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1 Introduction

According to Olweus (1978), bullying is a repetitive aggressive behavior marked by an imbalance

of power between the two sides involved. A recent report has estimated that one-third of the

world’s youth are bullying victims (UNESCO, 2019). Furthermore, mounting evidence indicates

that bullying negatively affects adolescents’ academic performance and mental health, increases

suicide ideation, and, thus, the risk of committing suicide (Sarzosa, 2021; Sarzosa and Urzúa,

2021; Hinduja and Patchin, 2010; Molcho et al., 2009). Unfortunately, the adverse consequences

of bullying can persist into adulthood (Copeland et al., 2013). Although bullying has been a

problem for generations and today’s adolescents experience bullying in increasingly intrusive ways

(e.g., cyberbullying), we still lack scalable solutions to prevent this problem, despite the rise in

school safety as a top national priority in many countries.1 Therefore, there is a need to develop

and implement preventive, scalable, and low-cost bullying policies.

The consequences of bullying are well-known. However, the causes of and solutions to school

bullying remain underexplored. The literature in developmental psychology conjectures that em-

pathy, that is, the ability to detect others’ emotions, prevents school bullying incidents (Jolliffe and

Farrington, 2006). A large body of research studies the role of empathy in promoting prosocial

and inhibiting antisocial behaviors (Eisenberg and Miller, 1987). However, to our knowledge, no

study has investigated whether a scalable intervention can reduce bullying by fostering empathy

development.

We designed a low-cost, highly scalable, and parent-directed intervention to fill the research

gap and inform policy. The intervention aims to foster empathy in middle schoolers by educating

and coaching their parents. Why parents? A growing literature shows that parents and the home

environment play a central role in children’s social-emotional development (Cunha and Heckman,

2008; Cunha et al., 2010; Bono et al., 2016; Del Boca et al., 2017; Attanasio et al., 2020). Why

middle schoolers? Cunha and Heckman (2007) argued that different human capital components

undergo sensitive development periods in distinct stages of the lifecycle. For example, while

the returns to investments in language comprehension skills occur in the early stages of the life-

cycle (e.g., Kuhl et al., 2003), the returns to fostering skills such as empathy, prosociality, and

perspective-taking tend to be higher in early to middle adolescent periods (e.g., Steinberg, 2015).

In addition, school bullying peaks in early to middle adolescence (Fitzpatrick et al., 2007).

The critical insight from the psychology literature that low levels of empathy correlate with

bullying behaviors (Cook et al., 2010; Jolliffe and Farrington, 2006) forms our intervention’s

premise. For this reason, our intervention curriculum combines an education component that

teaches parents about empathy with a coaching element that encourages parents to incorporate

empathy into their daily parenting practices. The four-month intervention consists of themes cov-

ered through eight biweekly parent-child reading activities and four empathy-oriented movies.

1For example, see the U.S. Federal Commission on School Safety (2018). In China, see the Law on Protection of

Minors, which that country enacted in 2021 (China Ministry of Education, 2021).
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Parents and students access these materials via a mobile app that records their progress.2 The

app contains a check-in feature that automatically measures the intervention parents’ take-up and

registers leakage to control parents.

We implemented this intervention in two middle schools in Yongkang, a county in southern

China. The study sample consists of seventh and eighth graders from these two schools, which

have 48 classes and 2,246 students. We conducted extensive fieldwork before and after the inter-

vention and assessed parents’ investments and children’s empathy development and mental health.

In addition, we measured the prevalence of five types of bullying behaviors: threatening, physical

bullying, rumor spreading, social isolation, and cyberbullying. Unfortunately, we find that bully-

ing is widespread in this setting: about 38 percent of the students admitted that they have been

bullied by others in the semester immediately before the intervention.

We randomly assigned each of the 48 classrooms to the control or treatment conditions to

evaluate the intervention’s impacts on parents’ investments, children’s empathy and mental health,

and bullying behaviors. We find that the intervention has a multifaceted effect on students and their

parents. First, parents spend more time in empathy-related activities. In addition, we show that the

increase in parental time in empathy-building activities does not crowd out the time (or monetary)

investments to form other skills. Finally, parents become more empathetic and more likely to adopt

an authoritative (or democratic) parenting style. Research shows that this parenting style correlates

with better outcomes for children, such as greater empathy and emotional regulation levels (Sroufe,

2005), higher degrees of independence and self-efficacy (Givertz and Segrin, 2014), more intrinsic

motivation for learning and better academic performance (Mattanah, 2001), higher levels of social

development and mental health (Aquilino and Supple, 2001; Miklikowska and Hurme, 2011), and

fewer behavioral problems (Grolnick and Pomerantz, 2009).

Second, the intervention helps children develop empathy. Students in treated classes are more

likely to be prosocial and empathetic toward others. We use repeated measures of empathy to

construct an empathy index. We find that the treated students’ score in this index is 10% of a

standard deviation (hereafter, SD) above the control students’.

Third, the intervention effectively prevents bullying. For example, the intervention reduces

victims and bullies by 4.4 and 5.3 percentage points, respectively. In addition, the intervention

reduces the likelihood that students will witness bullying incidents by 6.1 percentage points or be

bystanders by 5.2 percentage points. As we show below, the impacts are exceptional from the

standpoint of a cost-benefit analysis, and they are robust to alternative specifications.3 However,

our intervention does not reduce all forms of bullying. Indeed, in our study, the intervention had

the most significant impact on reducing physical bullying.

Our paper is among the first to meticulously examine the role of parental involvement in ado-

2We designed and embedded a mobile app into the most prevalent social media platform in China, WeChat, so that

participants can easily access all the materials.
3We detect a similar pattern in alternative specifications—we vary the sets of controls: (1) demographics, (2) social

desirability scale, and (3) survey completion time, and we expand the model to allow for misreporting. In addition, we

use parental self-reports of bullying to cross-check our findings.
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lescents’ empathy skill formation and school bullying prevention. It innovates by implementing a

large-scale parent-directed intervention in a real-world setting. Thus, our impact evaluation pro-

vides evidence of the effectiveness of scalable anti-bullying interventions. Because it is low cost,

our parenting program does not require directly targeting potential bullies. In addition, it builds

empathy, which correlates strongly with other desired prosocial behaviors such as altruism and

tolerance.

Specifically, our study contributes to the following four strands of the literature. First, our

paper contributes to the literature on the prevention of bullying behavior. Most studies focus on

the impacts of bullying on students’ (mostly victims’) outcomes, such as mental health, social ex-

clusion, and educational outcomes (Brown and Taylor, 2008; Eriksen et al., 2014; Ponzo, 2013).4

However, there is much less research on documenting the determinants of bullying behaviors and

how to use such information to design prevention programs.5 Our paper is among the first few

experiments to analyze the potential causal pathways of bullying behaviors among teenagers. It

complements the research in developmental psychology and other fields of social science that have

found large correlations between bullying perpetration and various individual or contextual char-

acteristics (Álvarez-Garcı́a et al., 2015), including low empathy (Farrington and Baldry, 2010;

Cook et al., 2010), a distant relationship between children and parents (Li et al., 2019), and online

classes during the COVID-19 pandemic (Bacher-Hicks et al., 2022).6 Our paper is closely related

to that of Sarzosa and Urzúa (2021), who built and estimated an empirical model of endogenous

bullying with multiple outcomes and latent skills. However, their analysis only focused on those

being bullied due to data limitations. In contrast, our paper provides richer evidence on various

types of bullying behaviors among both bullies and victims.7

Regarding the literature on bullying prevention programs, tackling bullying through family

education has been narrowly explored in the literature and the field. Compared to school-based

programs, which are usually costly and whose effects usually fade as the programs are terminated,

our intervention has the additional advantage of being low cost and more likely to have long-run

effects, as it changes students’ skills and peer relationships (Farrington et al., 2017; Castillo-Eito

et al., 2020).8

4Brown and Taylor (2008) and Eriksen et al. (2012) found a negative correlation between bullying and educational,

behavioral, and wage outcomes. In recent studies, researchers have attempted to estimate the causal impacts of being

bullied on educational and later-life outcomes. Eriksen et al. (2014) employed data from Denmark and suggested that

being bullied significantly decreases the academic outcomes of 9th graders in the short run. Likewise, Ponzo (2013)

used data from Italy to show that bullying victimization in students in elementary and middle school results in them

achieving lower grades.
5Xia (2019) suggested that the within-classroom inequality of family socioeconomic status contributes to being a

bully.
6Bacher-Hicks et al. (2022) used real-time Google search data during the COVID-19 pandemic in the U.S. and found

that there is a positive correlation between online schooling and bullying incidents, especially cyberbullying incidents.
7We measure 5 types of bullying behaviors, including both direct and indirect bullying. Our paper also complements

the research on cyberbullying behaviors in Nikolaou (2017), which relied on the exogenous state-year variation in

implementing anti-cyberbullying laws to show the strong impact of cyberbullying on youth suicidal behaviors.
8Farrington et al. (2017) and Castillo-Eito et al. (2020) provided a summary on bullying prevention programs and

found that most of the results from randomized control trials show modest or no effects, while before and after compar-

isons show large short-run effects.
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Second, our paper strongly connects to the parenting literature. The experimental evidence of

returns on time investment in noncognitive abilities is scarce. Existing studies on parental involve-

ment have tended to focus more on improving cognitive and noncognitive skills in early childhood

(Bono et al., 2016; Del Boca et al., 2017; Attanasio et al., 2020).9 This paper complements the lit-

erature by providing evidence of the importance of parental involvement in children’s development

in later years, i.e., adolescence.10

Third, there is a strand of the literature on how parents’ time with children positively impacts

children’s cognitive outcomes. For instance, Fiorini and Keane (2014) analyzed time use diaries

from a large sample of children in the Longitudinal Study of Australian Children and found that

children’s time spent on educational activities with parents is a highly productive input for cog-

nitive skills. Villena-Roldan and Rı́os-Aguilar (2012) used various instruments for parents’ time

with their children and found that maternal time with a child directly affects their children’s math

scores. Our paper adds to the literature by showing that noncognitive skills can also be cultivated

and that parents who are more involved in the upbringing of their children have children with more

favorable attitudes and traits. In contrast to papers relying on observational data to explore the role

of parental involvement in children’s social-emotional skills (Moroni et al., 2019; Zumbuehl et al.,

2021), we can provide causal evidence from a randomized experiment in a developing country

context.

Fourth, our research also builds on the literature on empathy skills, particularly prosocial be-

haviors.11 Kosse et al. (2020) evaluated a mentoring program targeting elementary school students

to study the formation of prosociality skills. The study identified prosocial attachment figures and

intense social interactions as the two main drivers of child prosociality, measured as altruism, trust,

and other-regarding behavior in everyday life. Our research complements their study by exploring

the other potential channel, i.e., the role of parental involvement, in guiding children’s behaviors

and focusing on the opposite of prosociality, i.e., bullying behaviors. Our intervention also adapts

elements from Alan et al. (2021), who implemented an educational program in the context of a

massive influx of refugee children in Turkey.12 They found that the intervention increased social

cohesion between local and refugee students and enhanced prosocial behaviors. Although both

studies aim to improve children’s empathy skills, our research is distinct from theirs in terms of

the targeted age group, the intervention design, and the delivery format.13

9One can refer to Cunha et al. (2021) for a more systematic review, and Attanasio et al. (2020) for the most recent

analysis.
10Our article is also distinct from Barrera-Osorio et al. (2020), who studied parental involvement programs across

430 public schools in Mexico and found no effects on students’ educational outcomes. By targeting older children, our

paper emphasizes cultivating children’s noncognitive skills.
11Zaki (2020) suggested that high levels of empathy improve prosocial skills. Boisjoly et al. (2006) showed that

empathy also helps reduce racial discrimination.
12Boucher et al. (2021) also analyzed the causal effect of a mixed ethnic program in Turkey targeting 5-year-old chil-

dren; they built and structurally estimated a friendship network formation model to uncover the underlying mechanisms

and found that interethnic exposure and language speaking skills are the two main drivers affecting social cohesion.
13First, their program mainly targets elementary school children, while ours tackles school bullying behavior and low

levels of empathy among middle-school students. Second, our education program is parent-directed and emphasizes

the interaction between parents and children rather than peer group interactions within the classroom. Third, our
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We designed our study to follow the four transparent SANS conditions in List (2020). First, we

select seventh and eighth graders in two schools (one public and one private) in a county (small

city). Students in counties account for half of the total students in China. Our sample reflects

that students are under high-stress levels from education and receive little time from their parents.

Second, we have almost no attrition rate from the student side.14 Third, our parental involvement

treatment is quite natural to parents, as many of them often receive homework tasks from teachers.

Reading and talking to children are also considered part of the daily routine. The experimental

sessions took place in the family and school settings, and all the decisions were real. Finally, the

intervention costs almost nothing, only requiring teachers’ effort to notify parents. Participants

did not receive any monetary incentives for participating in the intervention, which helped enlarge

the possibility of a scalable intervention. A cost-effectiveness analysis shows that organizing this

program costs as low as $12.50 to reduce one bully, $15 per victim, $10 per bully-victim. The

total costs, which account for the opportunity costs of voluntary parental time inputs, are about 20

times less than the traditional whole-school approach bullying prevention programs, such as the

famous Olweus Bullying Prevention Program (OBPP) (Olweus and Limber, 2010). The low cost

makes it easy to scale up, even though the effect may be moderate or minor in different settings

from our sample.

The remainder of the paper is organized as follows. Section 2 introduces the background

of adolescents in Chinese counties and the intervention. Section 3 presents the measures used,

experimental design, sample distributions, and empirical strategy for the treatment effect analysis.

Section 4 shows the results, as well as the heterogeneous effects. Section 5 presents the additional

analysis. Section 6 discusses the treatment effect magnitude and cost-effectiveness. Section 7

concludes the paper.

2 Background and the Program

2.1 Adolescents in Chinese Counties (Small Towns)

Students in the early grades of middle school, aged between 13 and 15, are transitioning between

early and middle adolescence. They are considered rebellious and emotionally unstable. They are

also often involved in school bullying. While most of the existing interventions in China focus

on the school level (Chan and Wong, 2015), parents play a nonnegligible role in helping students

navigate adolescence. Parents are overwhelmed by the educational arms race and often neglect

students’ social-emotional development and the school environment (Schmitz, 2011).15 There-

fore, we hypothesize that poor social-emotional development may contribute to school bullying

intervention develops other desirable personality traits among adolescents, such as self-esteem, that go beyond empathy

skills and prosociality.
14The main attrition comes from parents’ nonresponse, with around a 17.5% attrition rate that is reasonably balanced

across the treatment and control groups.
15See also https://edition.cnn.com/2014/09/09/opinion/china-education-opinion/

index.html.
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incidents. Compared with major cities, the situation is even worse in small counties, which is the

focus of our study.

The study sample includes seventh and eighth graders in one public school and one private

school. The two participating schools are in Yongkang, a county belonging to Jinhua city, Zhejiang

Province. Yongkang has accommodated nearly one million residents and reached 103,163 RMB

(about 15,000 USD) GDP per capita in 2020 (National Bureau of Statistics of China). Households

in Yongkang are relatively wealthy compared to those in other counties in China. However, when

looking at the education system in general, the students there still receive a test-oriented education,

as do those in most regions of China. More importantly, baseline survey data show that parental

time investment is, on average, low: 39% of students reported that their parents spent zero hours

checking their homework. In contrast, 41% of students claimed that their parents spent zero hours

on outdoor activities on a typical weekend. Since parental time investment is a crucial input of

children’s future development, especially in noncognitive skills, public policy must encourage

parents to get more involved in their children’s education.

Our intervention targeting secondary schools in counties in a developing country has additional

implications. First, secondary schools in counties educate about half of China’s students.16 Still,

no specific study has ever drawn on them.

Second, schools in counties play an essential role in reducing the rural-urban education divi-

sion. In Table D1, we compare student composition and parents’ characteristics in schools in small

counties with their counterparts in cities and rural villages/towns. There are significant differences

along multiple dimensions. Compared with those in counties and rural areas, students in cities

have a more advantaged background in terms of parental support. They also have higher levels of

cognitive and noncognitive skills, creating another layer of inequality.

In China, counties are ranked at the third level of the administrative hierarchy. They are

suburban areas that are partly urban and partly rural. Their schools reflect this reality. For example,

in our study sample, 54% of the students are rural students. Hence, programs targeting students in

Chinese counties might help reduce rural-urban education inequality.

Third, schools in counties usually cannot retain talented teachers and have limited infrastruc-

ture as mega-cities to attract the most talented teachers (Guang et al., 2010; Liu et al., 2022).

Parents in counties are more exam-oriented and focus heavily on preparing their children for all

levels of entrance exams.17 Students suffer from dual pressures as they internalize the limited

resource constraints and extremely high parental expectations. These pressures result in an in-

creased likelihood of experiencing stress, higher levels of depression, and school bullying among

students in schools located in small counties. Table D2 illustrates the school bullying situation

at the baseline. Physical bullying and verbal bullying (including threatening and spreading ru-

mors) are pervasive; approximately 50% of students consider themselves victims, and almost 20%

16See at: http://www.gov.cn/zhengce/2021-12/16/content_5661148.htm.
17“Education in China is becoming increasingly unfair to the poor.” 2021. The Economist: May 26. http://www.

economist.com/node/15980839 (accessed 12/12/2022).
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classify themselves as bullies.

2.2 The Intervention

Our intervention is low-cost, highly scalable, and parent-directed. Figure D1 illustrates the theo-

retical framework of the intervention. The intervention content helps parents learn empathy and

positive parenting skills. The intervention encourages parents to interact with the children to im-

prove their mental health, foster noncognitive skill development, and correct misbehavior. Indeed,

according to Simulation Theory from psychology (Preston and De Waal, 2002; De Vignemont

and Singer, 2006), adolescents can develop their social-emotional skills, particularly empathy, by

interacting with their parents. In addition, students can cultivate these skills by watching and

discussing the vivid examples in the tasks.

Based on this framework, we design the intervention to cover four monthly themes, as illus-

trated in Figure D2. The themes are empathy, perspective-taking, tolerance (i.e., recognizing the

value of various personality types), and the role of social-emotional skills in maintaining relation-

ships with others. Table D3 summarizes individual family involvement tasks.18 For each monthly

theme, we asked parents to read two biweekly articles and watch a movie. The first biweekly

article educated parents about the concept and its importance. In contrast, the second biweekly

article coached parents on “how-to” implement procedures to educate their children.19

At the beginning of each treatment month, parents received the link to the movie delivered by

the class teachers. We asked parents to access the film via the link and watch it with their children.

All the movies are related to positive parenting or empathy.20

We delivered the program through a platform with a unique check-in feature to avoid and trace

potential spillovers. For convenience, we embedded the platform in WeChat.21 All the tasks and

materials were uploaded and delivered on the platform, which accurately recorded parents’ enroll-

ment in the intervention with the check-in feature. Parents were asked to register on the platform

using their children’s student IDs before they could start carrying out the tasks. Successfully regis-

tering on the platform enabled parents to access the biweekly articles and monthly movies during

the intervention. Parents and students were asked to read the intervention’s articles and watch the

assigned movies online together. Once a task was finished, students and parents were encouraged

to submit a short reflection essay via the platform with no word limit.

18The content of reading relies on two books by American psychologists as references: ”The Power of Empathy: A
Practical Guide to Creating Intimacy, Self-understanding, and Lasting Love in Your Life citation” by A. Ciaramicoli

and K. Ketcham and ”The Stress Solution: Using Empathy and Cognitive Behavioral Therapy to Reduce Anxiety and
Develop Resilience” by A. Ciaramicoli.

19For instance, the week 1 article introduced the concept of empathy and the potential benefits of being empathetic,

while the week 3 article taught parents to incorporate empathy into their parenting routines.
20For instance, in the first month, we asked parents and children to watch the movie “Looking up.” See more details

at https://en.wikipedia.org/wiki/Looking_Up_(film).
21WeChat, like Facebook or WhatsApp in the United States, is the most popular social networking platform in China.

Class teachers use WeChat groups to communicate with parents in all the classes of the study sample.
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3 Methods

3.1 Recruitment

We recruited students through principals and class teachers. Participating classes included seventh

and eighth graders in the selected public school and only eighth graders in the chosen private

school. The number of eligible classes was 48, with more than 2,200 students. The average class

size was 45 in the public school and 51 in the private school. We prepared the consent form

with a brief program introduction. School principals informed the class teachers, who recruited

students and parents on our behalf. Teachers distributed the consent forms and explained the

program to students and their parents in a parent meeting in early January 2021. As a part of the

recruitment process, teachers introduced the general aspects of the intervention (i.e., the reading

and movie-watching activities), the importance of children’s empathy development, and informed

the required time commitment to participate in the intervention. The information was also included

on the consent form. Parents volunteered to participate in the study and intervention. Finally, 2,246

students and parents agreed to participate in the experiment.22

3.2 Experimental Design

Figure 1 shows the timeline of the experiment starting in January 2021. We collected the baseline

survey in mid-January after the parent meeting. Class teachers gathered students in computer lab

rooms to complete the survey. In February, we randomly distributed half of the 48 classes into the

treatment group and the other half into the control group. Therefore, each class is a cluster in this

study. We used a stratified cluster randomization design. The study sample has four strata: seventh

and eighth graders in the public school and “top classes” and standard classes (eighth graders) in

the private school. Within each stratum, we randomly assigned classes to the treatment or control

groups.23 At the beginning of the spring semester, we delivered the notification messages about

the tasks for the treatment group to the two principals, and they gathered the teachers in the treat-

ment classes for a meeting. The teachers in the treatment classes learned about the intervention.

They agreed to deliver the notification messages to parents through WeChat messages during the

intervention period. The teachers expected no extra workload except for forwarding the reminder

messages of the tasks prepared by our research team to the WeChat group.

In early March, parents in the 26 treatment classes received a message inviting them to reg-

ister on the platform and start the first month of tasks. The teacher delivered each task message

biweekly in the following four months via the treatment classes’ WeChat group. We also reminded

22As the tasks are conveniently embedded in resources they use for their daily activities, almost all potential par-

ticipants gave their consent to participate in this program. However, parents understood that even if they agreed to

participate, they did not necessarily need to complete all tasks. In practice, almost 30% of them did not enroll in the

intervention. Nevertheless, nearly all students completed the two surveys, and more than 80% of parents completed the

follow-up surveys.
23In practice, within each stratum, we randomized classes at a uniform rate of either m/2 if the number of classes in

the stratum, m, was even or (m+1)/2 if m was odd. Therefore, in the end, we have 26 treatment classes and 22 control

classes.
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teachers not to deliver the messages to other parents. The data verified that there was no accidental

message leakage, discussed in detail in Section 3.4. This communication occurred regularly after

dinner on Fridays, normally at 7:30 pm. We targeted this specific day and time for two reasons.

First, the teachers do not have to work on the weekend, so that schedule worked well for them.

Second, we wanted to encourage parents to engage with their children. We hypothesized that

such an engagement would likely occur on the weekend. The task message briefly introduced the

month’s topic and encouraged parents to participate in the program. In addition, we also asked the

treatment classes’ teachers to send out a reminder to parents to finish the intervention tasks at the

beginning of the third month. Students and parents in the control classes received no information

during the intervention. The exception was an invitation to the follow-up survey in late June. The

follow-up survey was conducted right after the end of the intervention.

3.3 Measurement and Data

We collected measures on students’ social-emotional skills and bullying behaviors in the baseline

and follow-up surveys. To improve the quality of these surveys, students completed them using

computer-assisted self-interviewing (CASI) with the help of class teachers in the computer lab

on campus. We informed students that we would keep their answers confidential to encourage

unbiased answers.

We used the enrollment records to trace parents’ actual take-up of the parent-child activity

tasks of the program, which are biweekly data exported from the platform. We used school ad-

ministrative data on students’ test scores to measure students’ academic performance covering two

exams: one before the intervention and the other right at the end of the intervention.

Our data collection protocol produced low attrition rates in the student follow-up survey. The

attrition consists of a few mistakes when reporting student ID or name, which we excluded from

the sample (less than 0.5%). However, our attrition rate for parental responses is more significant.

Table D4 shows that the nonresponse rate by parents accounts for about 17.5% of the student

sample. However, the rates are almost identical between the treatment (17.5%) and the control

groups (17.6%). The number of student samples and matched parent-child pairs total were 2,246

and 1,852, respectively.

The primary outcome is school bullying behavior. The secondary outcomes include empathy,

parental involvement, mental health and stress, and personality traits.

Bullying Behaviors We use multiple questions with specific examples to cover five bullying

domains: (1) threatening/verbal abuse for verbal bullying, (2) hitting/kicking for physical bullying,

(3) lying and spreading rumors for social bullying, (4) social isolation for another dimension of

social bullying, and (5) abusive or hurtful texts online for cyberbullying. Below, we explain how

we use these repeated measures to address misreporting in bullying behaviors.24

24We restrict the focus to within-class bullying incidents. We do so because it is the norm that students in Chinese

middle schools tend to stay in the same class for consecutive years until graduation.
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Comparing results across different domains gave us more confidence in handling the Hawthorne

reporting effects. One may expect a systematic improvement if the Hawthorne effects exist. Ad-

ditionally, we include spectators’ questions in the student survey25 and parents’ knowledge about

their children being victims of the five bullying incidents in the parent survey.26 From the third-

person point of view, we expect the Hawthorne reporting effect to be negligible.

Our empirical analysis combines the five bullying behavior questions into three categorical

variables. A bully is a bullying perpetrator. A victim is the victim of a bully. Finally, a bully-

victim is an individual who is simultaneously a bully and a victim. We note that these categories

are mutually exclusive. In addition, we also constructed cumulative measures for bullies and

victims separately by counting the total number of events that happened, as the indicator may

mask the degree of severity among the different types of bullying events.

The use of self-reported bullying behaviors raises some concerns, including validity and recall

bias. However, research in criminology has discussed these concerns and provided empirical

arguments that justify using self-reports as a measure of criminal involvement (Hindelang et al.,

1979). In addition, these concerns are much less severe about bullying because bullying is not

punishable by law and not always unacceptable or morally condemned among youths. Hence, the

issues raised in crime research may be milder in the study of bullying. Additionally, Junger-Tas

and Marshall (1999) suggested that the self-reported method is more valid and reliable with young

adolescents than adults.

Empathy Skill We use a self-reported instrument for students’ empathy skill and follow

Alan et al. (2021) to measure the two dimensions at the baseline: perspective taking and em-

pathetic concern.27 However, our sample students are, on average, about 69 months older than

students in Alan et al. (2021). Therefore, in the follow-up survey, we added prosociality to con-

struct a more reliable measure of empathy for adolescents. The new measure is closer to the

modified Interpersonal Reactivity Index in the psychology literature (Davis, 1983). To overcome

the potential multiple hypothesis testing issues, we follow Anderson (2008) to construct an inverse

covariance weighting empathy index.

Parental Investment Time investment is measured by hours per day on activities such

as reading, checking homework, playing, and engaging in general education with children on

weekdays and weekends, respectively, over the past week. For monetary investment, we asked

parents to report their monthly education-related expenditures as a proportion of their total income.

Parents chose one alternative among five categories: 5% or less, 5-10%, 10-25%, 25-50%, and

greater than 50% of total income.

Mental Health and Stress We use the Center for the Epidemiological Studies of Depression

25“Have you witnessed school bullying in the last semester?” and “What would you do if you saw someone being

bullied?”
26For example, we asked, in the parents’ survey, “Has your child ever mentioned being threatened at school?” Simi-

larly, we did the same for the other four bullying incident types.
27Kamas and Preston (2021) discussed different types of measures of empathy. It concluded that a self-reported

survey is a valid measure of empathy.
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Short Form, or CES-D-10, to measure mental health. The questionnaire has ten items is a Likert

scale format (Yang et al., 2018).28 The depression indicator is generated with a threshold value

of 12. The inverse CESD index is constructed by subtracting 30 from the CESD score so that a

higher score indicates a better mental health status. We use a seven-item questionnaire to measure

happiness. The higher the score, the happier the respondent. In addition, we measure source-

specific student stress: (i) studies at school, (ii) peer relationships, (iii) rank/test scores in the

class, and (iv) family background. We use a seven-point Likert scale for each item, from the least

stressed (1) to the most stressed (7). We then construct a mental health index consisting of these

measurements so that a higher score indicates that students are happier and less stressed.

Other Outcomes We also collect rich information on parents’ inputs, empathy skills, and

parenting styles. Tables D5 and D6 summarize the detailed measures we developed. Appendix

Section A presents the survey questions on these outcomes in detail.

3.4 Summary Statistics

Baseline Characteristics Table 1 shows the descriptive statistics and tests the baseline balance

between treatment and control groups. Panel A reports the demographic characteristics of students,

and Panel B shows the baseline outcome variables, such as school bullying behaviors, depression,

and social-emotional skills. Column (1) reports the summary statistics of the baseline outcome

variables, while Column (3) shows the differences in students’ characteristics between the control

and treatment groups.

As shown in Panel A, students are, on average, 14.5 years old, and 53% of them are male. On

average, urban residents consist of 46% of the sample. Having siblings is common in this sample,

with 70% of students reporting having at least one sibling. The average height and weight of the

sample are 161.9 cm and 50.5 kilograms, respectively. These figures are remarkably similar to the

statistics from the nationally representative China Education Panel Survey (CEPS) (height 161.6

cm and weight 49.9 kilograms).29 Compared with the summary statistics shown in Table D1, our

sample has 6 percent more urban residents and 10 percent fewer only-child families.

Students have interactions with peers in the classroom. Many indicated five good friends in

the friendship network question; the mean number of good friends is 4.30 In terms of school

bullying behaviors in the semester before the intervention, 70.6% of students reported at least one

victimization experience, while 37.9% reported experiencing at least one type of perpetuation.

Among the five types of school bullying behaviors, rumor spreading and physical bullying were

the two top concerns.31 Table D7 shows that male students and students with low empathy skills

28The items are also employed in the China Family Panel Studies (CFPS) 2012 survey.
29The China Education Panel Survey (CEPS) is a large-scale, nationally representative, longitudinal survey starting

with two cohorts of seventh and 9th graders in the 2013-2014 academic year. For more details, one can refer to

http://ceps.ruc.edu.cn/English/Home.htm.
30The number likely underestimates true counts because students could nominate at most five friends.
31Table D2 reports the exact proportions for each behavior: i. threatening other students (34% and 13%); ii. spreading

rumors (53% and 17%); iii. physical bullying (45% and 18%); iv. social isolation (18% and 8%); and v. cyberbullying
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and poor mental health are more likely to become bullies.

The total empathy score ranges between 9 and 63, and students on average score 48. Most

of them express being somewhat empathetic in the survey. However, slightly more than 12% of

them have a score less than half or 36.32 In terms of other personalities, students, on average,

have a positive self-image. The average scores of feeling self-satisfied, having self-worth, being

self-confident, and having self-esteem are all above four on a seven-point Likert scale. In addition,

they are somewhat above average in perseverance, with a mean of 4.73 on the 7-point Likert scale.

The average score on the final exam was 73% (460 out of 620), which they took the semester

before the intervention.

Even though students were quite positive, they typically reported feeling stressed at the base-

line. The stress scores ranged from 3 to 21. Students, on average, scored 13.2, and 56% of them

had a score above 12. However, the average CES-D score was slightly below 9. If we use ten as

the threshold for depression, 30% of students were screened as depressed, while 65% of students

reported feelings of happiness in the past week, with an average score of 5.

We also found that parents and students were not close enough at the baseline; the total number

of parent-child interactions within a typical week was 10.6. We report detailed categories of

parent-child interactions in Column 1 in Table D8. The weekly average number of interactions

indicated that students only dined with their parents three times and discussed their school lives

with their parents slightly less than four times per week. In addition, parents took students to play

outdoor activities about one and a half times and checked their homework assignments about two

times.

Balancing Checks In Column 3 of Table 1, we test for imbalances in individual charac-

teristics by reporting the mean differences between the treatment and control groups. We include

demographics (Panel A) and pretreatment outcomes (Panel B). We then report standard errors for

item-wise regressions using the variables listed in Column 1 as the dependent variables on the

treatment indicator. The standard errors are clustered at the unit of randomization, the classroom,

and reported in Column 4. All 22 estimates of individual regressions are nonsignificant, and these

estimates are in line with what one would expect under random classroom assignments.

Actual Take-up As participation was purely voluntary, we only relied on the biweekly task

messages to nudge the parents. Our platform records the actual registration and take-up of the

tasks, and we use them to calculate biweekly task completion rates. In total, about 71% of eligible

parents (N=872) registered in the platform and enrolled in the program.

Figure D4 shows the task-completion rates during the intervention. Overall, the task-completion

rates gradually decreased. The rates experienced a significant increase around the middle exam

after the teachers forwarded the midterm reminder. It then plummeted to about 15% in the final

(25% and 13%). Moreover, 63% of students have an exclusive, small group of friends, as shown in Table 1.
32There is no standard threshold value for empathy measures, and we choose the medium value of the corresponding

total score. We also show the distribution of the total empathy scores for the treatment and control groups in Figure D3.
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month, as it was close to the time of preparation for final exams.

It is a four-month intervention, and most parents were not consistent enough to complete the

program. If parents and students completed at least half the movies or readings, then we considered

them as having participated in the empathy education, and we defined the rest of the parents as

having not participated in the empathy education. This classification allowed us to study the effect

of empathy education on students’ bullying behaviors. We also summed the number of movies

and readings to investigate the dose effects of taking up empathy education.

The record allows us to verify potential spillover effects. Due to technology limitations, we

were unable to make the link exclusive. Treated parents may have forwarded the link to others, or

control parents obtained access to the platform. We checked the enrollment rates and found that

this spillover problem is negligible. The take-up rate is zero in the control classes.33 Therefore,

we are confident that randomization at the class level is robust to spillover, as there is almost no

communication between students in different classes. Our experiment meets the noninterference

assumption, as we did not detect spillover between classrooms. Appendix Section B.1 discusses

potential spillovers within classrooms in more detail.

3.5 Estimation of Program Effects

First, we estimate the intent-to-treat effect (ITT) by comparing outcomes across classes invited

to participate in the education program (treatment) and other (control) classes. We follow the

empirical specification as follows:34

Yic1 = α+ β1Tc + β2Yic0 + τs + εic, (1)

where Yic1 is a vector of outcome variables for individual i in class c at time 2 (follow-up), Tc is the

treatment group indicator for class c, which was assigned at time 1(baseline), Yic0 is the baseline

measures of the vector of outcome variables for individual i in class c, and τs is a set of strata fixed

effects. In particular, we analyze the program’s effects on school bullying behaviors. The richness

of our data also allows us to explore program effects on detailed types of bullying behaviors,

including threatening, spreading gossip, physical bullying, social bullying, and cyberbullying. We

cluster the standard error at the class level for all regressions using the Liang-Zeger estimator.

Given 48 clusters, marginally greater than the rule of thumb, we complement it with Cameron

et al. (2008)’s wild cluster bootstrap (WCB) p-values using 9,999 resamplings. To utilize the

experimental nature, we also use a permutation test (Young, 2019) with 2,000 stratified clustered

resampling.35

33Only four students (0.3%) in the control groups enrolled in the program but did not start any reading or movie

tasks. Thus, the actual take-up rate of the control groups was zero.
34McKenzie (2012) showed that in experiments with a single baseline and one follow-up survey, power is maximized

when an end-line outcome is regressed on the treatment measure conditional on the baseline value of the outcome.
35The computation of permutation p-value uses the exact small sample distribution of the test statistic. The method

accounts for the complexity of the randomization and secures robust inference in small sample sizes (Walker et al.,

2022). To alleviate the concern of relatively small clusters (48), we compute the wild cluster bootstrap (WCB) p-values.
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Second, individuals in treatment classes were encouraged to participate in the program inter-

vention, but they did so to varying degrees, as illustrated in Section 3.4. Highly motivated students,

for instance, may fare well regardless of the program, but they may have a higher probability than

other students of engaging in the program. Hence, we also estimate treatment-on-treated (TOT)

models that account for individual students’ participation. We consider whether students and their

parents actually “took up” the intervention, which is defined as having engaged in at least half of

the reading or movie tasks. We estimate the TOT models using a two-stage least-squares (2SLS)

design wherein the endogenous variable (the “take up”) is instrumented by the treatment assign-

ment indicator with the actual take-up data exported from our platform. To fully use the actual

take-up records, we also conduct a TOT-dosage analysis using the number of readings and movie

activities for which participants registered. Following Sylvia et al. (2021), we estimate the 2SLS

using the number of completed tasks as the regressor and control function approach, which we

explain in detail in the Appendix Section C.1.

To better understand the effects of the intervention, we further explore the heterogeneous ef-

fects. We follow the generalized random forest (GRF) method proposed by Athey et al. (2019) to

capture heterogeneity in a more disciplined way.36 The advantage of the GRF method is that it can

be easily applied to deal with high-dimensional baseline characteristics and predicts an importance

rank for each variable based on its contribution to the heterogeneous treatment effects.

Furthermore, GRF extends the random forest approach by introducing and estimating a weight-

ing function instead of simply averaging across all trees of a forest and using these weights to solve

local moment equations. Once the importance rank is obtained, we then use these predictions to

guide and conduct the traditional heterogeneity analysis based on the selected baseline character-

istics. We discuss method details in Appendix Section C.2.

4 Results

The program evaluation follows the theoretical framework shown in Figure D1. We start with the

direct effect of the program on parents’ involvement and parenting skills, which further affects

students’ empathy skills, positive traits, and mental health. Improved students’ social-emotional

skills lead to a better classroom climate with fewer bullies, victims, and bystanders in the treated

classes.

4.1 Impacts on Parental Involvement and Outcomes

According to a general production function framework as in Cunha and Heckman (2007), chil-

dren’s skills evolve as a function of parental investments and skills. Therefore, we investigate

36For a more technical explanation of the GRF algorithm, one can refer to Athey et al. (2019). For a less technical

description and examples of the application of the GRF algorithm to policy impact evaluations, one can refer to Davis

and Heller (2017). We apply the ‘grf’ package in R to implement the algorithm: https://cran.r-project.
org/web/packages/grf/grf.pdf.

15



whether our intervention changes these inputs before examining its impact on students’ skills.

First, we explore the effects on different categories of time investment, including reading and

talking with children, checking kids’ homework, playing with kids, and educating them during

the week and on weekends. This type of parental investment is crucial for child development.

Then, we complement the study with the potential effects of the monetary investment (Del Boca

et al., 2014). In particular, we investigate whether time spent with children crowds out (or in)

investments in the form of expenditures on goods or services for the children.

Panel A in Table 2 reports the treatment effects on parents’ investments. The estimates show

that parents in the treated group significantly increased their time investment. The impact is more

significant during weekdays than the effects on time investment on weekends. There is no signifi-

cant impact on investment in goods or services.

Next, we estimate the program’s effects on disaggregated measures of parent-child activities

on weekdays versus weekends. First, the program led to a significant increase in time investment

in children on weekdays. In addition, we find a substantial increase in reading with children and

checking children’s homework, as reported in Panel A in Table D9. This finding is consistent with

a recent report by Doepke and Zilibotti (2021), which shows an increasing global trend in intensive

parenting, especially in involvement in education-oriented activities. Although not significant in

other parent-child activities, all the coefficients have positive signs. Additionally, Panel B in Table

D9 shows that the program does not alter investment in goods or services. Furthermore, we do not

find the program changes after-school tutorials or beliefs about them. We discuss more details in

Appendix Section B.2.

The increased time investment is also due to increased take-up of empathy-related reading and

activities. Table D10 presents the estimated ITT effects on the engagement of empathy-related

parent-child activities. There is ample evidence that the program significantly increased engage-

ment in empathy-related activities, including watching empathy-oriented movies and reading short

articles on empathy. We measured the engagement frequency (i.e., at least once in the semester

versus monthly during the semester). We detected that the most significant increase was in more

frequent engagement.

Second, we study the program’s effects on parents’ skills. In our framework, parent skills

include empathy skills and parenting style.37

Panel B in Table 2 reports the effects on parents’ empathy and parenting skills. The interven-

tion led to a significant increase (0.10 SD) in the parents’ empathy score compared to the control

group. Furthermore, treated parents are 3.9 percentage points more likely to adjust their parenting

style toward being more democratic. In addition, our program leads to an increase in demand

for empathy education, suggested by a 5-percentage-point rise in willingness to invest in empathy

education.

37Simulation theory in psychology argues that empathic response is somewhat automatic and can be stimulated by

imagining another person’s affective state (Preston and De Waal, 2002; De Vignemont and Singer, 2006), we expect

that the interaction between parents and children with the specific aim of developing empathy and prosociality may also

affect the formation of the empathy skills of both.
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4.2 Impacts on Students’ Skills

Our parent-directed intervention aims to increase parental time and build parenting skills to im-

prove students’ social-emotional skills, particularly empathy, perspective-taking, and tolerance.

We expect these improvements will reduce school bullying for three reasons that are not necessar-

ily mutually exclusive. First, the psychological costs of bullying are an increasing function of an

individual’s social-emotional skills. Second, an individual’s bullying motivation decreases with

their social-emotional skills and increases with their stress levels. Third, an individual’s degree

of prosociality reduces their propensity to be bystanders. Hence, we test the program’s effects on

students’ empathy skills, positive traits, and mental health.

Panel A in Table 3 reports that the program increases our social-emotional development index

by 0.9 SD. The most significant improvements come from prosociality (0.16 SD) and empathy

(0.10 SD). The TOT estimates suggest that program takeup (completing at least half of the tasks)

increases prosociality, empathy, and perspective-taking by 0.4, 0.24, and 0.22 SD, respectively.

The results are consistent with those in Table D11, indicating that the program significantly im-

proves students’ prosociality measured in hypothetical scenario questions.

Panel B reports that the program significantly improves the positive traits index, which sum-

marizes improvements in self-esteem and perseverance. The TOT estimate suggests that taking up

the program and finishing more than half of the tasks improve students’ positive traits index by

0.34 SD.

Finally, Panel C shows that the program improves students’ mental health as measured by

combining the CES-D scale, the happiness scale, and the report on student stress. We attribute the

increase in social-emotional skills and the reduction in stress to the increase in parental involve-

ment.

Our parent-directed intervention educates and coaches parents to form their children’s social-

emotional skills. This format ensures that program takeup does not crowd out students’ course

time. Therefore, it should not produce any short-term negative effects on students’ academic

outcomes. In addition, the improvement in noncognitive skills may dynamically complement

students’ academic skills. However, it takes time for the program to have detectable impacts on

test scores if there is dynamic complementarity between social-emotional skills and academic

outcomes.

4.3 Impacts on Bullying

We hypothesize that improving students’ social-emotional skills will reduce bullying incidents, as

these skills correlate negatively with bullying propensity. Table D7 shows that students’ baseline

empathy skills, positive traits, and mental health are negatively correlated with their likelihood of

being bullies and victims of bullying in both baseline and follow-up.38

38Furthermore, boys and students with more friends and who are members of exclusive groups are more likely to get

involved in school bullying, which suggests that many school bullying incidents are likely to be collective behaviors;

further studies incorporating students’ networks would be valuable.
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Table 4 reports the program’s effects on children’s bullying behavior. Column 2 reports the

ITT estimates and standard errors using (1). The program reduces school bullying by significantly

decreasing bullies, victims, bully-victims, witnesses, and bystanders in the treated classes. In

these classes, we detect a 5.3 percentage points decrease in students who classified themselves

as bullies, a 4.4 percentage points decrease for victims, and a 6.5 percentage points decrease for

bully-victims. In addition, treated students are less likely to witness bullying incidents (6.1%) or to

be bystanders (5.2%). Columns 3 and 4 report the permutation and WCB p-values. The inferences

based on exact p-values are almost identical to the clustered robust standard errors. Finally, our

results are robust to various specifications, including those allowing for misclassification errors

(false negative rate), as discussed in Section 5.

We construct the cumulative bullying measure by considering the types of bullying behav-

iors, which has a value between 0 and 5. The difference between an indicator and the cumulative

measure suggests that bullies and victims are often involved with more than one type of bully-

ing behavior. The control group’s bullying perpetration and victimization incident averages are

0.81 and 1.65, respectively. ITT estimates on the accumulative measure show a more significant

reduction in bullying incidents for both bullies and victims.

From the perspective of observers, students in the treatment classes reported being less likely

to witness bullying incidents. The intervention encouraged students to help victims. In addition,

it reduces the likelihood that students will be bystanders. This result is scientifically significant

because bystander is an essential predictor of bullying behavior (Salmivalli, 2010; Polanin et al.,

2012).

We go beyond ITT estimates and study the effects of program take-up on school bullying

behaviors. We consider the parents who completed at least half of the movies or half of the

readings as a take-up group. Parents who only complete one of the tasks are more likely to enroll

in the program and not really invest much time in it. Using the take-up indicator, we estimate

the effect of taking up the program on the outcomes using 2SLS in Column 5 of Table 4. 2SLS

reports larger effects, as the ITT estimates are generally a lower bound of the impacts. We show

the TOT-dose regression estimates in Column 6 of Table 4. The does-response effects are all

positive, and we detect significant linear effects of additional tasks on reducing the likelihood of

becoming bullies and bully-victims. Students are also less likely to witness bullying incidents and

to be bystanders. We detect marginally significant effects on lowering victimization.

The program may generate spillover effects via interactions between students or between par-

ents. We discuss this in the Appendix Section B.1 and find that the spillover effects of taking up

the program are modest. There is a significant negative correlation between the class-level take-

up rate and individual bullying behaviors. Still, the significance faded once we instrumented the

class-level take-up rate with the random assignment indicator.

Detailed Types of Bullying Incidents Bullying incidents can be categorized into two
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groups: direct and indirect bullying.39 Improving empathy may help explain the reduction in

direct bullying because we can more easily identify the targets and the ways bullies operate (e.g.,

physical or verbal bullying). In contrast, the same channel may have a lower impact on indirect

bullying (e.g., social isolation, rumor spreading, cyberbullying) because it is more challenging to

witness and evoke peers’ empathy.

To look beyond the aggregated bullying behaviors, we study the program’s impacts on bully-

ing behaviors by type. Panel A of Figure 2 presents the levels of the five types of bullying for

treatment and control groups at follow-up using histograms. Almost 20% of the students admitted

to spreading rumors or physically bullying others. The least frequent perpetration behavior is cy-

berbullying (11%). In addition, students reported a higher rate of being victims than bullies. For

example, over 20% of the students were victims of cyberbullying and social isolation, and 50% of

the students experienced being the target of rumors. The fraction of bully-victim is the lowest, as

they are defined as simultaneously bullies and victims.

Comparing the levels between the treatment and control groups, treatment classes show lower

levels in all five types of bullying behaviors. The difference between the levels of the types of

bullying behaviors is either significant or marginally significant. We analyze these differences by

estimating (1) for different types of bullying. Panel B of Figure 2 presents the ITT estimates (see

exact numbers in Table D13). Panels A, B, and C in Table D13 display the effects on being a bully,

a victim, and a bully-victim, respectively. The coefficients are all negative, regardless of the type

of bullying behavior.

Our results suggest that reducing physical bullying and spreading rumors are the main drivers

of the decrease in aggregated school bullying. Physical bullying is one of the most common types

of bullying. Therefore, any reduction in its prevalence rate means that students experience a safer

environment. Our parent-directed intervention reduced this type of bullying strongly. Indeed, the

reductions in being a bully, a victim, and a bully-victim are 3.8, 5.5, and 3.5 percentage points,

respectively.40

Our intervention also reduced rumor spreading. For example, the intervention reduced the

likelihood that an individual reported being a bully (3.8 percentage points) or a bully-victim (3.6

percentage points) of rumor spreading. Unfortunately, however, we find no differences in the

propensity of being a victim of this type of bullying.

However, our intervention was arguably less successful in reducing other forms of bullying,

such as cyberbullying, threatening, or social isolation.

39According to van der Wal et al. (2003), direct bullying is a type of behavior that hurts, harms, or humiliates and is

overt, obvious, and apparent to anyone witnessing it, whereas indirect bullying is not always immediately acknowledged

as bullying. The different definitions often lead to different solutions and causes of these two types of bullying.
40Table D14 shows our analysis of the intensive margin of bullying behaviors. The reduction in physical bullying is

salient in terms of both perpetration and victimization.
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4.4 Heterogeneous Treatment Effects on Bullying

Baseline Bully Status To better understand the “transition” of the bully status induced by the

intervention, we investigate the program impact on bullying by students’ bully or victim status at

baseline.41

Figure D6 shows the program impacts on the bullies (Panel A) and victims (Panel B) by four

bully categories: being a bully, being a nonbully, being a victim, and being a nonvictim at baseline.

From Panel A, we can see that our program significantly reduces bullying among nonbullies or

nonvictims at baseline (although the difference is not significant). The program is more effective

in lowering victimization among groups of students who were nonbullies and victims at baseline.

Our program successfully helped the baseline victims get out of victimization. However, we find

that the program effects on victimization are minor for baseline bullies. In contrast, the program

effects on perpetration are smaller for baseline victims, which suggests that bullying perpetration

and victimization are highly entangled.

Heterogeneous Treatment Effects Informed by GRF We can investigate the heterogene-

ity in treatment effects more systematically because we have a rich baseline dataset. For example,

we measure maternal involvement, preprogram parental involvement, empathy skills, personality

traits, ranks of test scores, associated pressures, and other social-emotional characteristics. There-

fore, we apply the GRF algorithm to limit heterogeneity tests while minimizing the probability

that important sources of heterogeneity are neglected. The GRF algorithm selects four baseline

characteristics with the highest importance rank: empathy skill, age, parental involvement, and

pressure score.42 It is well-established that male students are more likely to be involved in bully-

ing incidents. Thus, we also test the impact of heterogeneity by gender.

Table D15 shows the heterogeneous effects on the indicator of being a bully (Panel A) and

a victim (Panel B). Our analysis delivers policy-relevant insights. Our intervention produced a

more significant reduction in the likelihood of being a bully for the children with low levels of

parental investment at baseline. For example, the intervention reduced this probability by an

extra 7.8 percentage points for the children in the bottom quartile of the distribution of parental

involvement (on top of the gains experienced by the children in the top three quartiles of investment

at baseline (Column 3). These findings are consistent with the literature on the importance of

parental involvement in children’s development (Zumbuehl et al., 2021; Attanasio et al., 2020;

Attanasio et al., 2020).

Similarly, we find that children with low baseline pressure scores benefited significantly more

from the program than other children (Column 4). The average treatment effect on being a bully is

6.8 percentage points higher for children who had pressure scores in the lowest quartile at the start

of the intervention compared with those in the top three quartiles. Studying the heterogeneous

effects by pressure score contributes to understanding the unexpected consequences of China’s

41One advantage of our data is that we know the exact bully status, i.e., whether or not the student is a bully, at both

baseline and follow-up.
42For more detailed discussions, one can refer to the Appendix Section C.2.
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extremely competitive education system on student outcomes (Guo and Qu, 2022; Jia and Li,

2021).

We continue to study the heterogeneous effects of being a bully-victim and bystander in Table

D16. The results for being a bully-victim appear to deliver a similar pattern as those for being a

bully. We find significantly higher treatment effects for those with lower parental involvement and

lower pressure scores at the beginning of the intervention. We do not detect any differences along

the other dimensions.

The results in Panel B show a heterogeneous effect on the willingness to help bullying victims.

Compared to female students, we find that male students benefit more from the program, as they

are less likely to be bystanders after the intervention. This finding suggests that male students

may be less empathetic and, thus, experience higher treatment effects from the empathy education

program.

We additionally explore the heterogeneous effects on students’ empathy skills in Table D17.

Although we hardly find any significant differences along the four dimensions, one thing to note

here is that compared with female students, male students indeed have a lower level of empathy

skills, and the heterogeneous effect by gender is marginally significant, as shown in Column 5.

In summary, the program reduces bullying among children with less parental involvement and

less study pressure at baseline. Male students are less likely to be bystanders after the empathy

education program. The impact is larger for children with low levels of family investments at

baseline.

5 Robustness Analysis

5.1 Misreporting

The self-reported measures of bullying behaviors may suffer from misreporting because bullying

is a socially non-desirable behavior. In this subsection, we explore the robustness of our analyses

to allow for systematic misreporting.

Misclassification Error As suggested by Hausman et al. (1998) (HAS), we correct for the

misclassification error in a binary choice model (i.e., when a response is reported in the wrong cat-

egory). We describe the methodological approach in Appendix Section C.3. First, we additionally

control for the baseline social desirability scale on top of the individual demographics to correct

the potential bias. We show the results in Table D18. The odd columns show the treatment coeffi-

cients assuming that students answer truthfully, while the even columns display the HAS treatment

coefficients assuming that there is a false negative reporting rate. Since we control for the baseline

social desirability scale, the false negative rate is low. For bully and bully-victim indicators, the

false negative rate is close to zero, while it is 0.092 for reporting as a victim.

Then, we follow De Paula et al. (2014) to report the treatment effects, assuming different levels

of misreporting. The probit estimates are shown in Table D19. We can see that the patterns are

pretty similar. All the specifications show negative treatment effects on bullying behaviors. We
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find that misreporting leads to a downward bias of the treatment effect and that higher levels of

misreporting lead to higher coefficient magnitudes. We also explore the misreporting of detailed

bullying behaviors in Table D20. Again, we find a similar trend.

Hawthorne Effect Although there may be some concern about the Hawthorne effect, there

are several reasons why this effect should be negligible. First, in this case, we should detect a

significant decrease in all types of bullying. Furthermore, the spectators’ question about whether

they “witnessed bullying incidents” also supports the absence of the Hawthorne effect. Second,

the intervention materials never mentioned bullying, and the program was advertised as a parent-

directed intervention to help children develop empathy. Thus, one should expect minimum exper-

imenter demand effects on bullying outcomes. Third, teachers were not monitoring parent-child

activities. They were not present during these activities and thus were only responsible for for-

warding the text messages to the WeChat group of parents and had no access to content. Therefore,

we expect almost no teacher effect on students’ reporting.

Finally, we conduct a cross-check by exploring the bullying incidents reported by parents.

We asked parents whether their child had ever talked about being a victim of bullying. The ITT

estimates shown in Table D21 confirm the program’s significant effect on bullying reduction; the

program leads to a 3.1-percentage-point decrease for bullying victims. According to parents’

responses, rumor spreading and social isolation are the top two bullying behaviors that have the

most significant reduction in terms of being a victim of bullying.

5.2 Alternative Specifications and More Evidence

We conduct several robustness checks in Table D22 to further support the main findings. In sum,

the promising effects on school bullying reduction are robust to alternative specifications.

For ease of comparability, Column 1 reproduces the results from our main specification taken

from Column 2 of Table 4. Column 2 of Table D22 reports the ITT estimates controlling for

demographic characteristics, such as age, age squared, gender, and an indicator of being an only

child. Column 3 further controls for survey completion length and its square. Column 4 reports

estimates with additionally controlling for the social desirability bias index, following Dhar et al.

(2022). Finally, Column 5 shows results from a pooled regression in which we view an individual

type of bullying behavior as an observation and pool them together, thus generating a five times

larger sample. We estimate the effects on the bullies, victims, and bully-victims with strata and

type fixed effects and adjust standard errors clustered at the class and type levels. The results

are similar across different specifications except for two cases. The ITT estimates for bullying

victims become marginally significant once the social desirability scale is controlled for and when

we conduct the pooled regression.

In Column 6, we also implement the entropy balancing (EB) method of Hainmueller (2012)

to estimate TOT as a comparison.43 EB is a multivariate reweighting method that makes the con-

43This part of the analysis was conducted using the “ebalance” command in Stata following the instruction of

Hainmueller and Xu (2013) and applying the default tolerance level of 0.015.
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trol group data match the covariate moments of the treatment group.44 Similarly to matching

methods, EB can deal with selection on observables. However, EB has been shown to achieve a

significantly higher level of covariate balancing than common propensity score approaches (Hain-

mueller, 2012).45 From the results, we can see that EB gives more conservative estimates within

the range of ITT and TOT.

We also investigate the treatment effects on detailed time use reported by the students as a

form of robust evidence for parental time investment results in Table 2. The results are shown

in Table D8. We can see that the program significantly leads students in the treated groups to be

more likely to talk with and have their homework checked by their parents. Students in the treated

groups also reported a significantly higher frequency of engaging in outdoor activities with their

parents.

6 Magnitude and Cost-effectiveness Analysis

To position our program effect, we compare our program with existing bullying prevention pro-

grams. The majority of bullying prevention programs are school-based. The most well-known

program is the Olweus Bullying Prevention Program (OBPP) (Olweus and Limber, 2010).46 In

a meta-analysis of 44 programs, Ttofi and Farrington (2011) showed that school-based bullying

prevention programs, on average, reduce bullying prevalence by 17 - 23%.47 In a recent and com-

prehensive review of 100 studies, Gaffney et al. (2019) showed that anti-bullying programs, in

general, led to an approximate reduction of 19–20% and 15–16% for bullies and victims, respec-

tively. Our program achieved a moderate effect in reduction of about 16% and 10% for bullies and

victims, respectively. In terms of the reduction of bully-victims, the effect is substantial at about

22%.48

44The entropy balancing scheme assigns a scalar weight to observations in the control group such that the control

group’s distributions of all selected covariates match the treatment group’s covariate distributions on the first and second

moment. This strategy produces a sample in which the means and variances of all selected control variables are the same

in the treatment and control groups. Of all the possible weighting schemes that fulfill these balancing requirements,

entropy balancing chooses the one where all weights are nonnegative and deviate the least from uniform weights.
45In Table D23, we further show summary statistics for the variables used for EB. As a comparison, we also report the

standardized difference in means and compare the results with the traditional propensity score matching (PSM) method.

The table highlights the differences between the two methods. After entropy balancing, the standardized difference in

the means of all covariates is below 5% (Column 7), the criterion for successful matching proposed by Caliendo and

Kopeinig (2008), and performs much better than PSM.
46The OBPP was the first comprehensive school approach program (whole-school policy) which emphasized the

involvement of school at all levels, family, and sometimes society (Richard et al., 2012; Beckman and Svensson, 2015).

Parents in OBPP received leaflets or letters at home that provided them with information about bullying and the inter-

vention program. Parents were also invited to information nights held at participating schools.
47Many programs reviewed in Ttofi and Farrington (2011) delivered null effects, such as the Befriending Intervention

Program (relied mainly on a peer support model), the Australian Friendly Schools program (whole school), the Ameri-

can Social Skills Group Intervention (curriculum based), the UK Youth Matters (curriculum based) and several others.

Some programs’ effectiveness depends on their implementation. The anti-bullying laws (ABL) showed an overall null

effect, but strong ABLs are associated with an 8 to 12% reduction in bullying among US high schools (Sabia and Bass,

2017).
48In the paper, we mainly report percentage points reduction, we obtain the percentage reduction by transferring the

ratio of percentage point changes over the proportion of bullies/victims/bully-victims in the control group. For instance,
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Regarding empathy education programs, the closest intervention is the one conducted and eval-

uated by Alan et al. (2021), who studied the impact of an education program on perspective-taking

by training teachers and by delivering three lecture hours per week throughout one academic year

targeting 80 Turkey elementary schools. They found a significant treatment effect of 1.21 fewer

violent perpetration events and 0.75 fewer victimization events for a 10-consecutive-school-day

period, although they detected null effects on student and teacher self-reported bullying behaviors.

Their intervention led to a 0.27 SD gain in perspective-taking and no significant improvement

in empathetic concern. Kosse et al. (2020) studied a mentoring program for the cultivation of

prosociality among elementary school children in Bonn and Cologne, Germany. The program

involved weekly one-to-one mentor-mentee interactions and lasted for one year (about 92 hours

on average per year). They found that treated children experienced a 0.27 SD improvement in

prosociality, and the effect persisted 2 years after the end of the intervention. As such, the effect

size of our program on improving adolescents’ empathy is modest, but it has additional beneficial

effects on parents’ skills and parent-child relationships, which help students develop more positive

personality traits and mental health.

As for cost-effectiveness, the widely used school-based bullying prevention programs tend

to be more costly compared to parental involvement programs. Beckman and Svensson (2015)

showed that OBPP costs 131,250 Swedish kronor (≈ $11,899) to reduce one victim spread. Pers-

son et al. (2018) analyzed the cost-effectiveness of the Finnish KiVa bullying prevention program

and found the cost is 131,321 SEK (≈ $11,914) per gained quality adjusted life years (QALY) 49

or 7,879 SEK (≈ $715) for each additional victim-free year gained. In Panel D of Table 5, we

list cost-effectiveness results for several famous bullying prevention programs. Our program is

much more cost-effective than the typical intervention. We expand the details of our program cost

calculation in Panels A-C in Table 5. The organizational costs are only $0.65 per student, which is

negligible compared with those school-based programs. Accounting for the opportunity costs of

voluntary parental time inputs, the costs per treated student may be as high as $25, which is still a

fraction of school-based programs. Our program cost lies in between Alan et al. (2021) and Kosse

et al. (2020). In terms of cost per unit of effectiveness, our program costs about $500 to reduce one

bully, $600 per victim, and $400 per bully-victim. We should also note that our designed app can

be easily adapted to other contexts and repeatedly used, thereby enhancing its cost-effectiveness.

In addition, treating parental time input as opportunity costs may overestimate the costs as parents

may value parental time differently, as suggested in Guryan et al. (2008).

to calculate the percent change of bullies, we get 16% from 0.053/0.328.
49QALY are calculated as the time spent in a state of health adjusted for the ‘quality’ or ‘utility’ of this time. QALYs

reflect changes only in ‘health’; they do not capture potential wider non-health benefits, such as improved educational

attainment (Bonell et al., 2015).
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7 Conclusions

To tackle the issues of increasing school bullying and low social-emotional skills among adoles-

cents, we conducted an experiment of a directed parental involvement program in two large middle

schools in a Chinese county, targeting 2,246 seventh and eighth graders and their parents. Moti-

vated by the research evidence that indicates bullying behavior is usually associated with a lack of

parental care and low levels of empathy, our intervention comprises biweekly activities that last for

four months to develop a closer relationship between parents and children. We encourage parents

in the treatment groups to watch monthly empathy-oriented movies and read biweekly articles on

empathy and positive parenting with their children.

With the monthly take-up rate being approximately 40%, the program is still moderately ef-

fective in reducing school bullying incidents and improving students’ empathy. Additionally, the

treated students are more stress-resilient, self-satisfied, and less likely to be depressed than the

untreated students.

The program also improves the treated parents’ empathy levels, which they manage to incor-

porate into their parenting behaviors; parents in the treated groups are found to experience a 3.9

percentage points increase in adopting a democratic parenting style.

Finally, the modest take-up rate provides a direction for future improvement. The program

can be easily scaled up for several reasons: (i) the intervention is simple and easily regulated by

a smartphone application, which incurs little cost; (ii) the program is purely voluntary and is not

likely to affect parent-teacher relationships; (iii) the intervention only lasts for a semester; and (iv)

the increased time spent on the program successfully nudges parents to spend more time with their

children without crowding out monetary investments. The incorporation of an encouragement

mechanism into this type of directed parental involvement program may generate larger effects on

students’ personality development and reduction in school bullying.
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Figure 1: Timeline of the Experiment

Note. The top figure shows the timeline of the experiment. The intervention lasted for 4 months starting from March 1 until June 30.
We list the monthly theme of the program during the treatment period.
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Figure 2: Treatment Effects on Bullying Behaviors by Type

A.1 Proportion of bullies B.1 ITT estimates

A.2 Proportion of victims B.2 ITT estimates

A.3 Proportion of bully-victims B.3 ITT estimates

Note. (1) The figures on the left show the fractions of school bullying behaviors, including bullies in Panel A.1, victims in Panel A.2,
and bully-victims in Panel A.3, for control and treatment groups at follow-up in detail. We document five detailed types of school
bullying: i. threatening other students, ii. rumor spreading, iii. physical bullying (kick), iv. social isolation and v. cyberbullying.
The numbers are calculated from the dummy variable of whether or not one was involved in certain types of bullying behavior in
the past semester. (2) The figures on the right show the point estimates and 90% confidence intervals of the program’s impacts on
bullying behaviors in detail. The estimated effects are ITT estimates based on (1). The coefficient estimates are reported in Table D13.
Confidence intervals are calculated based on robust standard errors clustered at the class level.

34



Table 1: Balance Test

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

VARIABLES Mean Std.dev Difference S.E

T-C

Panel A. Demographics

Age 14.463 0.578 -0.018 (0.136)

Male 0.530 0.499 0.008 (0.015)

Urban hukou 0.460 0.499 -0.028 (0.033)

Onlychild 0.298 0.458 0.007 (0.020)

Height in cm 161.885 7.799 0.182 (0.714)

Weight in half kilo 100.974 21.371 -1.171 (1.403)

Panel B. Outcomes at baseline

Bully 0.379 0.485 -0.000 (0.025)

Victim 0.706 0.456 0.003 (0.023)

Number of friends 3.991 1.371 0.050 (0.130)

Member of exclusive group 0.628 0.483 0.015 (0.026)

Empathy score 48.120 9.636 0.935 (0.619)

Social desirability scale 6.193 2.017 0.128 (0.122)

Self-satisfied 4.461 1.884 0.112 (0.095)

Self-worth 4.776 1.752 0.108 (0.090)

Self-confident 5.000 1.692 0.064 (0.083)

Self-esteem 4.670 1.847 0.049 (0.089)

Perseverance 4.728 1.830 0.017 (0.086)

Total test score (620) 460.553 88.228 1.257 (8.529)

Stress score 13.229 4.149 -0.090 (0.260)

CESD 10-item 8.619 5.686 -0.547 (0.369)

Happiness score 5.067 1.735 0.134 (0.125)

Weekly interaction with parents 10.663 6.884 0.015 (0.769)

Note. (1) This table shows basic regressions attempting to verify the randomization of classroom assignments. Panel A reports
demographic variables, while Panel B reports outcome variables at the baseline. (2) Columns 1 and 2 report the summary statistics
for the whole sample. Column 3 reports the differences in means for each variable between treatment and control groups. Column 4
reports the standard errors for item-wise regressions using the variables labeled in the first column as the dependent variables. (3)
Classroom-level clustered standard errors are presented in parentheses (* p<0.10, ** p<0.05, and *** p<0.01).
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Table 3: Effects on Students’ Outcomes

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

ITT Permutation p-value WCB TOT Dosage

Panel A: Empathy

Empathy index 0.094** 0.027 0.053 0.273** 0.030*

(0.044) (0.135) (0.015)

Empathetic concern 0.097 0.124 0.152 0.244* 0.027*

(0.060) (0.141) (0.016)

Perspective taking 0.086 0.180 0.225 0.219 0.024

(0.064) (0.150) (0.017)

Prosociality 0.160** 0.012 0.019 0.402** 0.045**

(0.067) (0.161) (0.018)

Panel B: Positive traits

Positive traits index 0.138*** 0.003 0.007 0.339** 0.038***

(0.048) (0.115) (0.013)

Panel C: Stress and mental health

Mental health index 0.110** 0.015 0.042 0.273** 0.031**

(0.051) (0.120) (0.014)

N 2,246 2,246 2,246

Note. (1) This table shows the estimated effects on students’ empathy, positive traits, and mental health using (1), 2SLS, and the
control function approach. The empathy index contains empathetic concern, perspective taking, and prosociality. The positive trait
index contains self-satisfaction, self-worth, self-confidence, self-esteem, and perseverance. The mental health index contains the
pressure score, happiness, and inverse CES-D. Refer to Table D11 for the impacts on the detailed components of each index. (2)
Column 1 reports the ITT estimates and standard errors, while Columns 2 and 3 report the associated permutation P-value after 2,000
stratified clustered resampling and wild cluster bootstrap P-value after 9,999 resampling. In Column 4, we report the TOT estimates
using those who completed at least half of the reading or movie tasks as the “take-up” indicator and a random assignment as an IV.
In Column 5, we report the dosage-response estimates using the number of finished reading and movie tasks and a control function
approach. (3) All regressions control for strata fixed effects. The default standard errors clustered at class-level are presented in
parentheses (* p<0.10, ** p<0.05, and *** p<0.01).
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