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the same program implemented by an NGO, and a pure control. Results show that compared to 

the pure control condition and unlike the NGO program, the government program did not 
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Institutions, Implementation, and Program Effectiveness: Evidence from a Randomized 

Evaluation of Computer-Assisted Learning in Rural China 

 
1 Introduction 

Integrating technology into education has been found to be an effective means of helping 

students across the world (Pal 2006; Banerjee et al. 2007; Ebner and Holzinger 2007; Lai and Gu 

2011; Escueta et al. 2017). Studies from developing countries, such as India, find that computer-

assisted learning (CAL) programs can compensate for teacher shortages or poor teaching quality 

and ultimately improve student math scores (Pal 2006; Banerjee et al. 2007; Muralidharan et al. 

2017a). In rural China, Mo et al. (2015) and Bai et al. (2016) demonstrate that CAL programs 

have positive and statistically significant impacts on student achievement in math, language arts, 

and English in both the short and long term. Escueta et al. (2017), which provides a literature 

review of studies on the effectiveness of CAL programs, finds that the majority of studies (21 out 

of 29) find positive and statistically significant effects on student learning in both developed and 

developing countries. 

Although introducing technology into the formal education system may be a cost-

effective way to improve student outcomes in developing countries, technology programs may 

fail to produce impacts because of poor implementation. In particular, the nature of principal-

agent relationships may undermine program effectiveness. For example, education officials 

(principals) may not devote sufficient resources to help school administrators and teachers 

(agents) implement or upscale a program (World Bank 2003). The actions of agents may also be 

difficult to monitor. Schools are often far away from the central offices of educational 
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authorities. As a result, it is often difficult to know whether school administrators and teachers 

have set aside time to carry out the program with sufficient frequency, regularity, and quality.  

This paper contributes to the literature by comparing program implementation and 

effectiveness under different types of institutions. To this end, we have three specific objectives. 

First, we measure the impact on student outcomes of a CAL program that is implemented by a 

government agency (henceforth, the government CAL program) versus a pure control condition. 

Second, we examine the impact of an identical CAL program implemented by an NGO 

(henceforth the NGO CAL program) versus the pure control and the government CAL program. 

Third, we explore mechanisms—including differences in implementation across the treatment 

groups—that may underlie potential differences in student outcomes. 

To meet these objectives, we conducted a cluster-RCT in rural China. We selected 120 

primary schools in one of China’s poorest provinces and then randomized the schools into three 

groups: schools that received a CAL program for English language learning that was 

implemented by a government agency (henceforth, government schools), schools that received 

an identical CAL program that was implemented by an NGO (henceforth, NGO schools), and 

schools that did not receive any CAL program (henceforth, control schools).1 We assessed the 

program’s effectiveness by measuring how the 5,574 Grade 4 students in the study scored on a 

standardized English language test after one academic year of the CAL program, holding 

constant the scores on a similar standardized test given during the baseline. To understand 

potential mechanisms that led to any differences in effects, we measured the effort that 

 
1 Researchers are concerned that governments (compared to non-governmental entities) may not devote equally 

sufficient resources towards program implementation (Deaton 2010; Banerjee et al. 2017; Muralidharan and 

Niehaus 2017). However, we know of few experimental evaluations that directly compare the same program 

implemented by different types of institutions. Indirect comparisons abound (see the discussion in Banerjee et al. 

2017). For example, a non-experimental meta-analysis by Vivalt (forthcoming) shows larger effect sizes when 

programs are implemented by NGOs as opposed to governments. 
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principals—education bureau personnel (i.e., government officials) and NGO staff—put into 

program implementation and monitoring. We also assessed the extent to which agents (school 

administrators and teachers) adhered to implementation protocols. Finally, we conducted 

correlational analyses to explore the degree to which different mechanisms were associated with 

differences in students’ academic outcomes. 

Our findings, when taken together, indicate that differences in implementation among 

institutions matter for program effectiveness. In regard to direct impacts, we find that the 

government CAL program was ineffective, relative to the control group, at improving student 

outcomes. By contrast, the NGO CAL program resulted in improved student outcomes relative to 

either the control group or the government CAL program. In addition, we find that certain 

measures of the fidelity of the implementation process (what we call “programmatic content” for 

short), did not differ between the two program intervention conditions. For example, the quality 

of teacher training associated with the CAL program did not differ between the government and 

NGO treatment arms. In addition, the number and frequency of CAL sessions held in the 

government and NGO schools were the same.  

Although programmatic content did not differ, we do find other potentially critical 

differences in the degree to which agents (schools and teachers) adhered to the CAL program 

protocol. For example, according to protocol, the CAL program was supposed to be held during 

computer class sessions instead of during English class and run by computer teachers instead of 

English teachers. Ultimately, however, government schools were more likely to violate these 

aspects of the protocol. Compared to NGO schools, government schools were 29 percentage 

points more likely (43 percent of government schools versus 14 percent of NGO schools) to 

substitute English classes with the CAL program. This resulted in students in the government 
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CAL program receiving less teacher-led instruction overall and, therefore, less English 

instruction overall than students in the NGO CAL program. Government schools were also 23 

percentage points more likely (35 percent of government schools versus 12 percent of NGO 

schools) to assign English teachers to run the CAL program.  

We also find substantial differences in monitoring across the two intervention groups. In 

fact, our results indicate that government officials were less likely to directly monitor the schools 

(call or visit the schools to follow up with program progress) than were the NGO staff. 

Government officials also were much less likely to help program teachers solve technical 

problems.  

Finally, simple descriptive results from correlational analyses suggest that both the 

substitution of regular instruction and lack of direct monitoring may have led to the lack of 

statistically significant impacts in government schools. While we do not have data to determine 

the reasons behind the increased substitution and lack of monitoring, we posit that the 

government may have faced greater resource constraints or less pressure from outside 

stakeholders than the NGO. Regardless of the reasons, the results suggest that not addressing 

resource constraints to avoid substitution and a lack of direct monitoring were two key 

institutional features that hampered program effectiveness. 

Taken together, the results of our study contribute to a small but growing literature on the 

role of institutions in program roll out and scale up (Banerjee et al. 2017). Bold et al. (2013) also 

looks at an education program implemented via both government and NGO.2 The study finds 

that when a contract teacher program was implemented by an NGO, the program yielded positive 

 
2 Although Bold et al. (2013) conducts a direct experimental comparison of NGO- versus government-led programs, 

this comparison was also overlaid with three additional treatment comparisons. Differences in effects between the 

NGO- and government-led treatment arms could therefore have been due to potential complementarities between the 

various treatment regimes (Mbiti et al. 2019). 
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and statistically significant effects on student achievement. In contrast, the treatment effects were 

indistinguishable from zero in schools that received contract teachers from the local government. 

The authors conclude that inefficient implementation and monitoring by local officials may have 

led to lower levels of teacher effort and, ultimately, a lack of program effectiveness. Although 

not directly comparing program effectiveness and implementation between different institutions, 

Banerjee et al. (2017) also shows that a teaching training intervention in India could have been 

effective if officials had provided sufficient mentoring and monitoring. Taken together, the 

results of these two studies, as well as the present study, suggest that more complex educational 

programs (such as teacher recruitment, teacher training, and introducing a computer-assisted 

learning program into schools) may require additional institutional support that may not 

necessarily be required for less complex programs. 

 

2 Sampling, Data, and Methods 

2.1 Sampling and the Process of Randomization 

We conducted a clustered RCT of CAL in rural schools in northwest China during the 

2013–2014 academic year. A total of 120 primary schools, comprising 5,574 Grade 4 students in 

poor minority areas in China’s Qinghai Province, were included in our study. We focus on Grade 

4 students because the CAL program provided remedial tutoring for the subject of English, 

which many students in Qinghai begin to study as early as the fourth grade (Zheng 2009). The 

pace of the CAL program was matched to the English teaching curriculum in the sample schools.  

We followed three steps to select the sample (Figure 1). First, to focus our study on 

students from poor rural areas, we restricted our sampling frame to Haidong Prefecture, a poor 

minority area in Qinghai Province in northwest China. Among the 31 provinces in mainland 
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China, Qinghai ranked 30th in terms of GDP per capita in 2013 (National Bureau of Statistics 

2014). The annual per capita net income of the selected prefecture was only 6,150 RMB 

(approximately 990 USD; National Bureau of Statistics 2014). Second, after choosing Haidong 

Prefecture in Qinghai Province, we selected the sample counties. All six counties in the 

prefecture were chosen to be included in our sampling frame. Five of the counties are nationally 

designated poor counties (National Bureau of Statistics 2014).  
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Third, we selected the sample schools based on our power calculation and the availability 

of school computer facilities. According to our power calculation, we needed 40 schools per 

treatment arm to find a minimum detectable effect of 0.20 standard deviations (SDs) in the 

outcome test scores, with a power of 0.80, a 5 percent significance level, an intra-cluster 

correlation (ICC) of 0.1, a pre- and post-intervention correlation of 0.40, and an average of 50 

observations in each school (cluster). To generate a sampling frame to choose 120 schools, we 

obtained a comprehensive list of schools in the six counties from each county’s local education 

bureau. We then restricted our sample to schools that met the minimum requirement of the CAL 

Evaluation 

(Jun 2014) 

A sample of 120 schools in Haidong, Qinghai Province (a total of 5,574 students 

in Grade 4) 

1,720 students surveyed 1,694 students surveyed 

Control group: 40 schools 

(1,823 students) 

NGO schools: 40 schools 

(1,818 students) 

Baseline 

(Sep 2013) 

Allocation 

(Sep 2013) 
Government schools: 40 

schools (1,933 students) 

124 (6.8%) attrition due 

to student illness and 

school transfer 

1,839 students surveyed 

Randomly assigned 40 schools to receive the CAL intervention organized by the 

research team (NGO schools), 40 schools to receive the CAL intervention 

organized by the government (government schools), and the other 40 schools 

served as the control group.  

94 (4.9%) attrition due to 

student illness and school 

transfer 

103 (5.7%) attrition due to 

student illness and school 

transfer 

Figure 1: Experimental Profile 
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program for computer facilities. The minimum requirement was a ratio of one computer to four 

students (or 0.25). This ratio was needed to ensure that, at most, two students would be able to 

share one computer. We found a total of 130 schools in the six sample counties that met the 

requirement, and then we included 120 schools in the experiment.  

Next, we randomly assigned the participating schools to one of three groups: the NGO 

treatment arm, the government treatment arm, or the control (Figure 1). Ultimately, we randomly 

assigned 40 schools to receive a CAL treatment that was implemented by the NGO (NGO 

schools) and another 40 schools to receive a CAL treatment that was implemented by the 

government officials (the staff of the prefectural/county bureaus of education – the lowest levels 

of the education hierarchy – and the school administrators and teachers in the county’s treatment 

schools; government schools). The remaining 40 schools, all of which had computer rooms, were 

assigned to the control group (control schools) and, as such, did not participate in the CAL 

program. Ultimately, there were a total of 1,818 students in the 40 NGO schools, 1,933 students 

in the 40 government schools, and 1,823 students in the 40 control schools.    

 Our randomization process created a balanced sample across the treatment and control 

groups. To analyze whether there were any statistically significant differences among the three 

groups, we used a set of student characteristics. In doing so, we regressed the baseline 

characteristics on the treatment dummy variables. The results show that none of the variables 

exhibit statistically significant differences among the three groups (Table 1). In addition, all of 

the differences between treatment and control groups are small in magnitude.  
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Table 1. Comparison of the baseline characteristics of the treatment and control groups prior to attrition 

    NGO schools 

 

Government schools  
P-value 

for joint 

F test   
Coefficient SE Coefficient SE 

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

[1] Student baseline English score (SD) -0.02 (0.22)  0.03 (0.18)  0.96 

[2] Student gender (1 = male, 0 = female) -0.01 (0.02)  -0.00 (0.02)  0.71 

[3] Student age (year) 0.04 (0.10)  -0.07 (0.10)  0.60 

[4] Student ethnic minority (1 = yes, 0 = 

no) 

-0.00 (0.09)  -0.01 (0.08)  0.99 

[5] Student self-efficacy scale (0-4 pts) 0.00 (0.03)  0.01 (0.03)  0.94 

[6] Used computer before (1 = yes, 0 = no) -0.05 (0.07)  -0.00 (0.07)  0.70 

[7] Only child (1 = yes, 0 = no) 0.02 (0.03)  0.02 (0.03)  0.78 

[8] Mom junior high or higher (1= yes, 0= 

no) 

-0.04 (0.06)  0.03 (0.05)  0.42 

[9] Dad junior high or higher (1 = yes, 0 = 

no) 

0.01 (0.04)  0.03 (0.04)  0.67 

[10] Mom has migrant job (1 = yes, 0 = no) -0.03 (0.03)  -0.02 (0.03)  0.51 

[11] Dad has migrant job (1 = yes, 0 = no) -0.03 (0.03)  -0.04 (0.03)  0.31 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school level. 

 

Although the sample included 5,574 Grade 4 students at the time of the baseline survey, 

there was 5.8 percent attrition from the survey by the end of the study. This attrition was due to a 

number of reasons. The most common reasons were school transfers and extended absences due 

to illness or injuries (Figure 1). In the end, we were able to follow up with 5,253 students.  

To understand the characteristics of those who dropped out of the study and to assess 

whether attrition affected the validity of the randomization, we regressed attrition status on the 

treatment variables. A comparison of the attrition rates among the two treatment groups and the 

control group showed that the attrition rates were not related to treatment status (Table 2). 
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Table 2. Comparison of attrition between the treatment and control groups 

 Dependent variable: Attrition  

(1 = yes, 0 = no) 

   (1) 

[1] NGO schools (1 = yes, 0 = no) 0.01 

  (0.02) 

[2] Government schools (1 = yes, 0 = no) -0.01 

  (0.01) 

[3] Constant 0.06*** 

  (0.01) 

[4] Observations 5,574 

[5] R-squared 0.00 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school level. 

We also used the sample that completed the study (i.e., students who took part in both the 

baseline and post-intervention surveys and were included in the final analytic sample) and 

regressed the baseline characteristics on treatment variables. None of the regressions shows 

statistically significant differences between the treatment and control groups (Table 3). In other 

words, our results show that student characteristics were well balanced between the treatment 

and control groups, both prior to and after attrition.  
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Table 3. Comparison of baseline characteristics of the treatment and control groups after attrition 

    NGO schools  Government schools P-value 

for joint 

F test   
Coefficient SE 

 
Coefficient SE 

    (1) (2) (5) (4) (5) 

[1] Student baseline English score (SD) 0.01 (0.22)  0.03 (0.18) 0.99 

[2] Student gender (1 = male, 0 = female) -0.01 (0.02)  0.00 (0.02) 0.87 

[3] Student age (year) 0.03 (0.10)  -0.06 (0.10) 0.66 

[4] Student ethnic minority (1 = yes, 0 = no) -0.01 (0.09)  -0.01 (0.08) 0.99 

[5] Student self-efficacy scale (0-4 pts) -0.00 (0.03)  0.01 (0.03) 0.90 

[6] Used computer before (1 = yes, 0 = no) -0.05 (0.07)  -0.00 (0.07) 0.72 

[7] Only child (1 = yes, 0 = no) 0.01 (0.03)  0.02 (0.03) 0.76 

[8] Mom junior high or higher (1=yes, 0=no) -0.03 (0.06)  0.03 (0.05) 0.45 

[9] Dad junior high or higher (1=yes, 0=no) 0.01 (0.04)  0.03 (0.04) 0.77 

[10] Mom has migrant job (1=yes, 0=no) -0.02 (0.03)  -0.02 (0.03) 0.66 

[11] Dad has migrant job (1=yes, 0= no) -0.03 (0.03)  -0.05 (0.03) 0.32 
*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school level. 

 

2.2 Experiment Arms/Interventions 

Both the intervention organized by the education bureau and the intervention organized 

by the NGO involved CAL programs that used computers and sets of remedial tutoring software 

to complement the regular English curriculum of the students. The education bureau is a formal 

part of the prefectural government and has the responsibility of managing school-based 

programs, among other responsibilities. The NGO is a university-based, education-oriented 

entity that is involved, throughout western China, in implementing projects and programs, 

mainly in rural schools.  

In both the government and NGO schools, the protocol was to implement the CAL 

program during the period of time at school when students had a formal computer course 

scheduled.3 Before the CAL program, fourth graders in each of the sample schools had one 

computer class that met twice per week. During the computer classes, the students would use 

computers to learn basic computer operations, such as how to use a mouse or the keyboard. No 

 
3 According to our investigations prior to the study, the quantity and quality of the usual computer classes were low; 

as such, CAL sessions did not replace any substantial learning in which the students otherwise might have engaged.  
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learning in any subjects other than basic computer skills took place during computer classes.4 

The CAL program protocol required the CAL sessions to be organized during each school’s 

computer class time period, that is, during the two 40-minute program sessions each week. To 

facilitate the sessions’ being held during computer classes, the protocol also required computer 

teachers, and not English teachers, to be assigned to organize the CAL program and to supervise 

the session.  

To facilitate the implementation of the CAL protocol, the NGO and government agency 

compensated the teachers who instructed the CAL sessions in their respective treatment arms 

with a stipend of 500 RMB (approximately 80 USD) every semester. The stipend was distributed 

to the program teachers at the end of the 2013–2014 academic year only if they faithfully 

implemented the CAL program. To monitor how closely the teachers followed the protocol, the 

NGO recruited enumerators from universities in Haidong Prefecture to visit the CAL schools 

during the program period. The enumerators randomly selected students from each treatment 

class and surveyed them about how the CAL classes were organized. Instead of recruiting 

enumerators, the government agency sent an official from the county bureau of education, the 

county program manager, to the schools for monitoring.  

In both sets of the treatment schools, two pieces of software (henceforth, the CAL 

software package) were used. One set of software for the program was designed to improve the 

basic competencies of students in the uniform national English curriculum. This software, 

 
4 Although the Central Ministry of Education sets the national curriculum for every subject, including computer 

classes, we found that many rural Qinghai schools did not adhere to this curriculum. Our data indicated that only 52 

percent of the students reported that they had ever had a computer class, and 78 percent of these reported they had 

only one 40-minute computer class (instead of two 40-minute classes) per week. Similar results were found in Xi et 

al. (2017). As far as curriculum, when we called sample schools that held computer classes regularly, we found that 

all computer teachers reported that they taught only basic operations, such as how to use the mouse or keyboard. In 

fact, students also could learn such skills in CAL sessions, which require typing and mouse operation to use the 

software. The CAL teachers also are required to provide students with guidance in this regard. 
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obtained from a commercial IT company, provided both animated reviews of the lesson of the 

day and game-based remedial exercises in English (for that lesson) for the Grade 4 students.  

The NGO paid to have other software developed. The second software package provided 

a large number of additional remedial exercise questions. The NGO worked with teachers and 

experts from the Beijing-based Teaching English to Speakers of Other Languages (TESOL) 

organization to choose the questions. The questions were then integrated into an animation-based 

game interface to make it interesting and fun for the students. 

Although the CAL software was based on the material that students learned in class and 

did not impart any substantial new material, it had several features that may have uniquely 

contributed to student learning. First, the animated and game-based nature of the types of 

software may have increased student interest and motivation in learning the subject area. Second, 

the software provided one-on-one remedial tutoring with timely feedback. Once a student 

answered a question incorrectly, a window appeared with the correct answer and a detailed 

explanation. To prevent students from proceeding to the next question without digesting the 

explanation, the window could not be closed until ten seconds had passed. Thus, although based 

on the same curriculum, the software included several elements that traditional classroom 

pedagogy does not possess and that could potentially improve student learning outcomes. 

English was chosen as the program subject for several reasons. First, English is one of the 

main subjects used to test students as part of the competitive exam system in China, which 

allows students to compete for positions in high school and college (Bolton and Graddol 2012; 

McKay 2002). In fact, at the time of the survey, English represented approximately one-third of 

the total points in both the high school and college entrance exams. Second, English teaching and 

English learning are particularly weak in the poor rural areas of China (Hu 2005; Li 2002; Zhao 
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2003). Studies have shown that a low English score is one of the primary factors that keeps rural 

students from attending high school in China (Loyalka et al. 2014). According to the literature, 

English teachers are of notoriously poor quality in rural China (Hu 2005; Hu 2009). Based on 

these reasons, English learning was the targeted subject of the CAL program. 

Our data show that the quality of the English teaching was particularly poor in rural 

Qinghai. Although primary school students started to learn English in Grade 3, and 80 percent of 

fifth graders had four to five 40-minute English classes each week, according to the reports from 

students and school administrators of sample schools, they lacked qualified teachers, and local 

public schools lacked English teachers in general. The student-English teacher ratio was 178:1, 

whereas the average student-teacher ratio in rural Qinghai primary school was 21:1 (Ministry of 

Education, 2014). Nearly 53 percent of our sample schools had no more than two English 

teachers per school, and more than one-third of the sample schools had only one English teacher. 

Furthermore, the quality of English teachers was poor. Only 34 percent of the English teachers 

had a college education, and 33 percent had only a vocational high school education. 

2.2.1 NGO schools 

The NGO implemented the CAL program in the 40 NGO schools. To organize the 

program for the teachers in these schools, the NGO carefully designed and compiled a CAL 

implementation protocol. The protocol included a lesson-by-lesson curriculum, a software 

introduction, and a set of instructions in regard to teacher responsibilities. During a one-day 

intensive training before the program was launched, the NGO trained the computer teachers on 

the program protocol. During the program implementation, teachers were called periodically to 

ensure that the program progressed as planned and the protocol was being followed. The NGO 
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also conducted random checks of all schools by sending volunteers to each school. Whenever 

needed, the NGO provided technical support. 

The protocol also required computer teachers to organize CAL sessions twice a week 

during computer classes. In a typical CAL session, the students were supervised to use the 

software package to learn English on their own. Students watched the animated video that 

reviewed the materials on which they were receiving instruction during their regular English 

class sessions (during the previous week or during a time earlier that day). Then, students played 

games to practice the skills introduced in the video lecture. No instruction on English was 

supposed to be given during the classes. 

2.2.2 Government schools 

Among the schools in the government school group, the CAL program was implemented 

by the prefecture education bureau in a centralized way, the way that most other government 

programs are carried out. The prefecture education bureau first sent out an official document 

(directive) to the county education bureau to inform them to launch the CAL program. The 

directive required officials from the county education bureau to assign an individual, i.e., a 

county program manager, to be in charge of carrying out the program. The county program 

managers are officers of the local education bureaus and have daily responsibilities that include 

mainly carrying out countywide pedagogical research and teaching quality evaluations. In 

addition to these regular duties, they must carry out tasks stipulated in official directives issued 

by the provincial government, such as the official directive mentioned above. Based on the 

directive, it became a core responsibility of the program managers to implement and monitor the 

CAL program.   
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The prefecture education bureau then organized a staff training in which all the county 

program managers were taught about the requirements of the program implementation. After the 

training, the program managers went back to their own county and organized teacher training 

programs, conducted with the teachers from government schools at their respective county seats. 

During program implementation, the county program manager also was responsible for 

monitoring the program’s progress and reporting to the prefecture education bureau. 

To help the prefecture bureau to implement the overall CAL program, a team from the 

NGO was invited as outside experts to train the program managers in the program’s protocol. 

This reliance on outside experts is a common occurrence when new programs are promoted in 

China’s school system. To ensure that the basic program in the government schools was the same 

as that being implemented in the NGO schools, the NGO expert group prepared identical training 

materials for both groups, intended to minimize the differences that might exist in the training of 

teachers in the two types of schools.  

The training materials included training slides that covered all of the knowledge that 

teachers needed for successfully implementing the program. Also included were documents/ 

PowerPoint presentations that summarized the most important features of the software and the 

program’s protocol. All of the training materials were supported by well-tested training videos 

that the county program managers were required to use to demonstrate the CAL program’s 

implementation protocol to the teachers.  

2.2.3 Control schools 

As noted, a total of 1,720 Grade 4 students in 40 control schools constituted the control 

group. During the program, students in the control group did not receive any intervention. To 

avoid any spillover effects, administrators in the control schools, which were located in school 
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districts separate from those of the treatment schools, were blinded to the experimental nature of 

the study. To our knowledge, none of the school administrators, teachers, or students in the 

control school was aware of the program. 

2.3 Data Collection 

We conducted two rounds of surveys in the 120 sample schools. The first round was a 

baseline survey that took place in September 2013 at the beginning of the fall semester. The 

baseline survey was completed before any implementation of our experiment had begun. The 

second round of the survey was an evaluation, which was conducted at the conclusion of the 

study in June 2014, a time that coincided with the end of the spring semester of the 2013–2014 

academic year. 

In each survey round, the enumeration team visited each sample school and conducted a 

three-part survey. The first part comprised a 30-minute standardized English test. All of the 

questions in the English test in the post-intervention survey were different from the questions in 

the baseline survey. We included only questions that did not overlap with the exercises in the 

CAL software package. Our enumeration team strictly enforced time limits and proctored the 

examinations. We normalized the baseline and post-intervention test scores relative to the 

distribution of the baseline and post-intervention test scores of the control group to ensure that 

test scores from different rounds of surveying were comparable. We used the normalized English 

scores as the main measure of the program outcome of English academic performance.    

In the second part of the survey, enumerators collected information on the characteristics 

of students and their families. Based on this part of the survey, we were able to construct a set of 

demographic and socioeconomic indicators. The dataset included measures of student gender, 

student age, whether the student belongs to an ethnic minority, whether the student used a 
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computer before, whether the student is the only child in the family, whether the mother finished 

junior high or higher education, whether the father finished junior high or higher education, 

whether the mother has a migrant job, and whether the father has a migrant job.  

In the second part of the survey, we also collected information on student non-cognitive 

traits. We adopted the General Self-Efficacy Scale (GSE) to measure self-efficacy (Jerusalem and 

Schwarzer 1992). We collected information on student perceptions of their English teachers and 

English classes. The measures include liking of the English teacher, liking of the English class, 

and the feedback students received in English classes. The measure of the feedback that students 

received in the English classes was generated using five questions about students’ interaction 

with the English teacher in the English classes. These questions reflect the amount of attention 

that each student perceived to have received from the English teacher. 

In the third part of the survey, we gathered information on program implementation. 

First, we evaluated the quality of the teacher training by administering a 20-minute test to all of 

the teachers who participated in the teacher training organized by the NGO (in the NGO schools) 

and the county program mangers (in the government schools). The test was designed to evaluate 

teacher knowledge of the software and program protocol.  

In the third section of the evaluation survey, we also documented how well the program 

protocol was followed by the school administrators and teachers. For example, we documented 

the number of months that the CAL program was run and how often the CAL sessions were 

organized during the academic year. Both students and teachers were asked these questions for 

verification of the information. We also collected information on the time slots during which the 

CAL sessions took place and which teacher was assigned to organize/supervise the CAL 

sessions. Finally, we asked teachers whether anyone from the government called or visited the 
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schools to follow up with, supervise, or monitor program implementation. We also kept track of 

the interactions between the NGO and the schools by recording whether and how often the NGO 

called or visited the schools. 

2.4 Statistical Methods 

To estimate the average treatment effect of the CAL program that was implemented by 

the government and the NGO, we adopted both an unadjusted and adjusted ordinary least squares 

(OLS) regression analytical approach. The unadjusted OLS analysis regressed the post-

intervention outcome variables (e.g., standardized post-intervention English test score) on the 

dummy variables of the treatment status. The model (henceforth, the unadjusted model) we 

estimated is: 

   𝑦𝑖𝑠 = 𝛼 + 𝛽1𝑡𝑟𝑒𝑎𝑡1𝑠 + 𝛽2𝑡𝑟𝑒𝑎𝑡2𝑠 + 𝜃𝑦0𝑖𝑠 + 𝜀𝑖𝑠       (1) 

where 𝑦𝑖𝑠 is the post-intervention outcome variable for child i in school s, 𝑡𝑟𝑒𝑎𝑡1𝑠 is the dummy 

variable that indicates a student in an NGO school (equal to 1 for students in the NGO schools 

and 0 otherwise), and 𝑡𝑟𝑒𝑎𝑡2𝑠 is the dummy variable that indicates a student in a government 

school (equal to 1 for students in the government schools and 0 otherwise). Because the 

treatment was randomly assigned, 𝛽1 and 𝛽2 in equation (1) provide unbiased estimates of the 

average treatment effect of the CAL program that was conducted by the NGO personnel and the 

officials, including the county program managers, from the government. We also included 𝑦0𝑖𝑠 

on the right-hand side, which is the outcome variable at the baseline. 

To improve the efficiency of estimation, we also estimated an adjusted model by 

including a set of control variables: 

𝑦𝑖𝑠 = 𝛼 + 𝛽1𝑡𝑟𝑒𝑎𝑡1𝑠 + 𝛽2𝑡𝑟𝑒𝑎𝑡2𝑠 + 𝜃𝑦0𝑖𝑠 + 𝑋𝑖𝑠𝛾 + 𝜀𝑖𝑠                 (2) 
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where 𝑋𝑖𝑠 includes a vector of control variables of student and family characteristics (Rows 2 to 

11 in Table 1). In all regressions, we accounted for the clustered nature of our sample by 

constructing Huber-White standard errors, corrected for school-level clustering. 

 

3 Results 

The data indicate that there is a statistically significant difference between the impact of 

the government CAL program and the NGO CAL program (Table 4). The NGO CAL program 

improved student English scores by 0.16 SD (statistically significant at the 5 percent level) if we 

use equation (1), the unadjusted model (Column 1, Row 1). When using the adjusted model in 

equation (2), which added control variables, the NGO CAL program improved English scores by 

0.18 SD (statistically significant at the 1 percent level; Column 2, Row 1). The signs and the 

magnitudes (0.16 to 0.18 SDs) of the NGO CAL program are similar to those (from 0.13 to 0.16 

SDs) that were generated by other CAL programs in China, which were all implemented by 

NGOs (Mo et al. 2015).  

Table 4. Ordinary least squares estimates of treatment effect on standardized English test 

scores 

   

Dependent variable: 

Evaluation English score 

(SD) 

  (1) (2) 

[1] NGO schools (1 = yes, 0 = no) 0.16** 0.16** 

  (0.07) (0.07) 

[2] Government schools (1 = yes, 0 = no) -0.07 -0.07 

  (0.07) (0.07) 

[3] Control variables a No Yes 

[4] Observations 5,253 5,253 

[5] R-squared 0.64 0.65 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school 

level.  
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a Control variables include the variables shown in Table 1. 

 

In contrast, the program that was implemented by the government was ineffective. The 

scores of the students in the government CAL program did not improve relative to those of the 

students in the control schools (Table 4, Row 2). The estimate of the program effect is negative, 

but not statistically significant (Column 1, Row 2), if we use the unadjusted model in equation 

(1). When using the adjusted model (equation 2), the effect of the program on standardized 

English scores is still less than zero (-0.07) and is not statistically significant (Column 2, Row 2). 

To better understand the magnitude of the impact, we also run a regression based on equation 2, 

using raw scores as the dependent variable. The results show that the NGO CAL program 

improved English raw scores by 2.13 points (on a 100-point exam), while the coefficient on 

government CAL program treatment variable was close to zero (-0.90 points) and not statistically 

significant (Appendix A). 

 

4 Mechanism analysis 

In this section, we empirically examine why the two identical CAL protocols 

(government and NGO) produced such different outcomes. We focus on whether the two CAL 

programs were actually conducted in different ways. In addition to comparing program 

implementation and monitoring between the two groups, we also examine correlations between 

these potential causal mechanisms and student achievement. Although potentially illuminating, 

we approach the correlational analyses with caution, as the mechanisms are clearly not 

exogenous.   

According to our analysis, when we examine relatively simple and straightforward 

measures that are commonly used to evaluate the fidelity of program implementation 
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(“programmatic content” for short), we found no statistically significant differences. 

Specifically, Table 5 provides a comparison of these measures between the two treatment 

groups. Our analysis suggests that the quality of the government-organized teacher training for 

the CAL program did not differ from that of the NGO-organized teacher training. The teacher 

training evaluation scores of government schools were 1.25 questions (out of 20) lower than 

those of the NGO CAL program (statistically significant at the 5% level—see Row 1, Column 

1). Given that almost all of the evaluation items were about setting up and operating the 

software, and constant tech support was provided for all government and NGO treatment schools 

throughout the duration of the intervention, 1.25 items is likely not a substantive difference. As 

for program length, the government CAL program was slightly (0.18 months) shorter than the 

NGO program, although the difference is not statistically significant (Row 1, Column 2). 

Similarly, the frequency with which CAL sessions were held in the two treatment groups did not 

significantly differ (either in magnitude or in a statistical sense—Row 1, Columns 3 and 4). 

Table 5. Ordinary least squares estimates of the effects of implementers on training quality and 

duration/frequency of CAL program 

    Dependent variable 

  

Teacher training 

evaluation 

scores (0-20) 

Number of 

months CAL 

was 

implemented 

CAL sessions 2X 

per week--

reported by 

teacher  

(1=yes, 0=no) 

CAL sessions 

2X per week--

reported by 

student  

(1=yes, 0=no) 

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

[1] Government schools  

(1 = yes, 0 = no) 

-1.25** -0.18 0.13 -0.06 

 (0.49) (0.70) (0.11) (0.10) 

      

[2] Control variables a No No No Yes 

[3] Observations 80 80 80 3,533 

[4] R-squared 0.08 0.00 0.02 0.08 

[5] Mean of NGO schools 12.57 5.33 0.28 0.34 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses.  

a Control variables include the variables shown in Table 1. 
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Our data, however, show that the CAL program protocols were not fully followed by the 

administrators and teachers—especially in the government schools (Table 6). For example, 

administrators and teachers in 38 percent of the government schools replaced regular English 

classes with CAL classes in comparison to 18 percent of the NGO schools (a 20-percentage point 

difference which was statistically significant at the 5 percent level; Row 1, Column 1). In 

addition, instead of assigning computer teachers to run the CAL sessions as required by the 

program protocol, 48 percent of the government schools assigned English teachers while only 18 

percent of NGO schools did the same. (This 30-percentage point difference was also statistically 

significant at the 1 percent level; Row 1, Column 2.) Based on these statistics, government 

schools were two to three times more likely than NGO schools to break these aspects of the 

protocol. While we do not have data to explain why these types of actions were taken, both 

indicators are consistent with an interpretation that the program protocol was broken in the 

government schools in a way to save resources (here, teacher effort). English teachers would 

spend less time preparing for and teaching their regular English classes, instead promoting 

students’ self-study through the use of the CAL software (in place of the regular English classes). 

These students, therefore, ultimately received less teacher-led instruction than they did before the 

start of the CAL program.  
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Table 6. Ordinary least squares estimates of government versus NGO implementer effects on 

instructional substitution and direct monitoring 

    Dependent variable 

  

Regular CAL 

classes replaced 

English classes  

(1 = yes, 0 = no) 

Appointed 

English teacher 

as the CAL 

supervisor  

(1 = yes, 0 = 

no) 

Education bureau 

or NGO called or 

visited the school 

to follow up with 

program progress  

(1 = yes, 0 = no) 

  (1) (2) (3) 

[1] Government schools (1=yes, 0=no) 0.20** 0.30*** -0.50*** 

  (0.10) (0.10) (0.08) 

[2] Observations 80 80 80 

[3] R-squared 0.05 0.10 0.33 

[4] Mean of NGO schools 0.18 0.18 1.00 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses. 

 

The failure of the government CAL program to improve student achievement, coupled 

with the above-described substitution of instructional time, tentatively suggests that one reason 

the NGO CAL program succeeded (relative to both the government-run CAL schools and the 

control schools) was increased exposure to English. In other words, the schools in the NGO 

program had more English instruction, in the form of both CAL instruction and teacher-led 

instruction, than did the schools in the government CAL program and control group. Another 

possible interpretation of the findings is that since government schools had even less teacher-led 

instruction than control schools as a result of substitution, and neither government nor control 

schools affected English scores, that teacher-led instruction and CAL were equally effective in 

our study schools. If this is the case (and it is only speculative given the fact that the substitution 

of instructional time is not exogenous), it may not only be CAL, per se, that is driving the rise in 

outcomes in the NGO group, but both CAL and additional instruction time (or perhaps even only 

the additional instruction time).  
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Beyond the substitution of instructional time, we also examine treatment group 

differences in direct monitoring (Table 6, Column 3). Specifically, we find that government 

officials were much less likely than NGO staff to call or visit their program schools and follow 

up with program progress (50 percentage points, statistically significant at the 1 percent level). 

Although we are unable to definitively establish a causal link, the dearth of direct monitoring 

may have contributed to the program’s failure (both in terms of the substitution of instructional 

time as well as the program’s ability to raise test scores).5  

To gain tentative insight into the relative importance of these different potential 

mechanisms (intermediate variables), especially the substitution of instructional time and direct 

monitoring, we examined correlations between the intermediate variables (from Tables 5 and 6) 

and student test scores (Table 7, Columns 1 to 5). The models in Table 7 all include basic 

controls. They then progressively add other different intermediate variables from Tables 5 and 6. 

The coefficients in Row 1 indicate a negative relationship between student test scores and the 

replacement of class time. The negative relationship holds across different specifications that 

control for other intermediate variables such as direct monitoring (Row 2), program frequency 

(Rows 3-4), the quality of teacher training (Row 5), program duration (Row 6), and the 

replacement of the computer teacher with the English teacher (Row 7). Importantly, the 

coefficient on replacement of class time is similar in magnitude and statistically significant when 

included alone (Column 1) or in combination with all other intermediate variables (Column 5). 

Furthermore, the coefficients in Row 2, Columns 2, 3 and 4 reveal a positive and statistically 

significant correlation between student scores and direct monitoring. The coefficient on direct 

 
5 There are of course other channels by which direct monitoring might affect the effectiveness of the program. A 

lack of direct monitoring might mean that there was little checking for whether students were using the software in 

the correct way (i.e., not working on remedial questions for the appropriate unit or not using the software for the 

total duration of class).  
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monitoring is still positive (although no longer statistically significant), even when holding 

constant intermediate variables that are likely ex post affected by direct monitoring (number of 

months that CAL was implemented as well as whether CAL sessions were held twice a week—

reported by students or teachers—Rows 3,4, and 6). These correlational results suggest that the 

relative absence of direct monitoring in the government CAL schools may also help explain the 

poorer performance (in terms of standardized English test scores) of the students in those 

schools. While speculative, the results from Table 7 are consistent with a story that when 

monitoring was undertaken more intensively, administrators and teachers in the government-run 

schools were less likely to replace CAL classes and test scores improved. Of course, such 

conclusions are tentative, given the correlational nature of the findings. 
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Table 7. Correlations between student scores and intermediate (program implementation and monitoring) variables  

 
 Dependent variable: Evaluation English 

score (SD) 

 

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

          

[1] Regular CAL classes replaced English classes (1 = yes, 0 = no) -0.15**  -0.11 -0.08 -0.14* 

 (0.07)  (0.07) (0.07) (0.08) 

[2] Education bureau or the NGO called or visited the school  

to follow up with program progress (1 = yes, 0 = no)  0.23*** 0.21*** 0.16** 0.11 

  (0.06) (0.06) (0.07) (0.08) 

[3] CAL sessions 2X per week--reported by student (1 = yes, 0 = no)     -0.10 

     (0.07) 

[4] CAL sessions 2X per week--reported by teacher (1 = yes, 0 = no)     -0.07 

     (0.08) 

[5] Teacher training evaluation scores (0-20 pts)    0.02 0.02 

    (0.01) (0.01) 

[6] Number of months CAL was implemented     0.02 

     (0.01) 

[7] Appointed English teacher as the CAL supervisor (1 = yes, 0 = no)    -0.09 -0.07 

    (0.08) (0.08) 

[8] Control variables a Yes Yes Yes Yes Yes 

[9] Observations 3,533 3,533 3,533 3,533 3,533 

[10] R-squared 0.65 0.65 0.66 0.66 0.66 

*p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school level. 

a Control variables include the variables shown in Table 1. 

 

5 Cost-effectiveness analysis 

 We analyzed cost effectiveness of the government and NGO CAL programs using the 

method suggested by Dhaliwal et al. (2011). The program’s main costs are teacher training and 

class subsidies; software design, development, and installation; and monitoring fees. From the 

perspective of policymakers who are considering upscaling the program, computer hardware is 

already a sunk cost, given that the government has been installing computer labs in every rural 

elementary school as part of its 13th Five-Year Plan. Altogether, the costs per unit of the NGO 

CAL program in terms of improvements in student learning are 42.8 USD per standard deviation 

(Appendix B).6  

 
6 In terms of its cost-effectiveness ratio of 42.8 USD/SD, the CAL program falls in the middle of the list of programs 
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 Considering that government schools were supposed to be monitored by local 

government officials, but were frequently not, the only difference in project costs between the 

NGO-led and government-led project is the monitoring fee of 0.91 USD/student/year. All of the 

other costs for the two projects were identical. Overall, the additional expenditure for monitoring 

would induce a considerable impact on the learning of students. 

 

6 Conclusion 

This study showed that a CAL intervention was unsuccessful in raising student test scores 

when implemented by different institutions. We found that the CAL programs implemented in 

the two treatment arms (government and NGO) were identical in content, duration, frequency, 

and other important dimensions. However, compared to the NGO CAL program, the government 

CAL program was more likely to substitute out regular instruction and less likely to be directly 

monitored by implementers. Furthermore, substitution and direct monitoring were both 

correlated with changes in student test scores, tentatively suggesting that institutional context 

contributed to the disparity in student achievement between the two programs.  

The study contributes to the limited literature on the role of institutions in program 

effectiveness in developing countries. Our results are consistent with the studies by Bold et al. 

(2013) and Banerjee et al. (2017), who found that implementers must engage in effective 

monitoring for interventions to be successful. Our results also suggest that educational programs 

run by NGOs may not yield the same results when run by governments. For instance, 

 
examined in J-PAL (2014). It is lower than 7 programs (e.g. providing minimum conditional cash transfers in 

Malawi (1667.43), girls scholarships in Kenya (72.26), a Read-a-Thon program in the Philippines (85.07), and 

individually paced CAL in India (64.46)). It is higher than 6 programs (e.g. providing earnings information in 

Madagascar (0.85), electing and linking school committees to local governments in Indonesia (7.50), and remedial 

education in India (32.59)).  
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Muralidharan and Sundararaman (2015) showed that teachers in private schools are more 

effective and have lower absenteeism than teachers in government-run schools in India, despite 

lower pay, less knowledge/experience, and lower cost per student. 

The tendency of teachers to take advantage of additional inputs and simultaneously 

reduce effort—behaviors that we observed in the government treatment arm—also finds parallels 

in the literature. Duflo et al. (2015) and Muralidharan and Sundararaman (2013) both find that 

providing additional resources to reduce the student-teacher ratio (such as contract teachers) can 

cause existing teachers to reduce their efforts at work. In keeping with these findings, 

Muralidharan et al. (2017b) estimated that increasing inspections and monitoring could be over 

ten times more cost effective at increasing teacher-student contact time (through reduced teacher 

absence) than hiring additional regular teachers. Hence, carefully conducted systematic 

monitoring should be in place when additional resources are given to the schools. 

Our results may also help interpret studies that observe a lack of program effectiveness in 

complex, long-term education interventions. For example, Barrera-Osorio and Linden (2009) 

find that school-level programs in Colombia, which provide computers and teaching training, 

have no impact due to poor implementation. The program developers assumed that the teachers 

would cooperate and, therefore, did not engage in any monitoring. Further, the teachers did not 

incorporate the new technology into their teaching. The failure of this program to improve 

student outcomes, just like the failure of the program in the Bold et al. (2013) study, suggests 

that additional inputs and monitoring from implementing institutions may be required. In one-off 

programs that involve less complex interventions, such as the provision of information (e.g. 

Jensen 2010), scholarships (Kremer, Miguel and Thornton 2009) or subsidized health products 
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(e.g. Glewwe, Park, Zhao 2016; Dizon-Ross et al. 2017), the principal-agent problem may not be 

as severe. 

Following our findings, future research could investigate how different types of 

institutions (e.g. public and private institutions) could cooperate to implement evidence-based 

interventions at scale, including how to improve the quality of monitoring and avoid substitution 

effects. Muralidharan and Niehaus (2017) suggest that researchers should create formal 

institutional frameworks for collaboration to avoid inefficiencies that arise from working with 

government partners. They suggest engaging in formal agreements, such as memorandums of 

understanding, and cite a number of successful interventions in which the NGO and government 

partners did so. 
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Appendix A. Calculating the impact of CAL on raw English scores 

 
 

  

Table A1. Ordinary least squares estimates of the treatment effect on raw English test scores 

 

Dependent variable:  

Raw Evaluation English Score 

 (1) (2) 

   

[1] NGO schools (1 = yes, 0 = no) 2.13** 2.13** 

 (1.02) (1.00) 

[2] Government schools (1 = yes, 0 = no) -0.90 -0.90 

 (0.92) (0.91) 

[3] Control variables a No Yes 

[4] Observations 5,253 5,253 

[5] R-squared 0.64 0.65 

* p < .10, **p < .05, ***p < .01. Robust standard errors in parentheses clustered at school level. 

a Control variables include the variables shown in Table 1. 
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Appendix B. Calculating the cost-effectiveness of the CAL program 

A number of factors are involved in the calculation of the cost of the CAL program. First, 

the cost of training teachers was 34.43 USD/teacher: this included the provision of hardcopy 

materials, transportation, and other miscellaneous resources. We also provided program teachers 

with a stipend of 163.93 USD every academic year. A program teacher taught 35 students on 

average. Therefore, the average cost was (34.43 + 163.93) / 35 = 5.67 USD/student/year.  

Second, the total cost of the CAL software was 0.44 + 0.69 = 1.13 USD/student/year. 

How was this calculated? The cost to design and develop the software was a one-time 

expenditure of 4,918 USD. Assuming that the software lasts for three years, its per-student unit 

cost is 4,918 USD/3 years/3,751 students = 0.44 USD/student/year. Software installation costs 

24.1 USD/class/(35 students/class) = 0.69 USD/ student/year.  

Third, the monitoring fee was an average of 31.8 USD per class per year in NGO schools, 

including transportation, hotels, and stipends for on-the-ground program implementers. The total 

monitoring fee per student was (31.8 RMB/class/year)/(35 students/class) = 0.91 

USD/student/year.  

We can approximate the public resource investment as 20 percent of the cost of program 

execution (Auriol and Walters 2009). Social costs include costs of the program’s execution and 

public resource investment. 

Table B1 below summarizes the above costs and presents the cost-effectiveness ratio for 

the NGO-led CAL program. 

 

 

 



 36 

Table B1. Cost-effectiveness of the NGO CAL Program 

 NGO-led 

 (1) 

I. Cost of program execution (USD/student/year) 

Training and stipends 5.67 

Software development and installation 1.13 

Monitoring 0.91 

Subtotal 7.71 

  

Public resource investment  1.54 

Social cost 9.25 

  

II. Effectiveness (in SDs)  

Program effect 0.18*** 

  

III. Cost-effectiveness ratio (USD/SD) 

Program cost-effective ratio 42.8 

Social cost-effective ratio 51.4 

*p < .10, **p < .05, ***p < .01. P-values calculated using robust standard errors clustered at school level 

 
 

 


	OCAL Coverpage
	JDE manuscript r&r4_Working Paper April 2020
	Institutions, Implementation, and Program Effectiveness: Evidence from a Randomized Evaluation of Computer-Assisted Learning in Rural China
	Di Moa, Yu Baib,*, Yaojiang Shic, Cody Abbeya, Linxiu Zhangd, e, Scott Rozellea, and Prashant Loyalkaa
	a Rural Education Action Program (REAP), Food Security and the Environment (FSE), Freeman Spogli Institute (FSI), Stanford University, Stanford, USA
	b School of Economics, Minzu University of China, Beijing, China
	c Center for Experimental Economics in Education (CEEE), Shaanxi Normal University, Xi’an, China
	d Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, China
	e UNEP-International Ecosystem Management Partnership, Beijing 100101, China, Beijing, China
	Yu Bai
	School of Economics, Minzu University of China
	27 Zhongguancun South Avenue Beijing, China, 100081
	Email: yubai@muc.edu.cn
	Phone: 86-186-0040-5923
	Email of authors:
	Di Mo (dimo@stanford.edu)
	Yu Bai (yubai@muc.edu.cn)
	Yaojiang Shi (shiyaojiang7@gmail.com)
	Cody Abbey (cjabbey@stanford.edu)
	Linxiu Zhang (lxzhang.ccap@igsnrr.ac.cn)
	Scott Rozelle  (rozelle@stanford.edu)
	Prashant Loyalka (loyalka@stanford.edu)
	Institutions, Implementation, and Program Effectiveness: Evidence from a Randomized Evaluation of Computer-Assisted Learning in Rural China
	Abstract
	Institutions, Implementation, and Program Effectiveness: Evidence from a Randomized Evaluation of Computer-Assisted Learning in Rural China
	1 Introduction
	2 Sampling, Data, and Methods
	2.1 Sampling and the Process of Randomization
	2.2 Experiment Arms/Interventions
	2.4 Statistical Methods
	The authors declare no conflict of interest. The founding sponsors had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.


