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Abstract
According to UNICEF (2017), the information and communication technologies (ICTs) open new ways of social interaction affecting all stages of life. Even though ICTs have positive effects on children and adolescents, there is a growing interest in understanding the negative consequences derived from its use, highlighting problems such as cyberbullying. Numerous studies analyze cyberbullying at an individual level. However, it is necessary to complement incorporating the classroom and school levels. The aim of this study is to estimate the association among a set of predictors in those different levels and the presence of cyberbullying among adolescents from public schools in Peru using the ENCEVE 2019. We used a multilevel binary response model to analyze predictors in the incidence of cyberbullying. The results presented statistical significance between-school differences and showed similar results to previous studies at the individual level with significant related factors such as: bullying, access to ICTs, and antisocial behaviors as predictors of cyberbullying. Furthermore, we found a positive relationship between working adolescents and the prevalence of the phenomenon. Likewise, it is observed that positive perception of interpersonal relationships among adults in the educational community (parents, teachers, and principals) is negatively associated with cyberbullying victimization.
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Resumen
Según UNICEF (2017), las tecnologías de la información y la comunicación (TIC) abren nuevas formas de interacción social que involucran todas las etapas de vida. Si bien las TIC tienen efectos positivos en la niñez y la adolescencia, existe un creciente interés por comprender las consecuencias negativas derivadas de su uso, destacando problemas como el ciberacoso. Numerosos estudios analizan el ciberacoso a nivel individual; sin embargo, es necesario complementarlos incorporando los niveles de aula y escuela. El objetivo de este estudio es estimar la asociación entre un conjunto de predictores en dichos niveles y la presencia de ciberacoso entre adolescentes de colegios públicos de Perú utilizando la ENCEVE 2019. Utilizamos un modelo de respuesta binaria multinivel para analizar predictores en la incidencia de acoso cibernético. Los resultados presentaron significancia estadística entre escuelas y mostraron resultados similares a estudios previos a nivel individual con factores relacionados significativos como: acoso, acceso a las TIC y comportamientos antisociales como predictores de ciberacoso. Además, encontramos una relación positiva entre trabajo adolescente y la prevalencia del fenómeno. Asimismo, se observa que la percepción positiva de las relaciones interpersonales entre los adultos de la comunidad educativa (padres, docentes y directores) se asocia negativamente con la victimización ciberacoso.
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Cyberbullying predictors for Peruvian students: A hierarchical analysis
Introduction
Cyberbullying
Children and adolescents live in a digital world that has changed their lives and opportunities (UNICEF, 2017). The advancement of technology has changed social interactions and made them increasingly cybernetic, which has generated new types of interpersonal relationships (Camacho et al., 2018). Although in some contexts it has been possible to take advantage of the potential of information and communication technologies (ICTs) in an appropriate manner, problems related to online risks have also emerged making children and adolescents exposed and vulnerable to attacks and threats to their well-being (UNICEF, 2017). 
With the rapid incorporation of new technologies in daily life, children and adolescents have increased their use of social media and have various virtual platforms as their main means of communication (Espelage & Hong, 2017). Due to the diversity of social media and technological devices that currently exist, the use of technology in negative actions can take many forms. This study focuses on cyberbullying, which is a type of bullying defined as “willful and repeated harm inflicted through the use of computers, cell phone, or other electronic devices” (Hinduja & Patchin, 2014). In other words, in this form of bullying, hostile and aggressive behaviors associated with the use of ICTs take place (Slovak & Singer, 2011). Such behaviors can be performed by individuals and groups, with the intention to produce discomfort (Zalaquett & Chatters, 2014). 
From its definition, it can be seen that cyberbullying and traditional bullying share characteristics such as an intention to harm and the frequency in the repetition of actions (Kowalski et al., 2012). However, this problem also has distinctive features. Specifically, cyberbullying is considered a type of aggression based on anonymity that can reach a large audience and allows a reduced possibility of adult supervision (Antoniadou & Kokkinos, 2015). 
Due to its distinctive characteristics, the negative consequences of cyberbullying can reach a greater impact on the victim, since it can occur anywhere and at any time (Dehue et al., 2008; Slovak & Singer, 2011). In addition, while in traditional bullying the audience of an episode of intimidation is limited to those physically present where the event occurs (i.e., classrooms or school), in this type of bullying a large online audience can easily see the content and permanently access the material exposed by the aggressor (Slovak & Singer, 2011; Yao & Flanagin, 2006). 
In other types of bullying direct contact can inhibit the aggressor from performing other acts of intimidation by seeing the damage caused to the victim; This does not usually happen with cyberbullying (Calvete et al., 2010). Furthermore, aggressors can free themselves from the responsibility for the impact of their actions because they tend to cover up under anonymity or false identities (Hinduja & Patchin, 2007; Slonje & Smith, 2008; Williams & Guerra, 2007). 
Cyberbullying is considered an expanding problem. Although the majority of data in this matter comes from industrialized countries, the rapid expansion of ICTs and social networks across the world makes this a global problem (UNESCO, 2017). It is estimated that cyberbullying affects at least 29% of young users on the internet (Patching & Hinduja, 2006) and, although there is a wide variation in the prevalence of victimization and perpetration, studies have found large victimization rates that range from 13.8% to 57.7% and perpetration rates from 8.0% to 33.7% among adolescents and young people (Ronis & Slaunwhite, 2019). 
Regarding cyberbullying in Peru, our case study, there are two ways of understanding the problem. On the one hand, the country has “SiseVe” a government platform that aims to register, attend, and monitor cases of school violence, including cyberbullying. Between 2013 (year of creation of the system) and 2019, the system has 948 cases of cyberbullying, which represents 2.4% of the total reported cases (Ministry of Education of Peru, 2020). On the other hand, we consider that victimization must be understood beyond official administrative records since these are not usually representative. Therefore, this information will be complemented with the analysis of data from a representative survey in the section: Prevalence of Cyberbullying Victimization. 
Besides being important for its high prevalence, cyberbullying is relevant given its diverse negative consequences. After this type of aggression, victims report physical, social and psychological problems, including extreme stress, malaise, fear (Finkelhor et al., 2000), depressive symptomatology (Ybarra & Mitchell, 2004) or even involve in disruptive behaviors such as the use of drugs (Zych et al., 2019). Additionally, longitudinal research indicates that adults who have been bullies in childhood are more likely to be bullies in their workplace (Harvey et al., 2006).
Associated factors
Cyberbullying has been analyzed from various perspectives. A crucial point in addressing this issue is to understand the factors associated with it. Thus, in recent years, several studies have focused on analyzing predictors of cyberbullying including media exposure (Akbulut et al. 2010; Erdur-Baker, 2010), personal factors (Holfeld & Grabe, 2012; Patchin & Hinduja, 2010), school climate (Kutsyuruba et al, 2015) and environmental factors (Festl et al., 2013; Xiao & Wong, 2013). A meta-analysis of 81 empirical studies that included these three types of correlates concluded that the main predictors of cyberbullying are: risky use of ICTs, moral disconnection, depression, social norms, and perpetration of traditional bullying (Chen et al. 2017). 
A group of studies deepens the analysis of the role played by psychosocial characteristics. For instance, a study indicated that male and female adolescents share a similar set of psychosocial risk factors related to the perpetration of bullying and cyberbullying including individual characteristics as self-efficacy, empathy, and prosocial behavior and environmental factors related to their schools such as sense of belonging, positive school experiences and participation (Chan & Wong, 2019). Similarly, a study conducted in Canada states that the risk factors associated with cyberbullying included higher levels of antisocial behaviors (Cappadocia et al. 2013). 
Another group of studies focuses on the school context and its implications for cyberbullying. For example, there are significant differences within elementary and middle school in reports of seriousness and pervasiveness of cyberbullying (Slovak & Singer, 2011). Also, another research has considered class context is highly relevant for cyberbullying noting that the amount of cyberbullies within a class has effects on individual behavior (Festl et al., 2013). 
Following the previous lines of research, for this study, we have considered two levels of analysis in the school community: individual (student level) and context (school level). At the individual level, in addition to controls such as age and sex of the victims, we add psychological and physical bullying victimization, native language, parental education level, teenage work, failing a grade and scales of perceptions about relations with other students, teachers, and within adults, and scales of perceptions about school climate and school coexistence. It is worth mentioning that since the survey did not include specific questions related to media exposure or risky ICT use, we consider some proxy variables related to access to ICTs. This was incorporated to the individual level including if the student owns internet at home, a mobile phone or personal computer. Finally, regarding the context, we focus on geographical region and the school shift.



Method
Participants
This study used a data set from the National Survey of School Coexistence and Violence in School (ENCEVE, in Spanish), which was conducted in April and May 2019 by the Group for the Analysis of Development (GRADE) commissioned by the Ministry of Education of Peru with the support of the United Nations International Children’s Emergency Fund (UNICEF). 
The main purpose of the survey is to gather information about school coexistence and the prevalence of violence in Peruvian schools by using different scales to measure perceptions and opinions about the mentioned topics. The ENCEVE defined school coexistence as the continuous and dynamic relationships between the various members of the educational community (Banz, 2008; Rodríguez, 2007; Bohórquez, Chaux & Vaca, 2017; Córdoba, Del Rey, Casas & Ortega, 2016; MINEDU, 2018, as cited in GRADE (2019)). Also, the survey understood school violence as any form of physical, psychological or sexual aggression among members of the educational community, including students and adults (MINEDU, 2013, as cited in GRADE (2019).
The ENCEVE is a self-applied survey and it has a representative sample of public high school students at national and regional levels. Adolescents between 11 and 19 years old were asked to report general information regarding personal and household characteristics and answered questions about their schools including school coexistence and violence prevalence. 
A two-stage sampling stratified by clusters was done. In the first stage nine regions of Peru were randomly selected using a Probability Proportional to Size (PPS) sampling. Later, a random sampling stratified by clusters (schools) was performed. A total of 2,950 adolescents were interviewed (n = 2,950) (GRADE, 2019). The sample’s characteristics are presented in Table 1.
	Table 1

	Descriptive statistics, characteristics of the Sample

	 
 
	% or mean (sd)

	Student Level
	 

	Age
	14 (1.63)

	Female (Yes)
	48.5

	Victim of psychological bullying (Yes)
	18.7

	Victim of physical bullying (Yes)
	10.7

	Native language (Yes)
	8.6

	Internet at home (Yes)
	31.4

	Mobile phone (Yes)
	86.5

	Personal computer (Yes)
	29.6

	Family composition (Biparental)
	71.8

	Mother education level (Complete high school or more)
	27.9

	Father education level (Complete high school or more)
	36.7

	Teenage work (Yes)
	39.3

	Failing a grade in the past (Yes)
	24.9

	Positive perception of relationship with other students (Strongly agree)
	48.9

	Positive perception of relationship with teachers (Strongly agree)
	62

	Positive perception of relationship within adults (Strongly agree)
	68.4

	Negative perception of sense of belonging at school (Strongly agree)
	4

	Positive perception of rules and discipline at school (Strongly agree)
	45.4

	Positive perception of participation at school (Strongly agree)
	45.8

	Positive perception of conflict management at school (Strongly agree)
	54.6

	Negative perception around diversity at school (Strongly agree)
	6.5

	Negative perception of security and disruption at school (Strongly agree)
	0.3

	School Level
	 

	Urban (Urban)
	64.5

	Shift (Afternoon)
	12



Measures
Dependent variable
Cyberbullying victimization: The ENCEVE does not have a specific dimension about cyberbullying victimization. However, it has questions from which this variable can be created. We are considering cyberbullying victimization as a dichotomous variable that acquires the value of 1 when any of the following questions was answered in an affirmative way: (i) “A student has posted photos or videos of you that ashamed you”; (ii) “A student has bothered you by threatening or spreading rumors about you through the internet or text messages”; and (iii) “Other actions related to school violence that have occurred to you on social networks”.
Individual characteristics
Psychological bullying victimization: Dichotomous variable constructed as a result of six questions related to psychological types of school violence. It acquires the value of 1 when any of the six questions related to psychological bullying were answered in an affirmative way. 
Physical bullying victimization: Dichotomous variable constructed as a result of seven questions related to physical types of school violence. It acquires the value of 1 when any of the seven questions related to physical bullying were answered in an affirmative way. 
Native language:  Dichotomous variable coded as 1 if the adolescent’s main language was Quechua, Aymara, or another native language of Peru, and 0 if the answer was Spanish.  
Family composition: Categorical variable that refers to the type of family structure of the students. It acquires the value of 1 when the family has a single parent, the value of 2 when the family is biparental, and 0 in other cases. 
Parental education (mother and father education levels): These dichotomous variables refer to the educational level of each of the parents. It acquires the value of 1 when the mother or father has completed the High School or have a higher educational level, and 0 in the opposite case. 
Teenage work: Dichotomous variable coded as 1 if the adolescent works in addition to studying, and 0 in the opposite case. 
Failing a grade in the past: Dichotomous variable coded as 1 if the student has ever repeated a grade in the past, and 0 in the opposite case. 
Positive relationship with others (between students, within students/teachers, and within other adults): These scales analyze the students' positive perception of the relationships that occur between the members of the school community. These Likert scales are ordinal and contain four values (0 Strongly disagree, 1 Disagree, 2 Agree, and 3 Strongly agree). 
School coexistence scales: These scales analyze students' perception of various dimensions of school coexistence. These Likert scales are ordinal and contain four values (0 Strongly disagree, 1 Disagree, 2 Agree, and 3 Strongly agree) that correspond to each of the dimensions that will be explained below.
Negative sense of belonging: It includes five questions about the identification and commitment of students to their school, as well as the absence of situations of exclusion, loneliness or desire to skip school. 
Rules and discipline: It is based on four questions related to the students' perception of the order and justice in their school. Also, students evaluate the quality of school rules, which must be communicated and applied in a clear and consistent way. 
Participation: This scale includes three items about students' perception of their participation in decision making. They are also asked if their opinions are respected and if they participate in the elaboration of the school rules. 
Conflict management: This dimension includes four questions regarding students' perception of their teachers' ability to recognize and timely detect conflicts at school, as well as their appropriate action to resolve this type of problems. 
Negative perception around diversity: For this scale, students were asked if it would bother them to have as a schoolmate someone with certain characteristics (homosexual, from another religion, with low economic resources, with a different accent when speaking, from another province of the country, of another skin color, and with some disability). In total seven questions were asked modifying the phrasing with each of the mentioned characteristics. 
Negative perception of security and disruption: This scale includes ten items related to the occurrence of disruptive events such as robbery, fights, destruction of educational material and threats within the school. 
Other controls: age, sex, access to internet at home, possession of a mobile phone, and possession of a personal computer. Missing values are interpolated linearly based on the prevalence of cyberbullying.  
School characteristics 
Geographical Region: Dichotomous variable coded as 1 if the student’s school is located in an urban area, and 0 in the opposite case. 
Shift: Peruvian schools have multiple shifts. The possible values can be morning and afternoon.
Statistical Analysis
Considering cyberbullying occurs in various contexts with particular characteristics (hierarchical structure), we used a multilevel model for binary response (mixed-effects regression with binary response model) in order to analyze multilevel predictors in the incidence of cyberbullying. These models identify the nested structure of educational data sets at its levels and distinguish the effects due to each one of them (Aitkin & Longford, 1986). Also, include the possibility of recognizing the similarities between schools (Martínez-Garrido & Murillo, 2013).
The aim of this study is to estimate the association among a set of predictors and the presence of cyberbullying. We used a dichotomous variable of cyberbullying victimization as a dependent variable. We denote by  the response for individual in school , and by  an individual-school explanatory variable. The group effects or school level residuals  (the group random effect or community effect) and the student level residuals  are assumed to be independent and to follow normal distributions with zero means.

; 
We express the model in terms of the mean or expected value of  for an individual in school  and with value  on :

For a binary response 𝑦𝑖𝑗, we have   and a generalized linear random intercept model for the dependency of the response probability  on  is written:

 is the link function, taken to be the inverse cumulative distribution function of a known distribution. We specify this link function as the logit link or logit of the probabilities (Hedeker & Gibbons, 2006). Thus, in a logit model  is the log-odds that , so:

Considering the response probability as a nonlinear function of , where  for simplicity, we can re-arrange the previous function as:

The mixed-effects logistic regression model is linear in its parameter vector and so has many of the desirable properties of a linear regression model, albeit in terms of the logits. Since the model is linear in terms of the logits, interpretation of the parameters of the logistic regression model is in terms of the logits. Thus, the intercept,  is the log odds of a positive outcome for an individual with a set of covariates and,measures the change in the log odds for a unit change in  holding all other covariates constant.
Ethical Considerations
For this study, the scales on school coexistence as well as the questions on violence at school that were included in the final versions of the questionnaires, were previously validated by a set of judges specialized in the topics of the survey and with different professional profiles. The approval process by the ethics committee took place in the second half of March 2019.
Results
Prevalence of Cyberbullying Victimization
Table 2 presents the prevalence of cyberbullying victimization as reported by the adolescents. According to the ENCEVE, 10% report having suffered cyberbullying. According to certain characteristics of adolescents, the frequency of victimization presents variations. 
Among the age groups there is a higher prevalence of cyberbullying victimization among older students (18 years or more). The prevalence of cyberbullying among males and females is similar (10%). The incidence of cyberbullying among those who report having been victims of some kind of bullying is far superior from those who claim not to have been (35.4% in psychological bullying and 30.6% in physical bullying). Also, the prevalence of cyberbullying among those who claim to have a native language (20.9%) as their mother tongue is higher compared to those whose mother tongue is Spanish or English (9%). 
Regarding the ICTs exposure, it is observed that the prevalence of cyberbullying is higher in those who have internet at home (12.9%), and have personal computers at home (13.2%), while the prevalence of cyberbullying among adolescents with and without a mobile phone is similar (10.6% and 9.9%). Furthermore, the prevalence of cyberbullying is similar between different types of family composition (10%). Regarding the educational levels reached by fathers or mothers, cyberbullying is similar between adolescents with parents with higher or lower educational levels.



	Table 2

	Percentage of Adolescents Who Reported Being Cyberbullied (n = 295)

	 
	 
	 
	 
	 
	 
	 
	 
	N
	%

	Age
	 
	

	
	13 or less
	91
	8.5

	
	Between 14 and 17
	195
	10.8

	
	18 or more
	9
	13.2

	Female
	
	

	
	Male
	152
	10

	
	Female
	143
	10

	Victim of psychological bullying
	
	

	
	No
	183
	6.9

	
	Yes
	112
	35.4

	Victim of physical bullying
	
	

	
	No
	126
	5.3

	
	Yes
	169
	30.6

	Native Language
	
	

	
	No
	242
	9

	
	Yes
	53
	20.9

	Internet at Home
	
	

	
	No
	176
	8.7

	
	Yes
	119
	12.9

	Mobile Phone
	
	

	
	No
	42
	10.6

	
	Yes
	253
	9.9

	Personal Computer
	
	

	
	No
	180
	8.7

	
	Yes
	115
	13.2

	Family composition
	
	

	
	Other
	14
	10.1

	
	Single parent
	70
	10.1

	
	Biparental
	211
	10

	Mother Education Level
	
	

	
	Incomplete High School or less
	210
	9.9

	
	Complete High School or more
	85
	10.3

	Father Education Level
	
	

	
	Incomplete High School or less
	184
	9.9

	
	Complete High School or more
	111
	10.3

	Teenage Work
	
	

	
	Yes
	146
	8.2

	
	No
	149
	12.9

	Failing a Grade in the Past
	
	

	
	Yes
	194
	8.8

	
	No
	101
	13.8

	
	
	
	

	
	
	
	


Prevalence of Cyberbullying Victimization and community effect
Before discussing the multilevel model for binary response, it is useful to pause to analyze whether the Prevalence of Cyberbullying Victimization is independent of the schools they attend or if it can be attributed, for the most part, to their own characteristics and context of each school (community effect) and for this purpose a null multilevel model is used. The multilevel models for binary response are executed by the command xtmelogit in Stata.  
The null model or the empty model is a particular case of the multilevel model in which there are no explanatory variables (predictors). In other words, performance and variances are not conditional on any explanatory factor, so the model has random effects at both levels, but does not include explanatory variables (fixed effects). 
Table 3 shows the results of multilevel models for binary responses fitted using maximum likelihood procedures. From the second column of the Table 3, from the null model estimates, we can say that the log-odds of being cyberbullied in an “average school” (one with ) is estimated as . The likelihood ratio statistic for testing the null hypothesis that  is reported is 46.5. With a corresponding p-value of less than 0.00005 and so there is strong evidence that the between-school variance is non-zero (community effect). 
The Association Between School Coexistence and Cyberbullying Victimization
The results of adding explanatory variables to the multilevel binary response model are presented in the third column of the Table 3. In this study we focus on significance levels less than 5%. The results of the model show a significant relationship between the incidence of cyberbullying and psychological bullying victimization (, ), physical bullying victimization (, ), having internet at home (, ), having a personal computer (, ), teenage work (, ), and the scales of perceptions about a positive relationship with adults (, ), a positive sense of belonging (, ), and a negative perception of security and disruption at school (, ). 
Moreover, from the results of the model, we can say that the log-odds of being cyberbullied in an “average” school is estimated as =-4.5. The likelihood ratio statistic for testing the null hypothesis that  in this case is reported as 3.1. with a corresponding p-value of 0.04 and therefore, even after adding explanatory variables for the prevalence of cyberbullying, there is still strong evidence of the community effect of schools.
	Table 3

	Hierarchical model for cyberbullying

	 
	 
	 
	 
	 
	Null model
	 
	Multilevel model

	Intercept
	
	
	
	
	-2.36
	***
	
	-4.54
	***

	 
	 
	 
	 
	 
	(0.11)
	 
	 
	(0.64)
	 

	Student Level
	 
	 
	 
	 
	 
	 
	 
	 

	Age
	
	
	
	
	
	
	
	0.05
	

	
	
	
	
	
	
	
	
	(0.05)
	

	Female
	
	
	
	
	
	
	
	0.16
	

	
	
	
	
	
	
	
	
	(0.15)
	

	Victim of psychological bullying
	
	
	
	
	
	1.53
	***

	
	
	
	
	
	
	
	
	(0.16)
	

	Victim of physical bullying
	
	
	
	
	
	
	1.05
	***

	
	
	
	
	
	
	
	
	(0.17)
	

	Native language
	
	
	
	
	
	
	0.38
	

	
	
	
	
	
	
	
	
	(0.25)
	

	Internet at home
	
	
	
	
	
	
	0.36
	**

	
	
	
	
	
	
	
	
	(0.17)
	

	Mobile phone
	
	
	
	
	
	
	
	0.09
	

	
	
	
	
	
	
	
	
	(0.22)
	

	Personal computer
	
	
	
	
	
	
	0.76
	***

	
	
	
	
	
	
	
	
	(0.18)
	

	Family composition
	
	
	
	
	
	
	-0.02
	

	
	
	
	
	
	
	
	
	(0.12)
	

	Mother education level
	
	
	
	
	
	
	-0.07
	

	
	
	
	
	
	
	
	
	(0.19)
	

	Father education level
	
	
	
	
	
	
	-0.03
	

	
	
	
	
	
	
	
	
	(0.16)
	

	Teenage work
	
	
	
	
	
	
	
	0.51
	***

	
	
	
	
	
	
	
	
	(0.16)
	

	Failing a grade in the past
	
	
	
	
	
	
	0.33
	*

	
	
	
	
	
	
	
	
	(0.17)
	

	Positive perception of relationship with other students
	
	
	
	
	-0.06
	

	
	
	
	
	
	
	
	
	(0.14)
	

	Positive perception of relationship with teachers
	
	
	
	
	0.27
	*

	
	
	
	
	
	
	
	
	(0.16)
	

	Positive perception of relationship within adults
	
	
	
	
	-0.33
	**

	
	
	
	
	
	
	
	
	(0.15)
	

	Negative perception of sense of belonging at school
	
	
	
	
	0.28
	***

	
	
	
	
	
	
	
	
	(0.10)
	

	Positive perception of rules and discipline at school
	
	
	
	
	0.01
	

	
	
	
	
	
	
	
	
	(0.15)
	

	Positive perception of participation at school
	
	
	
	
	
	-0.19
	

	
	
	
	
	
	
	
	
	(0.14)
	

	Positive perception of conflict management at school 
	
	
	
	
	0.1
	

	
	
	
	
	
	
	
	
	(0.14)
	

	Negative perception around diversity at school
	
	
	
	
	
	0.13
	

	
	
	
	
	
	
	
	
	(0.09)
	

	Negative perception of security and disruption at school
	
	
	
	
	0.56
	***

	 
	 
	 
	 
	 
	 
	 
	 
	(0.17)
	 

	School Level
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Urban
	
	
	
	
	0.13
	

	
	
	
	
	
	
	
	
	(0.20)
	

	Shift
	
	
	
	
	
	
	
	0.18
	

	 
	 
	 
	 
	 
	 
	 
	 
	(0.24)
	 

	Number of observations
	
	
	
	2,950
	
	
	2,950
	

	Number of groups
	
	
	
	69
	
	
	69
	

	Variance
	
	
	
	
	0.38
	
	
	0.11
	

	X2
	
	
	
	
	46.49
	
	
	3.13
	

	Degrees of freedom
	
	
	
	0
	
	
	24
	

	p-value
	 
	 
	 
	 
	0
	 
	 
	0.04
	 

	Note. Standard errors in parenthesis. * p < .1. ** p < .05. *** p < .01.



The marginal effects for each independent variable which are statistically significant in the multilevel model are presented in Table 4, which are analyzed as “ceteris paribus effects” (assuming the rest of the variables as constants). We found a significant association between the incidence of cyberbullying and psychological bullying victimization and physical bullying. In particular, in those students who have suffered psychological bullying the probability of suffering from cyberbullying increases by 362%. In the case of students who have suffered physical bullying, the probability increases by 186%. 
Furthermore, we found that having internet at home and having a personal computer increases the probability of cyberbullying by 43% and 114% respectively. Similarly, teenage work increases the probability of cyberbullying by 67%.
Regarding the scales of perceptions about a relationships and school coexistence scales, we found that a positive perception of relationship within adults reduces the probability of suffering from cyberbullying by 28%. So, we would therefore expect the odds of suffering from cyberbullying to be 0.4 times lower for a student strongly agree with a positive perception of relationship within adults than for a student in the same school but strongly disagree with a positive perception of relationship within adults. 
Furthermore, we found that a negative perception of sense of belonging at school and a negative perception of security and disruption at school increases the probability of suffering from cyberbullying by 32.3% and 75.1% respectively. So, the odds of suffering from cyberbullying to be 2.3 times higher for a student strongly agree with a negative perception of sense of belonging at school than for a student in the same school but strongly disagree with that proposition. Additionally, the odds of suffering from cyberbullying to be 5.4 times higher for a student strongly agree with a negative perception of security and disruption at school than for a student in the same school but strongly disagree with that idea.
	Table 4

	Marginal Effects in prevalence of cyberbullying victimization, percentages (N=2,950)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	Prevalence of cyberbullying victimization

	Victim of psychological bullying (ref: no victim of psychological bullying)
	361.8%

	Victim of physical bullying (ref: no victim of physical bullying)
	185.8%

	Internet at home (ref: not internet at home)
	43.3%

	Personal computer (ref: not personal computer)
	113.8%

	Teenage work (ref: not work)
	66.5%

	Positive perception of relationship within adults (ref: Strongly disagree)
	-28.1%

	Negative perception of sense of belonging at school (ref: Strongly disagree)
	32.3%

	Negative perception of security and disruption at school (ref: Strongly disagree)
	75.1%


Discusssion
As mentioned throughout the study, cyberbullying is a relevant problem among Peruvian students which is related to a variety of factors. According to ENCEVE, at least 10% of students are victims of cyberbullying. As expected, the applied econometric strategy revealed that there is a significant relationship between cyberbullying and bullying. Traditional forms are positively associated with a more than 100% increase in the likelihood of cyberbullying occurring. Therefore, around one third of the students who have suffered psychological or physical bullying in a physical environment, have also been victims of cyberbullying. 
In addition to the relationship within traditional bullying and cyberbullying, this study found two associated factors that have been widely discussed in previous literature: (i) access to information and communication technologies (presence of internet in the home or the possession of a personal computer) (Akbulut et al. 2010; Erdur-Baker, 2010) and (ii) high levels of antisocial behaviors as predictors of cyberbullying (Chen et al. 2017; Cappadocia et al. 2013). Continuing with individual characteristics, this study shows a positive association between adolescent work and cyberbullying. It is worth mentioning that there are not previous studies that associate adolescent or child labor to bullying or cyberbullying, which is a pending task for research. 
Regarding the association of cyberbullying and the schools' characteristics, it is observed that a positive perception of interpersonal relationships between adults in the educational community (parents, teachers, and principals) is negatively associated with cyberbullying victimization, reducing its probability of occurrence. Furthermore, regarding the scales of school coexistence, positive relationships are observed between cyberbullying and two dimensions: negative perceptions about the students' sense of belonging at school and disruption at school; meaning that a greater negative perception about these scales is associated with a greater probability of cyberbullying occurring. 
Cyberbullying is an even more important problem nowadays. Currently, due to the social isolation caused by the Covid-19 pandemic, many students attend remote classes and socialize more frequently through information and communication technologies. UNICEF estimates that more than 1.5 billion children and adolescents have been affected by the closure of schools in turn,  considerably increasing the time they spend in front of a screen (UNICEF, 2020), which could potentially make the scale of the problem grow exponentially.
Strengths and Limitations
It is important to point out that one of the limitations of the ENCEVE is that, despite the fact that it has a probabilistic sample that makes it possible to make a national inference of the school population in public secondary schools, it is still necessary to expand the analysis to private schools, spaces in which those with pedagogical characteristics and quality are more heterogeneous (Fontdevila, 2018). Also, since the ENCEVE is a cross-sectional survey, it does not allow longitudinal monitoring of students, so a causal analysis of the variables cannot be established, but only an analysis of associated factors. Therefore, it is recommended that ENCEVE is carried out periodically in the future in order to be able to evaluate the changes regarding the levels of violence in the school in a longitudinal manner. 
Another aspect to bear in mind about this study is that the information on victimization is self-reported, which could mean that not all cases have been reported. Although some authors have pointed out that self-report is cost-effective, efficient and gives young people a voice in the evaluation process of bullying in schools (Hymel and Swearer, 2015), it has also been mentioned that this methodology may be vulnerable to self-presentation strategies or being influenced by social desirability (Hymel and Swearer, 2015). Given this, authors such as Coelho and Marchante (2018) have recommended including in future studies, the use of peer reports (Badaly et al. 2013; Wegge et al. 2016), and even reports of the teachers themselves. 
It should also be noted that ENCEVE does not report information on cyberbullying perpetration but only on cyberbullying victimization. This forbids us to establish greater relationships between those students who are victim of cyberbullying and those who perpetrate it, the latter tend to be more anonymous and distant than conventional bullies (Pettalia et al. 2013). Finally, it should be recognized that, given the limitation of information, most factors associated with cyberbullying correspond to characteristics on the individual level, so it is relevant to include more predictors, especially at the school level, such as school policies and standards, which could be critical for understanding the ecology of cyberbullying behavior (Varela et al. 2018). 
Despite its limitations, this study proposes an important contribution to studies on school violence through virtual means in Peru. Additionally, this is one of the first rigorous studies based on the information provided by ENVECE, which is important considering that previous surveys did not allow a profound analysis due to the lack of a solid instrument that measures not only victimization but other relevant variables of the school. 
Finally, it should be noted that there are not many studies related to cyberbullying in Peru, and many of them are carried out considering a single level (only students or only schools characteristics); hence, we consider the methodology used in this study innovative for the subject. We recommend that future studies include other forms of school violence and consider, in addition to the students, other adult members of the school community as perpetrators of violence for a deeper analysis of the problem.
Conclusion
Cyberbullying is a major problem for Peruvian students and is linked to many factors. Our study shows that school is a space in which cyberbullying has become frequent, although it does not occur through the physical channels through which traditional bullying occurs. Our results indicate that there is a close relationship between cyberbullying and traditional bullying, which highlights the need to promote the implementation of student programs aimed at reducing the incidence of these cases, especially in contexts such as social immobility in which these behaviors are, they come back more frequently.
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