0.67%** 0.72%*%*
language scores (0.02) (0.02) (0.00)
Age (in months) -0.01*** -0.01*** -0.01%** -0.00%* -0.00* -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female (1=Yes; 0=No) -0.02 -0.02 -0.02 0.21%%* 0.21%%* 0.20%**
(0.03) (0.03) (0.03) (0.02) (0.03) (0.03)
Left-behind (1=Both parents -0.05 -0.06 -0.05 0.02 0.02 0.02
away; 0=Otherwise) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Teacher characteristics N Y Y N Y Y
School dummies Y Y Y Y Y Y
School dummies * Baseline N N Y N N Y
test scores
N 1948 1948 1948 1936 1936 1936
R’ 0.58 0.58 0.60 0.70 0.71 0.72
Combined program effect 0.25%** 0.25%** 0.23%** 0.06 0.09 0.09
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)

Note: Teacher characteristics include teacher’s age (in month), teacher’s rank (senior, level 1, level 2 or others), and
whether the subject was taught by class teacher (1=Yes; 0=No). Robust standard errors adjusted for clustering at the

class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Table 5: Effects of student assessment and parent-teacher communication on standardized
test scores of grade 5 students

Dependent variable: Endline
standardized math scores
(standard deviation units)

Dependent variable: Endline
standardized language scores
(standard deviation units)

@ 2) 3) 4 (©) (6)
TSF (1=Students assessed 0.08 0.18%*** 0.20%** 0.11 0.17* 0.18*
biweekly; 0=Otherwise) (0.08) (0.06) (0.06) (0.07) (0.09) (0.09)
TSPC (1=Parents received 0.04 -0.01 -0.01 0.18* 0.11 0.14
assessment results; (0.10) (0.10) (0.09) (0.10) (0.09) (0.09)
0=Otherwise)
Baseline standardized math 0.63%** 0.64%%* 0.85%**
scores (0.04) (0.04) (0.04)
Baseline standardized 0.56%** 0.57%%* 0.64***
language scores (0.04) (0.04) (0.11)
Age (in months) -0.01%** -0.01*** -0.01*** -0.00* -0.00%* -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female (1=Yes; 0=No) -0.02 -0.02 -0.01 0.32%%* 0.32%%%* 0.31%%*
(0.04) (0.04) (0.04) (0.05) (0.05) (0.04)
Left-behind (1=Both parents -0.13* -0.12%* -0.10 -0.04 -0.04 -0.03
away; 0=Otherwise) (0.07) (0.07) (0.06) (0.03) (0.03) (0.03)
Teacher characteristics N Y Y N Y Y
School dummies Y Y Y Y Y Y
School dummies * Baseline N N Y N N Y
test scores
N 1891 1891 1891 1891 1891 1891
R’ 0.62 0.63 0.65 0.62 0.63 0.65
Combined program effect 0.12 0.16 0.19%** 0.29%* 0.28** 0.31%***
(0.11) (0.10) (0.09) (0.11) (0.11) (0.11)

Note: Teacher characteristics include teacher’s age (in month), teacher’s rank (senior, level 1, level 2 or others), and
whether the subject was taught by class teacher (1=Yes; 0=No). Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Table 6: Effects of student assessment and parent-teacher communication by student’s left-
behind status

Dependent variable: Endline standardized scores (standard deviation units)
Grade 3 Grade 5

Left-behind Non left-behind Left-behind Non left-behind

Math Lang. Math Lang. Math Lang. Math Lang.

@) 2 3) “4) ) (6) (7 ®)

TSF (1=Students 0.18%* 0.13 0.16%* 0.07 -0.02 0.14  0.24%**  (.18**

assessed biweekly; (0.09) (0.10) * (0.05) (0.12) (0.12) (0.06) (0.09)

0=Otherwise) (0.07)

TSPC (1=Parents 0.33%** 0.05 -0.03 0.03 0.14 0.16 -0.07 0.15%

received assessment (0.11) (0.09) (0.07) (0.05) (0.15) (0.16) (0.09) (0.09)

results; 0=Otherwise)

Student and teacher Y Y Y Y Y Y Y Y

characteristics

School dummies Y Y Y Y Y Y Y Y

School dummies * Y Y Y Y Y Y Y Y

Baseline test scores

N 453 450 1495 1486 363 363 1528 1528

R? 0.59 0.76 0.60 0.71 0.70 0.70 0.61 0.64

Combined program 0.51***  0.18* 0.13 0.09 0.12 0.30%* 0.17* 0.33%*

effect (0.12) (0.10)  (0.08) (0.07) (0.17) (0.16) (0.09) *
(0.11)

Note: Student characteristics include age (in months), gender (female), and baseline standardized test scores of
subjects. Teacher characteristics include teacher’s age (in month), teacher’s rank (senior, level 1, level 2 or others),
and whether the subject was taught by class teacher (1=Yes; 0=No). Robust standard errors adjusted for clustering at
the class level are reported in parentheses.

*xx ** and * indicate significance at the 1, 5 and 10 percent levels.
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Table 7: Effects of student assessment and parent-teacher communication by baseline

academic performance

Dependent variable: Endline standardized scores (standard deviation units)

Bottom third Middle third Top third
Math Language Math Language Math Language
Q) (2) 3) 4) ) ©)
Panel A: Grade 3
TSF (1=Students assessed 0.14 0.11%* 0.16** 0.14%* 0.18%* 0.03
biweekly; 0=Otherwise) (0.10) (0.07) (0.07) (0.06) (0.06) (0.05)
TSPC (1=Parents received 0.12 -0.08 0.04 0.06 0.08%* 0.07
assessment results; (0.15) (0.07) (0.07) (0.09) (0.04) (0.06)
0=Otherwise)
Student and teacher Y Y Y Y Y Y
characteristics
School dummies Y Y Y Y Y Y
School dummies * Baseline test Y Y Y Y Y Y
scores
N 646 628 632 641 670 667
R? 0.49 0.63 0.19 0.21 0.17 0.20
Combined program effect 0.26* 0.03 0.21%* 0.20* 0.26%** 0.11
(0.16) (0.09) (0.09) (0.10) (0.06) (0.09)
Panel B: Grade 5
TSF (1=Students assessed 0.36%** 0.08 0.08 0.20 0.06* 0.31%*
biweekly; 0=Otherwise) (0.11) (0.09) (0.12) (0.13) (0.03) (0.12)
TSPC (1=Parents received -0.08 0.06 0.07 0.21 0.07* 0.10
assessment results; (0.15) (0.13) (0.17) (0.15) (0.04) (0.09)
0=Otherwise)
Student and teacher Y Y Y Y Y Y
characteristics
School dummies Y Y Y Y Y Y
School dummies * Baseline test Y Y Y Y Y Y
scores
N 627 618 563 641 701 632
R? 0.52 0.58 0.28 0.22 0.20 0.31
Combined program effect 0.28%* 0.13 0.14 0.42%* 0.13%** 0.41**
(0.16) (0.14) (0.17) (0.18) (0.04) (0.12)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Table 8: Effects of student assessment and parent-teacher communication by student’s
gender

Dependent variable: Endline standardized scores (standard deviation units)

Grade 3 Grade 5

Girls Boys Girls Boys

Math Lang. Math Lang. Math Lang. Math Lang.

M 2 3) “ ®) (6) Q) ®)

TSF (1=Students assessed  0.23*** 0.10**  0.09 0.06 0.06  0.20%* 029%** (.16
biweekly; 0=Otherwise) (0.07)  (0.04)  (0.09) (0.05) (0.07) (0.09) (0.07)  (0.11)
TSPC (1=Parents received ~ 0.02  -0.07  0.09 0.07 0.06  0.14* 006  0.13

assessment results; (0.09) (0.06) (0.07) (0.06) (0.12) (0.08) (0.13) (0.12)
0=Otherwise)

Student and teacher Y Y Y Y Y Y Y Y
characteristics

School dummies Y Y Y Y Y Y Y Y
School dummies * Baseline Y Y Y Y Y Y Y Y
test scores

N 871 867 1077 1069 831 831 1060 1060
R? 0.65 0.67 0.57 0.72 0.66 0.62 0.66 0.63

Combined program effect 0.24** 0.02 0.17* 0.13* 0.12  0.34***  (.23* 0.29%*
(0.09) (0.07) (0.09) (0.07) (0.12)  (0.11) (0.13) (0.13)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Table 9: Effects of student assessment and parent-teacher communication by the teaching
subject of class teachers

Dependent variable: Endline standardized scores(standard deviation units)

Grade 3 Grade 5

Math teacher Language teacher Math teacher Language teacher

Math Lang. Math Lang. Math Lang. Math Lang.

(D @) 3) “ ®) (6) Q) ®)

TSF (1=Students assessed 0.18* 0.18 0.15%  0.21*%** (045%* (.44 0.19%* 0.14

biweekly; 0=Otherwise) (0.09) (0.16) (0.07) (0.05) (0.11) (0.29) (0.07) (0.11)
TSPC (1=Parents received 0.07 0.07 0.13 -0.07 0.08 0.21 -0.14 0.10
assessment results; (0.08) (0.05) (0.09) (0.07) (0.12) (0.13) (0.13) (0.10)
0=Otherwise)

Student and teacher Y Y Y Y Y Y Y Y
characteristics

School dummies Y Y Y Y Y Y Y Y
School dummies * Baseline Y Y Y Y Y Y Y Y
test scores

N 775 770 1173 1166 571 571 1320 1320
R? 0.52 0.70 0.63 0.74 0.69 0.72 0.64 0.60

Combined program effect 0.26%* 0.25 0.27***  0.14*  0.53%**  (.64** 0.05 0.24
(0.10) (0.15) (0.09) (0.07) (0.09)  (0.29) (0.12) (0.14)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Appendix Table 1: Baseline characteristics of sample students across experimental arms

without School G

Students Students Students in (H-3) 2)-(3)
receiving TSF receiving control
: TSPC classes
(@)) 2) 3)
Panel A: Grade 3
Standardized math scores -0.038 -0.034 -0.000 -0.038 -0.034
(0.071) (0.086)
Standardized language -0.272 -0.141 -0.000 -0.272%** -0.141
scores (0.076) (0.086)
Age (in months) 108.677 108.476 107.828 0.849 0.648
(0.600) (0.761)
Female (1=Yes; 0=No) 0.452 0.462 0.474 -0.022 -0.012
(0.035) (0.042)
Left-behind (1=Yes; 0=No) 0.215 0.433 0.375 -0.160%** 0.059
(0.032) (0.041)
Panel B: Grade 5
Standardized math scores -0.288 -0.283 -0.000 -0.288%** -0.283**
(0.075) (0.088)
Standardized language -0.058 -0.015 -0.000 -0.058 -0.015
scores (0.074) (0.088)
Age (in months) 132.574 133.062 132.350 0.225 0.712
(0.575) (0.730)
Female (1=Yes; 0=No) 0.454 0.438 0.437 0.017 0.001
(0.034) (0.042)
Left-behind (1=Yes; 0=No) 0.197 0.381 0.228 -0.031 0.153%**
(0.028) (0.037)

Notes: Robust standard errors adjusted for clustering at the school level are reported in parentheses. ***, ** and *
indicate statistical significance at 1, 5 and 10 percent levels.
* This column includes all students in the feedback assessment classes and students in the feedback assessment and
communication classes who received student feedback only.
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Appendix Table 2: Baseline characteristics of sample students in assessment and

communication classes

Students in assessment and communication (D-(2)
classes
Receiving TSF only Receiving TSPC
() @) (3)
Panel A: Grade 3
Standardized math scores -0.247 -0.289 0.041(0.087)
Standardized language scores -0.384 -0.256 -0.128(0.093)
Age (in months) 108.135 108.195 -0.060(0.520)
Female (1=Yes; 0=No) 0.468 0.463 0.004(0.039)
Left-behind (1=Yes; 0=No) 0.206 0.354 -0.148***(0.034)
N 496 246 742
Panel B: Grade 5
Standardized math scores -0.604 -0.621 0.017(0.115)
Standardized language scores -0.462 -0.410 -0.052(0.111)
Age (in months) 132.282 133.125 -0.843(0.750)
Female (1=Yes; 0=No) 0.453 0.423 0.030(0.042)
Left-behind (1=Yes; 0=No) 0.198 0.351 -0.153***(0.036)
N 404 208 612

Note: Robust standard errors adjusted for clustering at the school level are reported in parentheses. ***, ** and *

indicate statistical significance at 1, 5 and 10 percent levels.
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Appendix Table 3: Attrition analysis of sample students

Dependent variable: Student missing
in the endline math test
(I=Yes; 0=No)

Dependent variable: Student missing
in the endline language test
(1=Yes; 0=No)

() (2) 3) 4) ) (6)
Student in TSF classes (1=Yes; 0.01 0.01 0.02 0.01 0.01 0.02
0=No) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Student in TSPC classes (1=Yes; -0.00 -0.00 -0.02 -0.00 -0.00 -0.02
0=No) (0.03) (0.03) (0.03) (0.04) (0.04) (0.03)
Grade 5 (1=Yes; 0=No) -0.02 -0.00 -0.00 -0.01 -0.01 0.00
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Baseline standardized math scores 0.02 %% 0.02%** 0.05%**
(0.01) (0.01) (0.01)
Baseline standardized language 0.01 0.01 -0.00
scores (0.01) (0.01) (0.02)
Age (in months) 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00)
Female (1=Yes; 0=No) 0.01 0.01 0.01 0.01
(0.01) (0.01) (0.01) (0.01)
Left-behind (1=Both parents -0.01 -0.01 -0.01 -0.01
away; 0=Otherwise) (0.01) (0.01) (0.01) (0.01)
Teacher characteristics N N Y N N Y
School dummies Y Y Y Y Y Y
School dummies * Baseline test N N Y N N Y
scores
N 4429 4429 4429 4429 4429 4429
R’ 0.15 0.16 0.18 0.15 0.15 0.17

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. *** ** and * indicate significance at the 1, 5 and 10 percent levels.

38



Appendix Table 4: Robustness check of the effects of student assessment and parent-teacher
communication

Dependent variable:
Endline standardized
math scores (std. dev.

Dependent variable:
Endline standardized
lang. scores (std. dev.

units) units)
Panel A: Grade 3

TSF (1=Students assessed biweekly; 0.16** 0.08*
0=Otherwise) (0.06) (0.05)
TSPC (1=Parents received assessment 0.07 0.02
results; 0=Otherwise) (0.05) (0.05)
Student and teacher characteristics Y Y
School dummies Y Y
School dummies * Baseline test scores Y Y
School dummies * Age Y Y
School dummies * Female Y Y
School dummies * Left-Behind Y Y
N 1948 1936
R? 0.60 0.72
Combined program effect 0.23%** 0.09

(0.06) (0.06)

Panel b: Grade 5

TSF (1=Students assessed biweekly; 0.20%*** 0.18*
0=Otherwise) (0.05) (0.09)
TSPC (1=Parents received assessment -0.00 0.13
results; 0=Otherwise) (0.10) (0.09)
Student and teacher characteristics Y Y
School dummies Y Y
School dummies * Baseline test scores Y Y
School dummies * Age Y Y
School dummies * Female Y Y
School dummies * Left-Behind Y Y
N 1891 1891
R 0.66 0.66
Combined program effect 0.19%* 0.32%**

(0.10) (0.11)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at
the class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Appendix Table 5: Effects of student assessment and parent-teacher communication by

teacher’s age

Dependent variable: Endline standardized scores (standard deviation units)

Grade 3 Grade 5
Young teachers Old teachers Young teachers Old teachers
Math Lang. Math Lang. Math Lang. Math Lang.
1) (2) 3) 4) (5) (6) (7 (8)

TSF (1=Students 0.19%**  0.23**  (0.26%*  021%*  0.15%*% 0.30*** (.22%* 0.10
assessed biweekly; (0.06) (0.09) (0.10) (0.09) (0.05) (0.08) (0.09) (0.13)
0=Otherwise)
TSPC (1=Parents 0.06 -0.05 0.09 0.14 -0.10 0.02 0.04 0.15
received assessment (0.06) (0.06) (0.10) (0.08) (0.14) (0.07) (0.12) (0.12)
results; 0=Otherwise)
Student and teacher Y Y Y Y Y Y Y Y
characteristics
School dummies Y Y Y Y Y Y Y Y
School dummies * Y Y Y Y Y Y Y Y
Baseline test scores
N 1020 1019 928 917 793 793 1098 1098
R’ 0.64 0.76 0.57 0.68 0.67 0.66 0.64 0.69
Combined program 0.25%**  0.17*  0.35%**  (.34%* 0.05 0.27**  0.26** 0.25
effect (0.06) (0.08) (0.11) (0.14) (0.12) (0.11) (0.12) (0.17)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Appendix Table 6: Effects of student assessment and parent-teacher communication by

teacher’s rank

Dependent variable: Endline standardized scores (standard deviation units)

Grade 3 Grade 5
Junior rank Senior rank Junior rank Senior rank
teachers teachers teachers teachers
Math Lang. Math Lang. Math Lang. Math Lang.
1) () 3) “) (5) (6) (M (8)
TSF (1=Students assessed 0.15 0.03  0.24%*%* (.28*** (.25%* 0.42 0.18**  -0.01
biweekly; 0=Otherwise) (0.11)  (0.05) (0.06) (0.09) (0.14) (0.25) (0.08) (0.13)
TSPC (1=Parents received 0.03 0.02 0.12 -0.03 -0.07 -0.02 -0.00 0.23*
assessment results; (0.06) (0.06) (0.08) (0.07) (0.12) (0.06) (0.14) (0.12)
0=Otherwise)
Student and teacher Y Y Y Y Y Y Y Y
characteristics
School dummies Y Y Y Y Y Y Y Y
School dummies * Baseline test Y Y Y Y Y Y Y Y
scores
N 915 915 1033 1021 703 703 1188 1188
R? 0.61 0.73 0.60 0.72 0.67 0.65 0.64 0.68
Combined program effect 0.18 0.05  0.37*** (0.25%* 0.19 0.41 0.18 0.22
(0.12)  (0.07)  (0.08) (0.11) (0.11) (0.26) (0.14) (0.19)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the
class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Appendix Table 7: Effects of student assessment and parent-teacher communication on

standardized test scores of grade 3 students (without school G)

Dependent variable: Endline
standardized math scores
(standard deviation units)

Dependent variable: Endline
standardized language scores
(standard deviation units)

@) 2) 3) “4) () (6)
TSF (1=Students feedback 0.14* 0.11 0.10 0.14%* 0.13%* 0.13%*
biweekly; 0=Otherwise) (0.07) (0.07) (0.07) (0.06) (0.06) (0.06)
TSPC (1=Parents received 0.09 0.07 0.07 -0.02 -0.03 -0.02
feedback results; (0.06) (0.07) (0.07) (0.05) (0.06) (0.06)
0=Otherwise)
Baseline standardized math 0.74%*%* 0.74%*%* 0.78%**
scores (0.03) (0.03) (0.03)
Baseline standardized 0.71%** 0.71%** 0.72%**
language scores (0.02) (0.01) (0.01)
Age (in months) -0.01%** -0.01%** -0.01%** -0.00 -0.00 -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female (1=Yes; 0=No) -0.01 -0.01 -0.00 0.18%** 0.18%** 0.18%**
(0.05) (0.05) (0.04) (0.04) (0.04) (0.04)
Left-behind (1=Both parents -0.07 -0.07 -0.07 0.00 -0.00 -0.00
away; 0=Otherwise) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Teacher characteristics N Y Y N Y Y
School dummies Y Y Y Y Y Y
School dummies * Baseline N N Y N N Y
test scores
N 1243 1243 1243 1242 1242 1242
R’ 0.59 0.59 0.61 0.72 0.72 0.73
Combined program effect 0.23%** 0.18%* 0.17 0.12%* 0.11 0.10
(0.07) (0.09) (0.09) (0.06) (0.08) (0.08)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the

class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Appendix Table 8: Effects of student assessment and parent-teacher communication on

standardized test scores of grade 5 students (without school G)

Dependent variable: Endline
standardized math scores
(standard deviation units)

Dependent variable: Endline
standardized language scores
(standard deviation units)

(€] 2) 3) “4) () (6)
TSF (1=Students assessed 0.09 0.18** 0.20%** 0.06 0.16* 0.19*
biweekly; 0=Otherwise) (0.10) (0.06) (0.06) (0.09) (0.09) (0.09)
TSPC (1=Parents received 0.04 -0.04 -0.04 0.21* 0.11 0.13
assessment results; (0.11) (0.12) (0.11) (0.12) (0.10) (0.10)
0=Otherwise)
Baseline standardized math 0.64%** 0.65%** 0.84%%*
scores (0.04) (0.04) (0.04)
Baseline standardized language 0.57%** 0.57%** 0.65%**
scores (0.04) (0.04) (0.11)
Age (in months) -0.01%**  0.01%**  _0.01%** -0.01* -0.00 -0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female (1=Yes; 0=No) 0.02 0.02 0.02 0.39%%** 0.39%** 0.38***
(0.05) (0.05) (0.05) (0.07) (0.07) (0.06)
Left-behind (1=Both parents -0.16%* -0.15% -0.13* -0.04 -0.04 -0.04
away; 0=Otherwise) (0.08) (0.08) (0.07) (0.03) (0.03) (0.03)
Teacher characteristics N Y Y N Y Y
School dummies Y Y Y Y Y Y
School dummies * Baseline test N N Y N N Y
scores
N 1305 1305 1305 1304 1304 1304
R’ 0.60 0.60 0.63 0.60 0.62 0.64
Combined program effect 0.13 0.14 0.17 0.27** 0.28** 0.327%**
(0.13) (0.11) (0.11) (0.12) (0.12) (0.12)

Note: Student and teacher characteristics are listed in Table 6. Robust standard errors adjusted for clustering at the

class level are reported in parentheses. ***, ** and * indicate significance at the 1, 5 and 10 percent levels.
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Assessment Assessment items Points Remarks
categories
Academic Finishing homework on (20 points) deduct 2 points if
performance time missed one homework);
(40 points Homework on time (10 points,
maximum) deduct one point for late once)
Math homework quality (10 points)Points linked to correct

answers

Chinese homework
quality

10 points)Points linked to correct
answers

Daily misconduct

Late for school

(10 points)- from class register -

(15 bonus points

(90 points deduct 1 point per missed day
maximum) Whether left or missed (10 points) from class register -
any classes deduct 1 point per missed class
(even negative for more than 10
misses)
Whether absent from (20 points) from class register -
school without deduct 2 points per absence (even
legitimate reason negative for more than 10
absences)
Quarrel with other (40 points) — teacher records and
students judges
Disturb others during (10 points) - teacher records and
lessons judges
Daily good Positive good behavior maximum 3 points - teacher
behavior judgment

Helping teachers

maximum)

maximum 3 points - teacher
judgment

Helping or caring for

maximum 3 points - teacher

classmates judgment
Good citizenship in maximum 3 points - teacher
general judgment
Any other good behavior maximum 3 points - teacher

judgment

Total score

(130 points plus 15 bonus maximum)

Note: The maximum is 130 — 40 points for academic results, 90 for bad behavior, and a maximum
bonus of 15 for good behavior. Each student’s results were discussed between teacher and student

in the TSF experiment, and further by parents in the TSPC experiment . This form is completed

and discussed bi-weekly during the experiment, a total of 13 times.

Figure 1: Student feedback scorecard
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Figure 2: Locations of sample schools in Shaoyang County, Hunan Province, China
Note: Panel A indicates location of Hunan Province in China. Panel B indicates location of Shaoyang County in
Hunan province. Panel C indicates locations of sample schools and districts in this study.
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Sampling and
baseline test
(Dec 2014)

Allocation
and training
(Feb to Mar
2014)

25 elementary schools in Shaoyang county of Hunan
Province met selection criteria.

excluded.

| | 15 schools were randomly

10 schools were randomly selected. All 70 classes in
Grade 3 and Grade 5 were sampled. A total of 4,429
students took baseline Math and Chinese tests.

Classes in the 10 sample schools were randomized into
two intervention groups and one control group.

Intervention
(Apr 2015 to
Jan 2016)

Feedbackt and Parent Communication

Classes:
Feedback Classes: 23 classes (1,353 students) were
20 classes (1,133 students) were allocated to this group. All students
allocated to this group. All students received regular assessment by class
received regular assessment by class teachers. About one-third of them (469
teachers. students) were randomly selected to

receive parent-teacher communication
about the assessment.

allocated to this group and received no

Control Classes:
27 classes (1,943 students) were

intervention.

Endline test
(Jan 2016)

199 students were lost.

171 students were lost.

220 students were lost.

962 students remained in the sample and 1,154 students remained in the sample
took endline test. and took endline test.

1,723 students remained in the sample
and took endline test.

Figure 3. Profile of randomized controlled trials



