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The Effects of School Bullying 
Victimization on Cognitive, School 
Engagement, and Friendship Outcomes
This study investigated the effects of bullying victimization on cognitive, school engagement, 

and friendship outcomes using panel data collected from elementary school students in 

a Japanese city. Employing a value-added model that controls for prior outcomes, our 

findings revealed that bullying victimization significantly impairs both cognitive and school 

engagement and weakens friendship formation. Furthermore, a high prevalence of bullying 

victimization within the classroom was found to negatively impact cognitive outcomes in 

subsequent years. These findings underscore the importance of effective school bullying 

prevention in fostering human and social capital among school-aged children.
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1. Introduction 
In most advanced economies, primary and lower-secondary education is compulsory and 

forms the foundation for human capital development. These stages equip students with essential skills 

that are critical for further academic progression and long-term success in the labor market. The quality 

of education at these levels plays a pivotal role in shaping students’ academic outcomes and economic 

prospects, underscoring the importance of maintaining high educational standards. 

Despite its importance of ensuring high-quality education, bullying in schools remains a 

widespread and persistent global issue. According to the 2019 Trends in International Mathematics 

and Science Study (TIMSS), 29% of fourth graders and 23% of eighth graders across 64 countries 

reported experiencing bullying at least once a month, with 8% and 6% experiencing bullying weekly, 

respectively (Mullis et al., 2020). While Japan reported the lowest frequency of bullying among 

TIMSS participants at both grade levels, domestic trends revealed a troubling rise in the number of 

recognized cases. In the 2023 academic year, a total of 732,568 bullying cases were reported across 

all school levels, equating to 57.9 cases per 1,000 students—the highest rate recorded since 1985 

(Ministry of Education, Culture, Sports, Science and Technology [MEXT], 2024). 

Bullying has well-documented adverse effects on the mental and physical health of both 

perpetrators and victims, as well as on their educational trajectories and labor market outcomes. 

Extensive psychology and education literature has shown that students who experience bullying are 

more likely to suffer from anxiety, depression, deteriorating physical health, suicidal ideation, and an 

increased use of tobacco and illicit drugs (Halliday et al., 2021; Moore et al., 2017; Schoeler et al., 

2018). Moreover, school violence and delinquency generate negative spillover effects that adversely 

affect students beyond those who are directly involved (Ahn & Trogdon, 2017; Carrell & Hoekstra, 

2010; Figlio, 2007). The significant social costs associated with school violence underscore the urgent 

need for effective preventive and intervention strategies.1 

Previous economic research has highlighted the detrimental effects of bullying victimization 

on academic performance, educational attainment, labor market outcomes (Ammermueller, 2012; 

Brown & Taylor, 2008; Eriksen et al., 2014; Gorman et al., 2021; Ponzo, 2013), and noncognitive 

skills (Mori and Onozuka, 2024; Sarzosa, 2024; Sarzosa & Urzúa, 2021). However, the effect of 

bullying victimization on friendship formation in schools remains unexplored. 

Friendship formation can be conceptualized as a form of social capital within an educational 

context (Coleman, 1988). 2  Recent research has increasingly emphasized its importance, 

demonstrating that the size and characteristics of peer relationships significantly influence academic 

 
1 For instance, Pereznieto et al. (2010) estimate that the economic burden of school violence in the United States 
amounts to approximately $7.9 billion per year. 
2 The concept of social capital has been extensively explored in the sociological and economic literature (Bourdieu, 
1986; Coleman, 1988; Putnam, 1993). Coleman (1988) introduced the concept in the educational context, emphasizing 
its role in linking social networks to educational outcomes. 
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performance (Fletcher et al., 2020; Hill, 2015; Lavy & Sand, 2019) and educational attainment (Mora 

& Oreopoulos, 2011; Patacchini et al., 2017). Lavy and Sand (2019) argue that three mechanisms are 

salient: (i) joint production—peer collaboration that provides complementary learning inputs and 

raises the marginal product of effort; (ii) social pressure—norms within friendship groups that shape 

effort and classroom conduct, thereby lowering the marginal cost of effort; and (iii) mutual 

insurance/social learning—informal support (e.g., sharing notes or explanations) that attenuates 

idiosyncratic productivity shocks such as absences or temporary setbacks. 

Moreover, deterioration of friendship networks may depress human-capital accumulation not 

only through academic channels but also via mental-health and well-being. In economics, Lavy and 

Sand (2019) exploit quasi-random classroom assignments and show that separation from pre-existing 

friends (friendship loss) worsens noncognitive behavioural outcomes and lowers social well-being. 

Similarly, researches in sociology and child psychiatry report that having few or no friends—or 

heightened loneliness—is associated with more depressive symptoms (Ueno, 2005; Qualter et al., 

2010). 

Building on this understanding, this study extends the analysis of the consequences of 

bullying beyond cognitive outcomes and school engagement—treated as one facet of the broader 

noncognitive construct— to include the formation of friendships among students. In doing so, we 

aimed to provide a more comprehensive perspective on the effects of bullying victimization. 

Using a value-added model that controlled for initial outcomes measured at the start of each 

school year, we assessed the impact of bullying victimization across multiple dimensions of student 

outcomes. The results indicated that students with lower academic performance, and fewer friendships 

were more likely to experience bullying victimization. Bullying victimization negatively affects 

academic performance, school engagement, and friendship formation. Specifically, a 1-standard- 

deviation (SD) increase in bullying victimization was associated with a 0.03 to 0.05 SD decline in test 

score growth, a 0.11 SD decrease in school engagement, and a 0.23 SD reduction in friendship 

formation. Moreover, high classroom-level bullying victimization negatively affected students’ 

cognitive outcomes the following year. 

This study contributes to the literature on human capital formation by examining the effects 

of school bullying victimization on educational outcomes. Previous studies have established 

significant links between bullying and adverse academic and labor market outcomes across various 

contexts. Brown and Taylor (2008) found that school bullying in the UK led to lower educational 

attainment and reduced wages in adulthood. Using data from 11 European countries, Ammermueller 

(2012) reported that bullying significantly lowers educational attainment, which in turn negatively 

affects labor market earnings. Eriksen et al. (2014) addressed the endogeneity of bullying in Danish 

data and found that bullying between the ages of 10 and 12 years significantly reduced ninth-grade 

grade point average (GPA). Gorman et al. (2021) demonstrated that bullying during junior high school 
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in England negatively affected academic performance, mental health, employment prospects, and 

income. Using Italian data, Ponzo (2013) found that bullying significantly lowers academic 

performance, with stronger effects at age 13 than at age 9. 

With a special focus on noncognitive skills, Sarzosa and Urzúa (2021) and Sarzosa (2024) 

examined the effects of bullying on the dynamics of cognitive and noncognitive skill formation in 

South Korea. They found that students with weaker noncognitive skills were more likely to become 

victims of bullying. Furthermore, bullying at age 15 increases the likelihood of smoking and 

depression, reduces life satisfaction by age 18, and lowers university enrollment rates. Sarzosa (2024) 

further showed that bullying victimization at the age of 15 hinders the development of both cognitive 

and noncognitive skills, leading to widening skill gaps over time. The study also found that students 

with distinctive characteristics were more likely to be victims of bullying than their peers. These 

studies have shown that bullying in primary and secondary education can have significant adverse 

effects on both short- and long-term outcomes. However, few empirical studies have investigated the 

effects of bullying on friendship formation. Our study extends the analysis of bullying consequences 

beyond cognitive outcomes and school engagement to include the formation of friendships among 

students to provide a more comprehensive perspective on the effects of bullying victimization. 

This study contributes to the strand of literature on bullying in Japan, which has been 

extensively conducted across various social science disciplines. 3  However, to the best of our 

knowledge, studies that have quantitatively examined the effects of bullying victimization on human 

capital outcomes, such as cognitive and noncognitive outcomes or career decisions, are limited 

because of the limited availability of longitudinal data linking bullying experiences to student 

outcomes in the Japanese context. As an exception, Tanaka and Morozumi (2019) analyzed the effect 

of additional teacher allocations on reported bullying using school-level data but found no significant 

effects. Nakamuro (2017) examined the relationship between class size and reported bullying cases 

and found no significant association. Tanaka et al. (2019) report that municipalities that transitioned 

early to a new educational board system experienced an increase in the number of reported bullying 

cases. Our study utilized panel data from a Japanese municipality to examine how bullying 

victimization in elementary school affects cognitive outcomes and school engagement, as well as 

friendship formation. 

The remainder of this paper is organized as follows. Section 2 provides the institutional 

background for this study. Section 3 describes the estimation model used in this study. Section 4 

 
3 These studies have primarily been descriptive or correlational. For example, Morita et al. (1999) analyze survey data 
from over 7,000 participants, providing a comprehensive description of bullying dynamics from the perspectives of 
students, teachers, and parents. Hojo (2023) and Sudo (2014) use TIMSS data to examine the determinants of bullying 
victimization, reporting that gender and academic performance are associated with the likelihood of being bullied. In 
the field of education, studies have examined how teacher–student relationships influence bullying dynamics (Akiba, 
2004; Akiba, Shimizu, & Zhuang, 2010), while comparative research has explored bullying in Japan and the UK 
(Kanetsuna & Smith, 2002). 
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describes the data used in this study. Section 5 examines the determinants of bullying victimization. 

Section 6 presents our estimation results. Section 7 explores the heterogeneity of the effects. Section 

8 offers a discussion. Finally, Section 9 concludes the study. 

 

2. Institutional Background 
This section provides the institutional context relevant to the analysis. 

 

2.1. Japan’s Compulsory Education System 
In Japan, compulsory education spans nine years, comprising six years of elementary school 

and three years of junior high school. Children enter elementary school in April, following their sixth 

birthday. Students are typically assigned to public schools based on their residential areas and are 

entitled to free education during this period, with no tuition or mandatory fees.4 Although families 

may opt to attend private schools, most students attend designated public schools.5 

In elementary school, students are assigned to a homeroom class in which they take most of 

the subjects together. Class formation generally considers various factors including students’ 

individual characteristics and attitudes. The data used in this study, covering the academic year 2014–

2016, reflected a maximum class size of 40 students. 

 

2.2. Bullying Incidence in Japanese Schools 
Over the past decade, the number of recognized bullying cases in Japanese schools has 

increased significantly. According to Japan’s Ministry of Education, Culture, Sports, Science and 

Technology (MEXT, 2024), the total number of reported bullying incidents increased from 

approximately 186,000 in the 2013 school year to an unprecedented high of approximately 733,000 in 

2023. In per capita terms, the incidence reached 57.9 cases per 1,000 students in 2023, the highest 

level since the records began. This rising trend briefly reversed during the 2020 school closures caused 

by the COVID-19 pandemic but subsequently resumed its upward trajectory. 

Substantial regional variations exist across Japan. Prefectures such as Yamagata, Fukui, and 

Hokkaido had the highest incidence rates, exceeding 100 cases per 1,000 students. Conversely, the 

Ehime and Nagasaki Prefectures reported the lowest rates, below 20 cases per 1,000 students. 

Moreover, designated metropolitan areas reported higher incidence rates (73.0 cases per 1,000 

students) than the national average, suggesting more frequent recognition of bullying in urban regions. 

 
4 Municipal Boards of Education in Japan are responsible for assigning students to elementary and junior high schools. 
Typically, each school has a designated school area, and students are allocated based on their residential address. 
However, some municipalities have introduced a school choice system to accommodate regional needs. As of May 
2022, 23% of Boards of Education overseeing multiple elementary schools and 20% overseeing multiple junior high 
schools had implemented a school choice system (MEXT, 2022). 
5 According to the 2023 MEXT School Basic Survey, 98.1% of elementary school students in Japan were enrolled in 
public schools.  
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Bullying incidents are most frequently reported at the elementary school level. In 2023, 

approximately 589,000 cases (approximately 80% of all incidents) were recognized in elementary 

schools, compared to approximately 123,000 in junior high schools, and roughly 18,000 in high 

schools. The per capita incidence was notably higher in elementary schools (96.5 cases per 1, 000 

students) than in junior high (38.1) and high schools (5.5).6 

 

2.3. Japan’s Anti-Bullying Measures 
In July 2012, a student’s death by suicide in Otsu City, Shiga Prefecture, attributed to bullying, 

underscored the urgent need for comprehensive anti-bullying measures. In response, the Act for the 

Promotion of Measures to Prevent Bullying was enacted in June 2013 and took effect in September of 

the same year.7 This law established a framework for systematic anti-bullying initiatives requiring 

both the national government and schools to develop basic bullying prevention policies. Schools are 

also mandated to establish specialized organizations to implement these measures and ensure 

consistent prevention and intervention efforts. 

 

2.4. Overview of the Academic Assessments Used in This Study 
To address regional educational needs, some municipalities have conducted their own local 

academic assessments in addition to the National Assessment of Academic Ability, which has been 

administered by MEXT since 2007. Although these local assessments have more limited coverage 

than national assessments, they often include a broader range of grade levels and enable longitudinal 

tracking of the same student cohorts, providing detailed insights into student progress and learning 

outcomes. 

This study uses data from a municipal academic assessment conducted in a Japanese city. The 

dataset follows a cohort of students who were in fourth grade in 2014 through the end of sixth grade. 

Assessments were conducted annually during the first or second week of April for all students in the 

municipality. While the assessed subjects varied slightly by grade, Japanese and mathematics were 

tested each year from fourth to sixth grade. Science was introduced in the fifth and sixth grades, and 

social studies was included in the sixth grade. 

 
2.5. Overview of the Questionnaire-Utilities survey 

The Questionnaire-Utilities survey, hereafter referred to as QU, is widely employed in Japanese 

 
6 It should be noted that the observed increase and regional variations might reflect not only differences in actual 
bullying occurrences but also variations in schools' efforts to identify and report even minor bullying incidents. (Tanaka 
et al., 2019). 
7 The Act defines bullying as: 

Acts exerting a psychological or physical influence on a child that are committed by another child who 
attends the same school or otherwise has a certain personal relationship with the victimized child (including 
acts committed via the internet), resulting in mental or physical pain for the victim. 
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schools as a diagnostic tool for assessing students' interpersonal relationships, satisfaction with school 

life, and learning motivation. Originally developed by Kawamura and Tagami (1997), this survey 

quantitatively captures students’ satisfaction with school life, interpersonal relationships within 

classrooms, motivation towards school activities, and experiences of bullying and social isolation.  

The survey included items similar to those found in international assessments such as the 

TIMSS and Program for International Student Assessment (PISA), covering aspects of bullying 

experiences, social isolation, self-esteem, and learning motivation. These scales have been adopted in 

educational and psychological research in Japan (Iida et al., 2021; Nishimura et al., 2022; Saito et al., 

2015; Yamasaki et al., 2017). 

In the QU, bullying victimization was measured using six questions that assessed whether 

students had experienced unpleasant remarks, violence, ridicule, social exclusion, or difficulties in 

group activities. School engagement was measured with a three-item index capturing happiness when 

mastering previously difficult material, enjoyment of answering questions or expressing opinions in 

class, and efforts to obtain good grades and improve academically. Friendship formation was assessed 

using nine questions, including whether students felt that their classmates were kind to them, 

considered them part of the group, provided encouragement, and offered recognition. 

In the municipality analyzed in this study, the QU was administered twice a year, once 

between late May and early June, and again between late November and early December, targeting all 

students. However, sixth-grade students participated only in the first survey. For the schedule of 

academic assessments and QU, see Table A1. 

 

3. Econometric Framework 
To examine the effect of bullying victimization on educational outcomes, we estimated a 

value-added model of the education production function by incorporating class-fixed effects as 

specified below: 
 
!!"′$%+1 	 = $0 	+ 	$1&'(()*+!"$% 	+ 	$2,)-(!"$% +		.	(!!"$%) + 		 1" 	+ 	 2!"′$%+1      

(1) 

 

where !*+,-./0  represents the outcomes of student ) in class 3’ at school 4 at the beginning of academic 

year 5+1. &'(()*+*+-. indicates the extent of bullying victimization during academic year 5, when the 

student was in class c at school s. ,)-(*+-. denotes the gender of the student, and .	(!*+-.) is a fifth-
order polynomial of the prior outcomes. 1+ represents the class-fixed effect, and 2*+"-./0 is the error 

term. 

The coefficient of interest is $0 , captures the effect of bullying victimization in academic 

year 5 on the outcomes at the beginning of academic year 5+1. To address potential correlations 
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between bullying victimization within the same class, we used cluster-robust standard errors at the 

class level. 

The class-fixed effect 1+ controls for fixed characteristics associated with the academic year, 

grade level, teacher, and school. This approach can mitigate the bias arising from classroom-specific 

factors that may simultaneously influence both bullying victimization and student outcomes, such as 

the nonrandom assignment of teachers, variations in teacher quality, and the presence of bullies. 
Including the polynomial function of the initial educational outcomes, .	(!!"$%), as a covariate helps 

control for unobserved educational and family inputs accumulated over time. By accounting for 
.	(!!"$%), we estimated the effect of bullying victimization on overall educational growth over one 

year. 

We used the value-added specification without student-fixed effects. Prior literature 

emphasizes the persistent nature of bullying victimization due to self-reinforcing mechanisms (Sarzosa, 

2024), indicating that controlling for prior outcome variables is necessary. In addition, it generated a 

high autocorrelation in bullying victimization and other outcome variables within students, leaving 

little variation in within-student outcome variables after controlling for student-fixed effects. By 

adopting a value-added modeling approach, we explicitly incorporated prior educational outcomes. 

This mitigates the endogeneity arising from the feedback mechanism inherent in bullying 

victimization by controlling for unobserved, time-invariant individual characteristics (such as innate 

ability and family background) and preserves sufficient variability in our key explanatory variable, 

bullying victimization.  

We also acknowledge an important caveat of the value-added specification. Conditioning on 

lagged outcomes can exacerbate bias through mean reversion (Daw and Hatfield, 2018; Roth et al., 

2023). If some non-victims experienced a large negative shock in the prior period, matching on the 

lagged outcome may select such units, who then improve mechanically in the next period. This would 

overstate the adverse effect of bullying when lagged outcomes are included. To gauge this concern, 

we present side-by-side estimates with and without lagged outcomes and discuss the differences. In 

addition, to assess the scope for bias from unobservables, we implement coefficient-stability analyses 

following Oster (2019). 

 

4. Data 
This study utilized panel data that combine individual student records from a city-specific 

academic assessment and the QU conducted in the city with a population of approximately 120,000. 

The dataset follows students who were in fourth grade at public elementary schools from 2014 through 

their sixth grade in 2016. 

As shown in Table A2, municipal statistics indicate that there were slightly more than 1,000 

fourth-grade students in 2014. Students with missing data for the variables used in the analysis were 



9 
 

excluded. Nevertheless, the final sample covered more than 95% of the students in each grade. Table 

1 defines the variables used in the analysis, and Table 2 presents the summary statistics. 

The outcome variables included combined test scores for Japanese and mathematics; 

individual test scores for Japanese, mathematics, and science; school engagement and friendship 

outcomes. All test scores were standardized to have a mean of 0 and SD of 1 for each subject and grade 

level. Because science tests were not administered in fourth grade, the number of observations for 

science was limited to students who took the tests in fifth and sixth grades. An analysis of the test 

score distributions indicated that they generally followed a normal distribution (Figure 1). 

We use school engagement as an outcome capturing one dimension of noncognitive skills. 

Our clarification of the conceptual basis of our school-engagement index is as follows. Educational 

psychology views school engagement as a multidimensional construct with behavioral, emotional, and 

cognitive components (Fredricks et al. 2004). Our school-engagement index is constructed from three 

student responses collected in the first QU in May or June, as listed in Table A1. The index captures 

three facets: (i) a positive attitude toward mastering previously difficult material; (ii) active 

participation in class; and (iii) effort and goal orientation toward improving grades. According to the 

framework in educational psychology, the first facet maps primarily to emotional engagement, the 

second to behavioral engagement, and the third to behavioral engagement with some overlap in 

cognitive engagement. Hence, our composite is best interpreted as a measure of school engagement. 

We focus on this engagement-based index because closely related measures predict meaningful 

outcomes in the economics literature. For example, Dee and West (2011) use student-reported items—

“Subject not useful for my future,” “Do not look forward to subject,” and “Afraid to ask questions in 

subject class” —as indicators of school engagement, a facet of noncognitive skills, and show that 

smaller classes improve these engagement measures. Furthermore, they show that higher levels of 

noncognitive skills, as captured by these engagement measures, are associated with a greater 

likelihood of full-time employment and higher earnings in adulthood.8  

We sum the three school engagement items to create a composite score ranging from 3 to 12. 

For the analysis, this score was standardized to have a mean of 0 and a SD of 1, with higher values 

indicating stronger engagement. As shown in Figure 2, the raw distribution school engagement 

revealed that scores between 10 and 11 were most frequently observed across all grades, suggesting 

that many students responded positively to these questions. 

 
8 Relatedly, De Paola and Skatova (2024) construct an academic-motivation measure from items asking why students 
try to do well at school and why they do their homework, capturing external, introjected, identified, and intrinsic 
regulation, and show that this motivation predicts later standardized test scores. Jackson et al. (2020) construct two 
survey-based indices: a social index based on interpersonal skills and school connectedness, and a work-hard index 
based on effort, grit, and engagement. They find that fewer arrests and higher rates of high-school graduation, four-
year college entry, and college persistence in schools that raise these indices. 
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The friendship outcome measure was also derived from the first QU, based on students’ 

responses to nine specific items (see Table A1 for details).9 Students responded to these items using 

the same 4-point Likert scale, and their responses were summed to create a composite score ranging 

from 9 to 36. For the analysis, this composite score was standardized to have a mean of 0 and a SD of 

1, with higher values indicating stronger friendship outcomes. As shown in Figure 3, the raw 

distribution of friendship outcome scores was left-skewed, with the mode across all grades clustering 

at approximately 30 points. This suggests that many students had strong friendships with each other.  

The key explanatory variable in this study was the extent of bullying victimization. This 

measure was constructed by summing students’ responses to six survey questions related to bullying 

and social isolation (see Table A1 for details). The scores ranged from 6 to 24 per survey round. Since 

the QU was conducted twice a year, scores from both rounds were aggregated to capture annual 

bullying victimization, yielding a variable ranging from 12 to 48. To ensure robustness, the models 

were estimated separately using the first- and second-round scores. The bullying victimization 

measure was constructed at two time points: first in fourth grade, to estimate its effect on outcomes at 

the beginning of fifth grade, and again in fifth grade, to estimate its effect on outcomes at the beginning 

of sixth grade. In all estimations, the bullying victimization score was standardized to have a mean of 

0 and a SD of 1 for each year, with higher scores indicating more severe bullying experiences. An 

analysis of the raw, unstandardized distribution of the annual bullying victimization scores revealed 

that the most common value was a minimum score of 12, with progressively fewer students reporting 

higher levels of bullying (see Figure 4). 

Prior research indicates that children who experience bullying are likely to experience 

declines in educational outcomes, subsequently increasing their vulnerability to further victimization 

(Sarzosa, 2024). In this study, we calculated the autocorrelation coefficient of bullying victimization 

between fourth and fifth grades in our dataset and found it to be 0.642, indicating a substantial degree 

of persistence. Additionally, we examined the changes in raw bullying victimization scores (ranging 

from 6 to 24 points) between the two grades. Specifically, 16% of the students exhibited no change at 

all, 33% changed by one point or less, 46% by two points or less, and 56% by 3 points or less. More 

than half of the students experienced minimal or no variation in their bullying victimization scores. 

These results suggest a feedback mechanism in bullying victimization, implying that the severity of 

bullying remains relatively stable over time and leads to limited within-individual temporal variation. 

A single data limitation applies to all three measures, namely bullying victimization, school 

engagement, and friendship. When the municipality provided the data, composite measures were 

available for nearly all students, whereas item-level responses were available for only about half of 

 
9 The nine items used here combine two separate subscales originally distinguished in the QU: the Peer Acceptance 
scale (six items) and the Friendship Relations scale (three items). Since both subscales measure aspects of peer 
relationships, we aggregated them into a single composite score for this analysis. Robustness checks confirm that using 
the two subscales separately produces qualitatively similar results. 
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the sample. We therefore use the composites in the main analysis. In the subsample with item-level 

responses, we reconstruct alternative measures and show that our main results are robust to the 

measurement choice. 

In addition to individual-level data, class-level information, including class size and the 

proportion of female students, was incorporated to analyze the determinants of bullying victimization 

and the heterogeneity of its impacts. 

 

5. Determinants of Bullying Victimization 
This section examines the potential determinants of bullying victimization by analyzing both 

individual- and class-level characteristics. To identify individual-level factors, we regressed the 

bullying victimization scores from the second round of the QU on students’ initial academic 

performance, school engagement, friendship, and gender. Using the second-round bullying 

victimization score mitigated simultaneity bias, as bullying victimization, school engagement, and 

friendship outcomes were measured at the same time. Since the second round of the QU was not 

administered to sixth-grade students, this analysis was limited to fourth- and fifth-grade students. To 

account for class-level heterogeneity, we included class-fixed effects in the regressions. 

Table 3 presents the results. The findings indicated that students with higher academic 

performance were less likely to experience bullying (Table 3, Columns [1] and [4]). Similarly, students 

with higher school engagement in the first round of the QU were less likely to experience bullying in 

subsequent periods (Table 3, Column [2]). However, after controlling for academic performance and 

friendship outcomes, the relationship between school engagement and bullying victimization became 

positive. This result is likely driven by an omitted variable bias, as school engagement are correlated 

with both academic performance and friendship outcomes, which are associated with bullying 

victimization. 10  Friendship outcomes were associated with a lower likelihood of experiencing 

bullying (Table 3, Column [3]), and this result remained robust even after accounting for academic 

performance and school engagement (Table 3, Column [4]). Furthermore, as shown in Column (4) of 

Table 3, after controlling for academic performance, school engagement, and friendship outcomes, 

girls were more likely to experience bullying than boys. 

Next, we examined class-level characteristics potentially associated with bullying 

victimization. Specifically, we regressed second-round bullying victimization scores on class-level 

characteristics, including class size and the proportion of female students. To identify these class-level 

associations, class- fixed effects were excluded from the regression. The results presented in Column 

(5) of Table 3 indicate that larger class sizes were associated with higher levels of bullying 

 
10  The correlation between school engagement and friendship outcomes is notably strong: while the correlation 
coefficient between academic performance and school engagement is 0.18, the correlation between school engagement 
and friendship outcomes is substantially higher at 0.55. 
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victimization, while a higher proportion of female students was associated with lower levels of 

bullying victimization. However, this relationship was not statistically significant. 

In summary, bullying victimization was significantly and negatively associated with students’ 

baseline academic performance and friendship outcomes, whereas it was positively associated with 

school engagement and female gender. Since these factors potentially influence both bullying 

victimization and subsequent academic achievement, this study estimated the impact of bullying 

victimization on educational outcome growth by controlling for these determinants and incorporating 

class-fixed effects. 

 
6. Results 
6.1. The Effect of Bullying on Academic Performance 

We estimated the model specified in Equation (1), and the results are summarized in Table 4. 

Column (1) presents the results for the combined test scores for Japanese and mathematics, Column 

(2) for the Japanese language test scores, Column (3) for mathematics, and Column (4) for science. 

All models include fifth-order polynomials of initial test scores in year 5 and class-fixed effects. 

Standard errors are clustered at the class level. 

These results consistently indicate that bullying victimization significantly hinders academic 

progress. Specifically, a 1 SD increase in bullying victimization is associated with a 0.03 to 0.05 SD 

decline in test score growth across all subjects. Notably, the negative impact of bullying victimization 

on academic performance was most pronounced in Japanese. 

 

6.2. The Effect of Bullying on School Engagement 
Next, we examined the effect of bullying victimization on school engagement. Table 5 

presents the estimation results, which indicate that bullying victimization negatively affects school 

engagement. Specifically, a 1 SD increase in bullying victimization was associated with a 0.11 SD 

decline in the growth of school engagement. 

 
6.3. The Effect of Bullying on Friendship Outcomes 

Finally, we investigated the influence of bullying victimization on friendship outcomes. Table 

6 presents the results of this analysis. Consistent with earlier findings, bullying victimization 

negatively affected friendship outcomes. Specifically, a 1 SD increase in bullying victimization was 

associated with a 0.23 SD reduction in friendship outcome growth.  

 

6.4. Alternative specifications 
One distinctive feature of our data is that students complete the QU twice each school year—

once in May/June and again in November/December (Table A1). We exploit this structure by using 
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the first within-year QU report on bullying victimization as a baseline control and defining exposure 

as subsequent changes in reported victimization. 

Let Bulliedt,1 denote the first (May/June) QU response in school year t, Bulliedt,2 the second 

(November/December) response in year t, and Bulliedt+1,1 the first QU response in year t+1. For 

academic outcomes—standardized test scores measured in April of t+1, we relate achievement to the 

within-year change in victimization during year t, ΔBullidt = Bulliedt,2 − Bulliedt,1, and include 

Bulliedt,1 as an additional baseline control. For school engagement and friendship—measured with the 

QU in May/June of t+1 —we use both the within-year change ΔBullidt  and the cross-year change 

ΔBullidt→t+1  = Bulliedt+1,1 − Bulliedt,1, again conditioning on Bulliedt,1. All models include the same 

controls and fixed effects as in the main specification. 

Table A3 reports the estimates. When test scores are the outcome, the coefficient on ΔBullidt 

is negative across subjects and statistically significant for Japanese. For school engagement and 

friendship, both ΔBullidt and ΔBullidt→t+1 are negative and statistically significant. In all specifications, 

the coefficient on the baseline control Bulliedt,1 is also negative and significant. 

Taken together, after conditioning on baseline differences in bullying victimization and 

exploiting both within-year and cross-year variation, adverse effects of changes in victimization are 

evident for Japanese achievement, school engagement, and friendship. Moreover, the beginning-of-

year level of victimization is negatively associated with all outcomes. 

 

6.5. Robustness 
Controlling for Subsequent Classroom Environments and Teacher Quality 

We conducted robustness checks to examine the stability of our main findings under 

alternative model specifications. 

The outcomes measured at the beginning of academic year t+1 may have been influenced by 

the classroom environment in year t+1. If bullying victimization experienced in year t correlated with 

subsequent classroom environments, our estimates could potentially be biased. While academic 

assessments are administered within the first two weeks of the new academic year (early April), 

thereby minimizing this potential bias, the QU is conducted later, from late May to June, and may 

therefore reflect influences from the year t+1 classroom environment. To address this concern, we 

estimate additional models that control for class-fixed effects in year t+1. 

Teacher quality may also simultaneously affect bullying victimization and subsequent 

educational outcomes. To account for this possibility, we estimate models that incorporate teacher-

fixed effects. However, since only a small number of teachers in our dataset taught classes in both 

fourth and fifth grades (five out of 71 teachers), most teacher-fixed effects were effectively absorbed 

by the class-fixed effects. 

Table A4 reports the results of the robustness checks. The estimates indicate that controlling 
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for year t+1 class-fixed effects (Columns [2], [5], and [8]) and teacher-fixed effects (Columns [3], [6], 

and [9]) does not substantively alter the bullying victimization coefficients across all outcome 

measures—cognitive, school engagement, and friendship outcomes—compared with our main results 

(Columns [1], [4], and [7]). 

Thus, these findings confirm the robustness of our key results to potential confounding 

influences arising from classroom environments and teacher quality. 

 

Robustness to Bullying Victimization Measured in Early and Late Academic Year 

In our main analysis, we used an aggregated measure of bullying victimization, combining 

scores from both the first and second rounds of the QU to capture annual bullying exposure. Here, we 

further examined the robustness of these results by separately analyzing the effects of bullying 

victimization using the early measure Bulliedt,1 (first round, May/June) and the late-year measure 

Bulliedt,2 (second round, November/December) separately, replacing the annual aggregate with each 

measure in turn. This exercise assesses whether the timing of measurement—early versus late in the 

school year—alters the estimated relationships. 

As shown in Table A5, our main findings remained robust under these separate measures. 

However, one exception arises when the bullying victimization measure from the later year survey is 

used: the coefficients for mathematics and science scores in the following year decrease in magnitude 

and lose statistical significance (see Table A5, Columns [9] and [10]). Nevertheless, the direction of 

the coefficients remained unchanged. 

In summary, bullying victimization consistently and significantly impaired academic 

performance, school engagement and friendship outcomes. 

 

Robustness to alternative constructions of key variables 

In our main analysis, we used a single-dimensional index of bullying victimization constructed 

by summing Likert-scale responses to six questions. This is mainly because of the data limitations. As 

noted in Section 4, the municipality provided us the item-level responses for only about half of the 

sample, although the composite scores were available for nearly all students. However, because the 

use of alternative measures of bullying victimization may alter the results, we conduct a robustness 

check restricting the sample to observations with the item-level data and reconstructing the indices via 

factor analysis. We then re-estimate the main models using these factor-based measures. In addition, 

because the same concern may apply to other outcome variables originally formed by simple sums of 

items, we replicate this procedure for school engagement and friendship outcomes, constructing 

alternative factor-based indices for each. 

Before conducting factor analyses, we verify that restricting the sample to students with item-

level responses does not alter the main estimates due to sample selection bias when indices are 
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constructed as simple sums of the six Likert-scale items. Table A6 reports estimates of Eq. (1) for this 

subsample. As expected, standard errors are larger because the sample size is smaller. The coefficients 

on bullying victimization are modestly attenuated for Japanese achievement, science achievement, and 

school engagement, but they remain negative across all outcomes, and statistical significance persists 

for Japanese achievement, mathematics achievement, school engagement, and friendship. Overall, the 

main results are robust to limiting the analysis to the observations with item-level data. We treat the 

results in Table A6 as the benchmark for analyses that rely on the limited subsample with item-level 

responses. 

Next, using the item-level subsample, we conduct factor analyses. In the first stage, we conduct 

an exploratory factor analysis (EFA) to determine the number of latent dimensions underlying the six 

bullying victimization items. In the second stage, we fit a confirmatory factor analysis (CFA) model, 

impose an EFA-informed factor structure, and obtain CFA-based factor scores. 

For the bullying-victimization items, we estimate EFA models with one-factor and two-factor 

solutions. The EFA uses the polychoric correlation matrix and maximum likelihood estimation with 

oblimin rotation. Following Attanasio et al. (2025), we treat factor loadings of at least 0.40 as salient. 

As reported in Table A7, under the one-factor solution all six items load strongly (0.62–0.88), and the 

eigenvalue exceeds one, suggesting a single latent factor that captures overall bullying victimization; 

we therefore retain the one-factor solution as a benchmark. Under the two-factor solution, Factor 1 

loads strongly on Items 1–3 (0.75–0.89) and moderately on Item 6, and its eigenvalue exceeds one, 

whereas Factor 2 loads strongly on Items 4–5 and moderately on Item 6, and its eigenvalue is below 

one. We nonetheless retain the two-factor solution alongside the one-factor model. This pattern aligns 

with the distinction, documented in the child development literature, between direct bullying (physical 

or verbal, face to face) and indirect bullying (relational or social exclusion) (e.g., Card et al., 2008; 
Crick and Grotpeter, 1995; Vaillancourt et al., 2003), which motivates the two-factor 
interpretation. Because Item 6 loads more strongly on Factor 2, we assign it to the indirect-
bullying factor in the subsequent CFA. Because an EFA with a three-factor structure produced a 
Heywood case —i.e., an improper solution with a negative variance or a standardized loading or 
factor correlation greater than one (Brown, 2015)—, we do not consider three-factor models 
further. 

In the CFA, we estimate two models based on the EFA results: (i) a one-factor model in which 

all six items load on a single latent bullying factor, and (ii) a two-factor model in which Items 1–3 load 

on a direct-bullying factor and Items 4–6 load on an indirect-bullying factor. We compare model fit 

using the Root Mean Square Error of Approximation (RMSEA), the Comparative Fit Index (CFI), and 

the Tucker–Lewis Index (TLI). Table A8 summarizes the results: across all criteria, the two-factor 

model fits slightly better than the one-factor model. As a robustness check, we complement the 

composite index derived from the one-factor model with alternative factor scores from the two-factor 
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specification and verify that our main results are robust to this alternative measurement. 

Table A9 reports estimates of Eq. (1) using the standardized bullying-victimization score 

derived from the one-factor CFA. The bullying coefficients are negative across all outcomes and are 

statistically significant for every outcome except science achievement. These results indicate that 

replacing the simple-sum index with a factor-based index leaves the main conclusions unchanged. 

Table A10 reports estimates based on standardized factor scores from the two-factor CFA that 

distinguishes direct from indirect bullying. Because the two factor scores are highly correlated (r = 

0.893), we include each factor separately to avoid multicollinearity and unstable estimates. The 

coefficient on direct bullying (Table A10, columns [1], [3], [5], [7], [9], and [11]) and the coefficient 

on indirect bullying (Table A10,columns [2], [4], [6], [8], [10], and [12]) are negative in all 

specifications and statistically significant for all outcomes except combined Japanese–mathematics 

achievement (column [1]) and science achievement (columns [7], [8]). Across outcomes, the indirect-

bullying coefficients tend to be somewhat larger in magnitude than the direct-bullying coefficients, 

suggesting that indirect victimization may be more detrimental to educational outcomes.  

Next, we apply the same factor-analytic procedure to construct alternative indices for the 

school engagement and friendship outcomes. For school engagement (three items), we estimate a one-

factor EFA using the same settings as above. Table A11 shows that all three items load strongly on a 

single factor. For friendship, we likewise estimate a one-factor EFA using the same settings; Table A12 

indicates a similar pattern, with a single latent factor capturing overall friendship formation. An 

alternative two-factor EFA for the friendship items yielded a Heywood case; we therefore do not 

consider two-factor models further. 

In the confirmatory factor analyses, informed by the EFA results, we fit (i) a one-factor model 

for school engagement in which all three items load on a single latent factor and (ii) a one-factor model 

for friendship in which all nine items load on a single latent factor. For school engagement, the CFA 

model is saturated and therefore exactly reproduces the sample covariance matrix (CFI = 1.000, TLI 

= 1.000, RMSEA = 0.000). By construction, these fit indices are uninformative; we therefore do not 

interpret them. For friendship, the model shows acceptable fit by conventional benchmarks (CFI = 

0.961, TLI = 0.949, RMSEA = 0.074), supporting a unidimensional structure.11 

Table A13 reports estimates of Eq. (1) when we replace the simple-sum indices with 

standardized factor scores from one-factor CFAs of the school engagement and friendship items. The 

estimates are similar to those in Table A6. Thus, we conclude that the main results are robust to using 

factor-analytic measures in place of item sums for both school engagement and friendship. 

 

Robustness to excluding friendship-proximal items from the victimization index 

 
11 As a reference point, Hu and Bentler (1999) suggest that CFI and TLI values close to 0.95 and an RMSEA close to 
0.06 indicate relatively good fit between a hypothesized model and the observed data. 
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Two of the six items used to construct our bullying victimization index—(4) “Do you find 

yourself alone during recess or other breaks?” and (5) “Do you end up being the last one left out 

when groups are formed in class?”—arguably capture social isolation rather than direct bullying and 

may also reflect friendship-related aspects. To address potential construct overlap, we recompute the 

victimization index excluding items (4) and (5), using the remaining four items, and restandardize the 

composite. We then re-estimate the baseline value-added specifications. 

Table A8 reports the results. Across outcomes, coefficients on the alternative index remain 

uniformly negative. Magnitudes are modestly attenuated in absolute value relative to the baseline 

estimates in Table A6 (same sample with item-level responses), and statistical significance is retained 

for Japanese achievement, school engagement, and friendship. Overall, the findings are robust to 

excluding the two social-isolation items, alleviating concerns that our main results are driven by those 

components of the index. 

 

7. Heterogeneous Effects  
Next, we examined how the effects of bullying victimization varied according to class 

characteristics.  

Specifically, we estimated models that include interaction terms between the bullying 

victimization variable and dummy variables for class-level characteristics, namely, class size and the 

proportion of female students. The class-level dummy variables take the value of 1 if they are above 

the median, and 0 otherwise. 

Table 7 presents the estimation results. First, regarding heterogeneity by class size, the 

negative effects of bullying victimization on mathematics and science performance appeared to be 

offset for students in larger classes compared to those in smaller classes (Table 7, Columns [5] and 

[7]). Next, when examining the heterogeneity of bullying victimization effects by proportion of female 

students, the negative effects of bullying victimization on friendship outcomes were mitigated for 

students in classes with a higher proportion of female students (Table 7, Column [12]).12 

 

8. Discussion 
Testing the validity of the econometric framework 

In Section 3, we noted that conditioning on lagged outcomes can amplify bias via mean 

reversion (Daw and Hatfield, 2018; Roth et al., 2023). To assess this concern, we estimate otherwise 

identical specifications with and without lagged outcomes on the same sample. Table A15 reports the 

results. Across outcomes, the bullying-victimization coefficient in the value-added specification is 

 
12 Additionally, we included interaction terms between bullying victimization and individual student characteristics 
(e.g., gender, prior academic performance, school engagement and friendship outcomes). However, none of these 
interactions yielded statistically significant results. 
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smaller in absolute value than in the corresponding specification without lagged outcomes. This 

pattern is opposite to what mean reversion would predict (which would yield more negative 

coefficients when lagged outcomes are included because non-victims selected on a transitory negative 

shock rebound mechanically). Hence, even if some mean-reversion bias could remain, its magnitude 

appears limited and does not overturn the gains in plausibility from controlling for prior outcomes. 

 

Coefficient-stability analysis 

If unobserved student traits in the regression models are correlated with bullying victimization, 

the estimated victimization coefficient may be biased. We therefore assess how strong selection on 

unobservables would have to be, assuming it operates in the same direction as selection on observables, 

to attenuate our estimates. Following Oster (2019), we compare the bullying coefficient and R-squared 

across a parsimonious specification with only sex and class fixed effects and a fuller value-added 

specification that additionally includes the lagged dependent variable. We report the coefficient-

stability parameter δ, defined as the ratio of selection on unobservables to selection on observables 

required to drive the bullying coefficient to zero. Oster (2019) suggests that δ > 1 can be considered 

robust. In implementation, we follow Oster (2019) and set the maximum attainable R-squared to one 

point three times the R-squared from the full specification and compute δ. 

Table A15 reports δ by outcome, together with the R-squared values for the short and full 

specifications and the corresponding coefficients. These values imply that selection on unobservables 

would have to be approximately 0.87 to 2.5 times as strong as selection on observables to eliminate 

the estimated bullying effect. Although δ exceeds one for language achievement, science achievement, 

and school engagement, it is slightly below one for overall achievement (0.913), math achievement 

(0.869), and friendship outcomes (0.900), indicating that these results may not be robust to potential 

omitted-variable bias based on Oster’s criterion. With this caveat, we would conclude that the full 

specification, which controls for the lagged dependent variable—one of the strongest predictors of 

outcomes in the next period—, helps reduce concerns that omitted-variable bias drives our main 

findings.  

 
The Effects of Peer-Bullying Victimization on Student Outcomes 

Thus far, we have examined how direct experiences of bullying victimization affect 

subsequent cognitive, school engagement, and friendship outcomes. Prior research suggests that the 

presence of disruptive classmates negatively affects other students’ outcomes (Ahn & Trogdon, 2017; 

Carrell et al., 2018; Figlio, 2007; Kristoffersen et al., 2015; Neidell & Waldfogel, 2010; Zhao & Zhao, 

2021). 

Building on these findings, we investigated how the extent of bullying victimization among 

classmates influenced an individual student's outcomes in the following year. Specifically,  we 
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estimate an alternative specification that extends Model (1) by adding the class-average bullying 

victimization measure among classmates, excluding the individual’s own score denoted by 

6**-&'(()*+1*+-.  and removing class-fixed effects. We retained the individual-level bullying 

measure &'(()*+*+-.  to separately identify the effects of an individual student's own bullying 

victimization and the average bullying victimization experienced by their classmates. The estimated 

model is as follows: 

 

!!"′$%+1 = $0 + $!&'(()*+!"$% +	$26**-&'(()*+−!"$% +	$3,)-(!"$% +	78−!"$% +	.	(!!"$%) +

2!"′$%+1 (2) 

 

where 81*+-. represents a vector of class-level peer attributes, including prior cognitive, school 

engagement, and friendship outcomes, the proportion of girls, and class size. We estimated the model 

without school-fixed effects because bullying victimization primarily varies between schools rather 

than within schools.13 Given that school-level variation constitutes a more significant portion of the 

total variance in peer-bullying exposure, incorporating school-fixed effects eliminates most of the 

variation necessary for identifying meaningful effects. By controlling for a comprehensive set of class-

level peer attributes, we effectively accounted for potential confounding factors while preserving 

sufficient variation to reliably estimate the impact of peer-bullying victimization on individual student 

outcomes. 

Table 8 presents the estimation results. We found that a higher incidence of bullying 

victimization among classmates was significantly associated with lower cognitive outcomes, 

specifically the combined Japanese and mathematics scores in the following year (Table 8, Columns 

[1]). Although the effects were not statistically significant for the other outcomes, the results generally 

suggest that greater exposure to bullying victimization among classmates tends to be negatively 

associated with students’ own cognitive outcomes in the subsequent year. 

These findings suggest that not only does one's own bullying victimization matter, but also 

that being surrounded by peers who have experienced bullying can deteriorate students’ future 

cognitive outcomes.14 

 
13 To examine whether bullying victimization varies more substantially between schools or across classes within 
schools, we conducted the following analysis. First, we calculated the deviation of each class’s mean bullying score 
from its respective school mean, measuring within-school, across-class variation. Second, we calculated the deviation 
of each school’s mean bullying score from the overall mean, measuring between-school variation. The SD of bullying 
victimization was 0.224 for the within-school, across-class component, compared to 0.269 for the between-school 
component, indicating greater variation between schools. 
14 Motivated by the possibility that victimization is concentrated among a few classmates, we replace the peer variable 
from the within-class average excluding student i with the within-class maximum of classmates’ victimization 
excluding i. Across achievement, school engagement, and friendship outcomes, the coefficient on this maximum-based 
peer measure is statistically insignificant. 
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Spillovers and SUTVA: Implications for interpretation 

Peer spillovers from classmates’ bullying victimization may violate the Stable Unit Treatment 

Value Assumption (SUTVA) and thereby bias the baseline estimates in Tables 4–6. If spillovers are 

negative and own victimization is positively correlated with the leave-one-out class mean of 

victimization, omitting peer exposure induces downward bias—that is, the coefficient on own 

victimization becomes more negative than the direct effect. Accordingly, our student-level estimates 

should be interpreted as upper bounds in absolute value on the direct effect of own victimization. 

As a complement, we estimate regressions aggregated to the classroom level: 

 

!9+./0 = $4 + $0&'((:*+9999999999+. +		789+. +	.	(!9+.) + 2+./0  (3) 

 

where !9+./0is the class-average outcome in year t+1 for the set of students who were classmates in 

year t (individual outcomes are standardized before averaging); &'((:*+9999999999+.  is the class-average of 
standardized bullying victimization in year 5; .	(!9+.)	is a fifth-order polynomial in the baseline class-

average outcome; and 89+.	includes the share of girls and class size. Standard errors are clustered at 

the school level. 

Table A16 reports the estimates. Class-average victimization is negatively related to all 

outcomes; coefficients are statistically significant for all outcomes except science achievement and 

school engagement (Table A16, columns [4] and [5]). By construction, the classroom-level effect 

combines direct and peer spillover channels. These classroom-level results reinforce the individual-

level evidence, indicating that higher victimization within a class depresses next-year class-average 

outcomes. 

 

Comparing the Impact of Bullying Victimization to Class Size Reduction 

Our main results indicate that a 1 SD increase in bullying victimization is associated with 

declines of approximately 0.03 to 0.05 SDs in academic growth, 0.11 SD in school engagement, and 

0.23 SD in friendship outcomes. To contextualize these effect sizes, we compared them with the impact 

of class-size reduction on academic achievement, drawing on previous studies using Japanese data. 

Among studies reporting statistically significant effects from class-size reduction in Japanese 

elementary and junior high schools, reducing class size by one student is associated with academic 

improvements of approximately 0.006 to 0.018 SD, depending on subject and grade level (Akabayashi 

& Nakamura, 2014; Hojo, 2013; Hojo & Senoh, 2019; Tanaka, 2020). Given these estimates, 

preventing a 1 SD increase in bullying victimization corresponds to the educational benefit of reducing 
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the class size by approximately two to five students.15 

Considering that bullying victimization substantially impairs school engagement and 

friendship formation, the overall benefits of effective bullying prevention may be even greater. These 

findings underscore the importance and potential cost effectiveness of targeted anti-bullying measures 

as valuable components of educational policies. 

 

9. Conclusion 
This study used panel data from elementary school students in a Japanese municipality to 

examine the effects of bullying victimization on academic performance and noncognitive and 

friendship outcomes. Although previous research has extensively explored the effects of bullying on 

academic and noncognitive outcomes, few studies have specifically investigated its impact on 

friendships. By incorporating this dimension, our study provided a more comprehensive understanding 

of the overall consequences of bullying. Additionally, to our knowledge, no prior empirical research 

in Japan has directly estimated the effects of bullying victimization on educational outcomes. Thus, 

our findings complement the existing literature. 

First, our analysis of the potential determinants of bullying victimization revealed that 

students with lower academic performance and weaker friendship outcomes are more likely to 

experience bullying. Next, to estimate the effects of bullying victimization, we employed a value-

added model that controlled for prior outcomes given the high autocorrelation of bullying 

victimization. The results indicate that greater exposure to bullying is associated with significant 

negative effects on academic performance and noncognitive and friendship outcomes. Moreover, high 

levels of bullying victimization in the classroom worsened cognitive outcomes in the following year. 

One potential mechanism by which bullying victimization negatively affects academic 

performance is the disruption of friendships. Previous studies have shown that positive peer networks 

contribute to improved academic performance (Fletcher, Ross, & Zhang, 2020; Hill, 2015; Lavy & 

Sand, 2019). At the same time, it is important to acknowledge that academic performance, 

noncognitive skills, and friendship outcomes are likely to be interconnected and mutually reinforced. 

For example, noncognitive skills may support both the formation of positive peer relationships and 

the development of academic competencies. Academic success can enhance students’ self-confidence 

and social integration, thereby fostering strong friendships. Given these complex interlinks, we 

refrained from asserting a single definitive causal pathway. Rather, our findings highlight that bullying 

 
15 To interpret what a 1 SD increase in bullying victimization represents, we refer back to the original measurement 
scale. Our bullying-victimization measure consists of responses to 12 items (measured twice per year), each rated on a 
4-point Likert scale, resulting in total scores ranging from 12 to 48 points. The mean bullying score among fourth and 
fifth graders is approximately 19.2 points, with an SD of 6.85 points. Thus, a 1 SD increase (6.85 points) represents a 
shift from around the mean (19 points) up to about 26 points. Concretely, a student initially responding “strongly 
disagree” to five items and “disagree” to seven items would, after this increase, respond “disagree” to 10 items and 
“slightly agree” to two items. 
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victimization can disrupt the dynamic interplay among the cognitive, noncognitive, and social domains, 

thereby impairing students’ overall educational outcomes. 

Finally, our results align with findings from the economics literature, highlighting the negative 

effects of bullying victimization on human capital accumulation. Reducing bullying not only alleviates 

distress for victimized students, but also likely promotes both the human and social capital of school-

aged children.   
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Figure 1. Distribution of test scores. 
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Figure 2. Distribution of school engagement scores. 
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Figure 3. Distribution of friendship outcome scores. 
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Figure 4. Distribution of annual bullying victimization scores. 
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Table 1. Definition of variables. 
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Table 2. Descriptive statistics. 
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Table 3. Determinants of bullying victimization. 
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Table 4. The effect of bullying on academic performance. 
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Table 5. The effect of bullying on school engagement. 
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Table 6. The effect of bullying on friendship outcomes. 
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"$F@"G$CB#BBFc"$BG($'$'OBN#mB#a#?cB?$B/$l$/'Bc"$BC$B@G$CBc'BRRR,nB
/$l$/bBRR=nB/$l$/bBR,NnB/$l$/O
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Table 7. Heterogenous effects. 

 

!"# !$# !B# !C# !'# !(# !F# !G# !+# !",# !""# !"$#
J.//MNO3 4,R,C((SS 4,R,$F( 4,R,BGCS 4,R,B(+S 4,R,(BFSSS 4,R,BCGS 4,R,+G"SSS 4,R,B(' 4,R,(FFS 4,R""FBSSS 4,R$,'CSSS 4,R$(B"SSS

!,R,"G,# !,R,"FG# !,R,$$$# !,R,"+(# !,R,$,F# !,R,"++# !,R,B,'# !,R,B,+# !,R,BC$# !,R,B'"# !,R,B'B# !,R,B",#
78/9::;:MYN=/9>?N ,R,$'$ 4,R,$'F ,R,('BSS ,R",$CSS 4,R,F$F 4,R,C($

!,R,$+,# !,R,BC'# !,R,B$C# !,R,C$C# !,R,'"(# !,R,C,,#
7@M>/;>93MA=_M?_ 4,R,"BF 4,R,B(, ,R,"B, 4,R,"$F ,R,$'' ,R,GC$SS

!,R,B,,# !,R,B(,# !,R,BC,# !,R,C(F# !,R,'$'# !,R,B+'#
@M>/ ,R,'''SS ,R,'CFSS ,R"BBFSSS ,R"BC'SSS ,R,$"+ ,R,"+F ,R,G(CSS ,R,G''SS ,R,$F$ ,R,$++ ,R,GF+SS ,R,GGCSS

!,R,$C$# !,R,$C$# !,R,$G'# !,R,$G'# !,R,$+'# !,R,$+(# !,R,C,$# !,R,C,$# !,R,B+,# !,R,B+,# !,R,B'F# !,R,B''#
C.3aAbN:;cA/dR;!eMe3_;A>ON>f;
:39>3;Ae;dN9>;

!

#
gN: gN: gN: gN: gN: gN: gN: gN: gN: gN: gN: gN:

8/9::4eMhNO;NeeNa3: gN: gN: gN: gN: gN: gN: gN: gN: gN: gN: gN: gN:
Ci:R "f+GG "f+GG "f+GG "f+GG "f+GG "f+GG +GG +GG "f++$ "f++$ "f++$ "f++$
M$ ,RF$$ ,RF$" ,R'G( ,R'G( ,R(B" ,R(B, ,R($B ,R($" ,RB$F ,RB$( ,RC,G ,RC,+

N>MNlO:_Mc3m"

nA3No;p39lO9>O;N>>A>:;9>N;a/.:3N>NO;93;3_N;a/9::;/NTN/;9lO;9>N;>NcA>3NO;Ml;c9>Nl3_N:N:R;pM?lMeMa9laN;/NTN/:;9>N;ONlA3NO;9:;SSS"r;/NTN/f;SS'r;/NTN/f;S",r;/NTN/R

s9c9lN:N;t;u93_3m" s9c9lN:N3m" pa_AA/;Nl?9?NbNl33m"paM3m"u93_3m"
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Table 8. The effects of peer-bullying victimization on student outcomes. 

 

  

!"#"$BCB'E'
F"G+G,J

!"#"$BCBG,J F"G+G,J ./MG,J
./+NNO'

P$4"4BRB$GG,J
S7MB$8C+M#G,J

9J: 9;: 9Y: 9=: 9>: 9?:
@BB7'ABOOMB8G CabJ=?cd CabJY;e CabJJeY Cab;;>Y CabJ>;= CabafY?

9abaf>Y: 9abaeYa: 9abJ;af: 9abJcJY: 9abaeeJ: 9abae?c:

ABOOMB8G CabaYccdd Caba>=eddd CabaY>;dd Caba==>d CabJacYddd Cab;YY=ddd
9abaJ=e: 9abaJc?: 9abaJ?f: 9aba;;>: 9aba;?f: 9aba;?f:

gM7O abaYf? abJJcfddd abaaf? aba?e=d abaJa? abac>Yd
9aba;>f: 9abaYaY: 9abaYa;: 9abaYe?: 9abaYef: 9aba=a=:

hO"CCCOBiBO'#BB7'"GG7MMBGBC NBC NBC NBC NBC NBC NBC
lBG/NRBC'#NOmb'9nMnG+'
N78B7o'CG"7G'Nn'mB"7'

!

:
NBC NBC NBC NBC NBC NBC

lMCb Joeff Joeff Joeff eff Joee; Joee;
p; ab?e; ab>>> ab>e; ab>f? ab;fa abY?=
TNGBr'hO"CCCOBiBO'#BB7'"GG7MMBGBC'M$/OB8B'#BB7Cs'#7MN7'/N4$MGMiBo'C/+NNO'B$4"4BRB$G'"$8'n7MB$8C+M#'NBG/NRBCo'G+B'#7N#N7GMN$'Nn'nBR"OB'
CGB8B$GCo'"$8'/O"CC'CMtBb'.G"$8"78'B77N7C'"7B'/OBCGB7B8'"G'G+B'/O"CC'OBiBO'"$8'"7B'7B#N7GB8'M$'#"7B$G+BCBCb'.M4$MnM/"$/B'OBiBOC'"7B'8B$NGB8'
"C'dddJu'OBiBOo'dd>u'OBiBOo'dJau'OBiBOb
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Appendices 
 
Table A1. Implementation schedule of academic assessments and QU. 

 
  

!"#A% &D()*#)+,J. /*M.N2.#)*#)3.Q.N2.#

R67U)9:*,#;<)=#D>.? !QD>.NAQ)!@@.@@N.J; AB)7@;)C*,J> AB)RJ>)C*,J>

R67a)9:A:;<)=#D>.? !QD>.NAQ)!@@.@@N.J; AB)7@;)C*,J> AB)RJ>)C*,J>

R67b)9@Ac;<)=#D>.? !QD>.NAQ)!@@.@@N.J; AB)7@;)C*,J>
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Table A2. Data structure. 

 

  

!"#A%&"'()#&"'
G+"%,'A,)--.&/'
"0)N%'O."0'
3.NN.&/'4G5#%N

S#37%,')+'
N(0))5N

S#37%,')+'
(5GNN%N

89:; ; :<9=8 :<9:; := >?
89:@ @ :<9@; :<98= := >A
89:= = :<9;B :<99: := >@

C(GA%3.('
a%G, b,GA%

!"#A%&"'()#&"'
+,)3'(."a'
N"G".N".(N

c#,'AG"G
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Table A3. Additional specifications. 

 

!"#"ABCB'('
F"G+G,J

!"#"ABCBG,J F"G+G,J ./MG,J

NJO N3O N4O NRO NSO N7O N8O N9O
:;Y==M>G ?@A@J7R ?@A@4S7B ?@A@@SC ?@A@JR4 ?@A@894BBB ?@AJC4CBBB

N@A@J7CO N@A@JCJO N@A@3@7O N@A@3S3O N@A@383O N@A@3C@O

:;Y==M>GaG,J ?@A@S3RBBB ?@AJ38@BBB
N@A@@8RO N@A@@9CO

;Y==MB>GbJ ?@A@49RBB ?@A@7@SBBB ?@A@44RB ?@A@R8@B ?@AJ3R3BBB ?@A3@R@BBB ?@A37RSBBB ?@AR7J4BBB
N@A@J83O N@A@3@SO N@A@JC4O N@A@37JO N@A@434O N@A@434O N@A@43@O N@A@4@4O

cMd= @A@SR8BB @AJ4R@BBB @A@3@4 @A@9S@BB @A@397 @A@43@ @A@9RJBB @A@9C8BBB
N@A@3R3O N@A@397O N@A@3CSO N@A@R@3O N@A@4CJO N@A@494O N@A@47SO N@A@438O

eYG/fgB'#f=hA'
NiMiG+'fd>Bdb'CG"dG'fi'

MBC MBC MBC MBC MBC MBC MBC MBC

N="CC?iMlB>'BiiB/GC MBC MBC MBC MBC MBC MBC MBC MBC
emCA JbC99 JbC99 JbC99 C99 JbCC3 3b@@3 JbCC3 3b@@3
n3 @A83J @AS97 @A74@ @A73J @A437 @A4RS @ARJ4 @AS39

./+ff='BAo"oBgBAGG,J pdMBA>C+M#G,J

TfGBr':;Y==hMAoG'MC'G+B'sMG+MA?hB"d'/+"AoB'MA'mY==hMAo'tM/GMgMu"GMfAb'/fg#YGB>'"C';Y==MB>Gb3'gMAYC';Y==MB>GbJ'MA'C/+ff='hB"d'GA':;Y==hMAoG
! G,J'MC'G+B'/dfCC?hB"d'/+"AoBb'/fg#YGB>'"C';Y==MB>G,JbJ'gMAYC';Y==MB>GbJA'v=='>MiiBdBA/B'gB"CYdBC'"dB'CG"A>"d>MuB>'MA'G+B'BCGMg"GMfA'
C"g#=BA'.G"A>"d>'BddfdC'"dB'/=YCGBdB>'"G'G+B'/="CC'=BtB='"A>'"dB'dB#fdGB>'MA'#"dBAG+BCBCA'.MoAMiM/"A/B'=BtB=C'"dB'>BAfGB>'"C'BBBJw'=BtB=b'
BBSw'=BtB=b'BJ@w'=BtB=A
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Table A4. Robustness checks: Effects of bullying on educational outcomes with additional controls. 

!"# !$# !B# !C# !'# !E# !F# !G# !+#
,J../MNO 34R4BBBSS 34R4B"FSS 34R4B"ESS 34R"4EESSS 34R"4'CSSS 34R"4'CSSS 34R$$+4SSS 34R$$++SSS 34R$B4$SSS

!4R4"C+# !4R4"C+# !4R4"C+# !4R4$FE# !4R4$EG# !4R4$EG# !4R4$FC# !4R4$E4# !4R4$E"#
T/8. 4R4'CFSS 4R4'BGSS 4R4'C$SS 4R4$+G 4R4$G4 4R4$F+ 4R4GG+SS 4R4GFGSS 4R4GFFSS

!4R4$C$# !4R4$CC# !4R4$CC# !4R4B+4# !4R4C44# !4R4C4"# !4R4B'+# !4R4B'+# !4R4B'+#
9JO:;YM=>?;.@R>!A/AOB>
;8NM8C>=Oa8O>;A>@Ma8>

!

#
bM= bM= bM= bM= bM= bM= bM= bM= bM=

c.a==3A/dMN>MAAM:O=>!O# bM= bM= bM= bM= bM= bM= bM= bM= bM=
c.a==3A/dMN>MAAM:O=>!Oe"# f; bM= bM= f; bM= bM= f; bM= bM=
gMa:BM83A/dMN>MAAM:O= f; f; bM= f; f; bM= f; f; bM=
9h=R "C+GG "C+GG "C+GG "C++$ "C++$ "C++$ "C++$ "C++$ "C++$
i$ 4RF$" 4RF$+ 4RF$+ 4RB$E 4RBCG 4RBCG 4RC4F 4RCB" 4RCB"

Ma?aNM=M>l>maOBOe" n:B;;.>oNpapMYMNOOe" T8/MNN=B/?Oe"

f;OMr>nOaNNa8N>M88;8=>a8M>:.J=OM8MN>aO>OBM>:.a==>.MsM.>aNN>a8M>8M?;8OMN>/N>?a8MNOBM=M=R>n/pN/A/:aN:M>.MsM.=>a8M>NMN;OMN>a=>SSS"t>.MsM.C>SS't>.MsM.C>S"4t>.MsM.R
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Table A5. Robustness checks: Effects of early- and late-year bullying victimization on educational outcomes. 

 
 
  

!"#"$BCB'E'
F"G+G,J !"#"$BCBG,J F"G+G,J ./MG,J

./+NNO'
3$4"4BRB$GG,J S7MB$8C+M#G,J

9J: 9;: 9Y: 9=: 9>: 9?:
@AOOMB8GBJ CabaYa;cc Caba=;Jcc CabaYadcc Caba=;Yc Cabadaaccc CabJ>Jdccc

9abaJ=?: 9abaJea: 9abaJ>a: 9aba;=?: 9aba;?a: 9abaYad:
fM7O aba>>?cc abJYeJccc abaJe; abaeJgc abaYJY abagd=cc

9aba;=>: 9aba;da: 9aba;d>: 9aba=a?: 9abaYe?: 9abaY>d:
hAG/NRBC'#NOib'9MMMG+'
N78B7B'CG"7G'NM'iB"7'

!

:
NBC NBC NBC NBC NBC NBC

lO"CCCMMmB8'BMMB/GC NBC NBC NBC NBC NBC NBC
hnCb JBddg JBddg JBddg ddY ;Baa; ;Baa;
o; abg;a ab>e= ab?Ya ab?Je abY;J abYe?

!"#"$BCB'E'
F"G+G,J

!"#"$BCBG,J F"G+G,J ./MG,J
./+NNO'

3$4"4BRB$GG,J
S7MB$8C+M#G,J

9g: 9e: 9d: 9Ja: 9JJ: 9J;:
@AOOMB8GB; Caba;d;c Caba>aYccc Caba;Jg CabaY=e CabJa=eccc Cab;;dJccc

9abaJ>a: 9abaJgY: 9abaJgd: 9aba;J=: 9aba;gY: 9aba;g;:
fM7O aba>Ydcc abJYYYccc abaJd> abae?>cc aba;?? abaeaYcc

9aba;=Y: 9aba;e?: 9aba;dg: 9aba=aa: 9abaYd;: 9abaY?=:
hAG/NRBC'#NOib'9MMMG+'
N78B7B'CG"7G'NM'iB"7'

!

:
NBC NBC NBC NBC NBC NBC

lO"CCCMMmB8'BMMB/GC NBC NBC NBC NBC NBC NBC
hnCb JBdee JBdee JBdee dee JBdd; JBdd;
o; abg;J ab>e> ab?Ya ab?;a abY;? ab=J;
pNGBT'.G"$8"78'B77N7C'"7B'/OACGB7B8'"G'G+B'/O"CC'OBrBO'"$8'"7B'7B#N7GB8'M$'#"7B$G+BCBCb'.M4$MMM/"$/B'OBrBOC'"7B'8B$NGB8'"C'cccJs'OBrBOB'
cc>s'OBrBOB'cJas'OBrBOb
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Table A6. Estimates on the subsample with item-level QU responses. 

 

 
  

!"#"AB&B'E'
F"G+G,J

!"#"AB&BG,J F"G+G,J ./MG,J
./+NNO'

3AQ"QBRBAGG,J
S7MBAU&+M#G,J

9J: 9;: 9Y: 9=: 9>: 9?:
@AOOMUG BCaCYYb BCaC=C;c BCaC==?c BCaC;Jb BCaC?dYcc BCa;J?>ccc

9CaC;C>: 9CaC;J>: 9CaC;=d: 9CaCYYJ: 9CaCYbb: 9CaCYd?:
eM7O CaC>Y? CaJ=bdccc BCaCC=? CaCJ;C CaC;f; CaJ=>Jccc

9CaCY=b: 9CaCYb?: 9CaC=;Y: 9CaC=bb: 9CaCbCY: 9CaC>Cd:
gAG/NRB'#NOha'9iMiG+'
N7UB7M'&G"7G'Ni'hB"7'G:

NB& NB& lN NB& lN lN

gm&a JMCYf JMCYf JMCYf >fC JMC=J JMC=J
n; Ca?;Y Ca>?Y Cab=d CabJb CaY=f Ca=JC
lNGBo'pA"Oh&M&'7B&G7M/GBU'GN'G+B'&Am&"R#OB'TMG+'MGBRBOBrBO'st'7B&#NA&B&a'.G"AU"7U'B77N7&'"7B'/OA&GB7BU'"G'G+B'&/+NNO'OBrBO'"AU'"7B'
7B#N7GBU'MA'#"7BAG+B&B&a'.MQAMiM/"A/B'OBrBO&'"7B'UBANGBU'"&'cccJu'OBrBOM'cc>u'OBrBOM'cJCu'OBrBOa
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Table A7. Exploratory factor analysis of bullying items. 

 
  

!"#A%&DE !"#A%&DF
E *+IA&-IID.L-0DA-"I-NOP%#Q-N !"#$% !"#%& 565TF
F *+IA&-IID.L-0DU+%9-0#- !"$#' !"#() :565;<
T *%0=AD."0ADA%D>-D+0D#9"IID?P%#Q-NO>-9+AA9-N@ !"##* !"$(* 56E<A
; B9%0-D"AD&-#-IIO>&-"QI !"'+) 5655C !"#!+
a b"IAD%0-D9-cAD%dAD+0De&%dfI !"'+( 565F5 !"$#'
A ge0%&-NO-h#9dN-ND>iD#9"IIP"A-I !"#!% !"&+% !"&%%

T6aMM T6AMT 56a<;

k.%Dc"#A%&I
gA-P k+A9-

-+e-0U"9d-

l0-Dc"#A%&

m%A-nDkL+IDA">9-D&-f%&AIDc"#A%&D9%"N+0eIDc&%PD-hf9%&"A%&iDc"#A%&D"0"9iI+ID?o!B@6DkL-Do!BD+ID>"I-ND%0D
AL-DN-#%Pf%I+A+%0D%cDAL-Df%9i#L%&+#D#%&&-9"A+%0DP"A&+hD"0NDdI-ID%>9+pd-Dq&%P"h6DB0"9iI+ID&-IA&+#A-NDA%D
AL-DId>I"Pf9-D.+ALD+A-P:9-U-9DrsD&-If%0I-I6
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Tabel A8. Confirmatory actor analysis fit statistics for one- and two-factor bullying-victimization models. 

 
 
  

!"#A% C!'EF *+I -.I
LMANO3QR"S TU9:; TU;T< TU=>:
-?"NO3QR"S@ TU99A TU;AB TU;><
C"RAaN-bANR3c%ANSAd"SR@NOeRNeM#eQA@NO"SN*+FNf"#A%@UNFM3%J@e@NSA@RSeQRA#NR"NRbAN@hc@3fd%AN
?eRbNeRAfi%AMA%NklNSA@d"M@A@UNC!'EFNmNC""RN!A3MN'nh3SANESS"SN"ONFddS"oef3Re"MpN
*+INmN*"fd3S3ReMAN+eRNIM#AopN-.INmN-hQqASr.A?e@NIM#AoU
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Tabel A9. Robustness checks: Effects of bullying victimization (CFA-1 factor score) on educational outcomes. 

 
 
  

!"#"ABCB'E'
F"G+G,J

!"#"ABCBG,J F"G+G,J ./MG,J
./+NNO'

3AQ"QBRBAGG,J
S7MBAUC+M#G,J

9J: 9;: 9Y: 9=: 9>: 9?:
@AOOBMAQ'9CSabJ:G bcdcY=Je bcdc=cYee bcdc=>fe bcdc;c= bcdcf;ge bcd;J;>eee

9cdcJhg: 9cdcJh>: 9cdc;=h: 9cdcY;;: 9cdcYf=: 9cdc=J?:
iM7O cdc>YY cdJ=?>eee bcdcc>Y cdcJ;c cdc;?f cdJ=cgeee

9cdcY=>: 9cdcY??: 9cdc=;Y: 9cdc=?>: 9cdc?c=: 9cdc>JY:
MAG/NRB'#NOBd'9NMNG+'
N7UB7l'CG"7G'NN'BB"7'G:

mBC mBC nN mBC nN nN

MoCd JlcYg JlcYg JlcYg >gc Jlc=J Jlc=J
p; cdf;Y cd>fY cd?=h cd?J? cdY=f cd=Jc
nNGBT'aA"OBCMC'7BCG7M/GBU'GN'G+B'CAoC"R#OB'rMG+'MGBRbOBsBO'tu'7BC#NACBCd@AOOBMAQ'9CSabJ:G'UBANGBC'G+B'CG"AU"7UMvBU'oAOOBMAQb
sM/GMRMv"GMNA'N"/GN7'C/N7B'N7NR'G+B'NABbN"/GN7'/NANM7R"GN7B'N"/GN7'RNUBO'UMC/ACCBU'MA'.B/GMNA'?d'.G"AU"7U'B77N7C'"7B'/OACGB7BU'"G'G+B'
C/+NNO'OBsBO'"AU'"7B'7B#N7GBU'MA'#"7BAG+BCBCd'.MQAMNM/"A/B'OBsBOC'"7B'UBANGBU'"C'eeeJw'OBsBOl'ee>w'OBsBOl'eJcw'OBsBOd
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Tabel A10. Robustness checks: Effects of bullying victimization (CFA-2 factor scores) on educational 
outcomes. 

 
  

!"# !A# !B# !C# !'# !E#
FG++,J.!/MNOA3.J,QRS7#7 OU9UBAE OU9UB:U; OU9UCCE;

!U9U"Y'# !U9U"YU# !U9UAC:#

FG++,J.!/MNOA3.,=J,QRS7#7 OU9UB'E; OU9UCAB; OU9UC'>;
!U9U"Y:# !U9UA"A# !U9UACB#

?,Q+ U9U'BU U9U'CB U9"CEA;;; U9"C>>;;; OU9UU'> OU9UUBY
!U9UBC'# !U9UBC># !U9UBEE# !U9UBE:# !U9UCAB# !U9UCA'#

@G7SABR.CA+a9.!b,b7c.
AQJRQ3.d7eQ7.Ab.aReQ.7#

fRd fRd fRd fRd fRd fRd

@gd9 "3UB: "3UB: "3UB: "3UB: "3UB: "3UB:
hA U9>AB U9>AB U9'>B U9'>C U9EC: U9ECY

!># !:# !Y# !"U# !""# !"A#
FG++,J.!/MNOA3.J,QRS7#7 OU9U"E" OU9U>UE; OU9AUAE;;;

!U9UBA'# !U9UB>:# !U9UCB"#

FG++,J.!/MNOA3.,=J,QRS7#7 OU9UB"U OU9U>CC;; OU9A""U;;;
!U9UBUE# !U9UB'"# !U9UB':#

?,Q+ U9U"AA U9U"AA U9UA'' U9UAY' U9"BEA;; U9"CY";;;
!U9UCEC# !U9UCE># !U9UEU'# !U9UEUA# !U9U'":# !U9U'UC#

@G7SABR.CA+a9.!b,b7c.
AQJRQ3.d7eQ7.Ab.aReQ.7#

fRd fRd fRd fRd fRd fRd

@gd9 ':U ':U "3UC" "3UC" "3UC" "3UC"
hA U9E"E U9E"> U9BC> U9BC> U9CU: U9CUY
iA7RM..N=e+ad,d.QRd7Q,S7RJ.7A.7cR.dGgdeBC+R.N,7c.,7RBO+RlR+.mn.QRdCA=dRd9.FG++a,=o.!/MNOA3.J,QRS7#.7.e=J.
FG++a,=o.!/MNOA3.,=J,QRS7#.7.JR=A7R.d7e=JeQJ,pRJ.beS7AQ.dSAQRd.bQAB.7cR.7NAObeS7AQ.SA=b,QBe7AQa.beS7AQ.BAJR+.
QRCQRdR=7,=o.J,QRS7.e=J.,=J,QRS7.gG++a,=o3.QRdCRS7,lR+a3.ed.J,dSGddRJ.,=.TRS7,A=.E9.T7e=JeQJ.RQQAQd.eQR.S+Gd7RQRJ.e7.
7cR.dScAA+.+RlR+.e=J.eQR.QRCAQ7RJ.,=.CeQR=7cRdRd9.T,o=,b,Se=SR.+RlR+d.eQR.JR=A7RJ.ed.;;;"r.+RlR+3.;;'r.+RlR+3.;"Ur.
+RlR+9

seCe=RdR.t.ue7c7v" seCe=RdR7v"

TS,7v" TScAA+.w=oeoRBR=77v"

ue7c7v"

MQ,R=Jdc,C7v"



54 
 

Table A11. Exploratory factor analysis of school engagement. 

 
  

!"#A %&"'# EF#*+I-"./
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Table A12. Exploratory factor analysis of friendship outcomes. 
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Table A13. Robustness checks: Effects of bullying on school engagement (CFA-1 factor score) and friendship 
Outcomes (CFA-1 factor score). 
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Table A14. Estimates using a victimization index excluding social-isolation items. 
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Table A15. Robustness checks: Mean reversion and unobserved selection. 
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Table A16. Class-level bullying victimization and outcomes. 
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