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Abstract

In a setting where the school has become a larger stage with regard to bullying practices
(traditional and online) and victimization, it is important to understand the predictive and
mediating factors of these disruptive behaviours within the school and considering the
different schedules of teenage students. Extracurricular activities (outside school),
enrichment activities (in school) and chronotype (sleep habits) should be analysed
considering these behavioural problems inside and outside the classroom, maintaining the
terminological line of the school aggression phenomenon. Thus, firstly, 117 Portuguese
adolescents were aleatory recruited from the 5™ to 9th grade and examined regarding
chronotype and bullying/cyberbullying behaviours (in two dimensions of victimization and
perpetration). The data collection was supported by the schools’ board directors and
teachers where the study took place. Afterwards, different models of structural equations
were developed in order to examine how the responses determined the structural
relationship between factors and, above all, to identify predictors and mediators of bullying, in
its two opposite dimensions. The results of the multilevel structures revealed that
adolescents with more aggressive behaviour had the following characteristics: they are more
the evening type attend more curricular enrichment activities, spend more hours in the same
school space, conduct fewer out-of-school activities, and have the average period of sleep
altered during school days. Contrary to expectations, no expressive and significant
relationships were found between gender and perpetration or victimization. Attending those
results, schools should start with the review of schedules, school activities and family and
student monitoring regarding perceived bullying behaviours.
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This study offers a new contribution regarding a more detailed identification of the mediating
and moderating factors of bullying and victimization among adolescents. For this purpose,
the analysis was determined using the structural equation model. Bullying is not approached
solely through the traditional roles of perpetrator, victim, or perpetrator-victim, nor is it
examined only through its genetic associations with sleep disorders. Rather, it is considered
as a disruptive behavior situated within the school context, where it is widely recognized in
the literature that bullying must be understood as a phenomenon shaped by the school
environment. Within this framework, emphasis is placed on moderating variables—such as
sleep patterns, chronotype, gender, and household dynamics—which are believed to
significantly influence both the manifestation and consequences of bullying. Naturally,
cyberbullying extends the situational context of bullying beyond the school. Traditional
bullying is more easily observed and measured than cyberbullying due to its spread-out
characteristics in terms of space (Wienrich et al., 2024).Considering the database of Health
Behaviour of School-Aged Children (Wang et al., 2009), 7.508 students showed a
prevalence for victimization or perpetration of bullying. Approximately 21% of participants
reported experiencing physical bullying, 54% reported verbal bullying, and 14% were
involved in cyberbullying as victims. The differences of gender were also denoted
considering bullying and cyberbullying: males were more involved in perpetration of
cyberbullying compared to females that were identified as victims. The parental investment
was also correlated to rates of adolescents being bullied or authoring the bullying and
cyberbullying. In other international report, we have knowledge about 77% adolescents that

self-reported bullying in its several forms: physical and verbal. In the United States, 30% of
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adolescents attending 6° to 10° grades have more tendency to be involved in moderate to
severe bullying events. In the two dimensions: victimization and perpetration (Blakeslee et
al., 2023; Statistics, 2010; Tosuntas et al., 2022).

Currently, data indicated that bullying and online bullying, in 42 countries, remains as a
problem with significant numbers and more parental responsibility (Erdogan et al., 2022). In
2023 a study published the latest news for bullying rates in 18,003 adolescents from
European Union — database from Health Behaviour in School-aged Children - and the
percentages are still high for specific European countries such as Portugal (Blakeslee et al.,
2023; Hasan et al., 2022). Despite of the geographical dimension of Portugal, there was
great differences observed between adolescents from the North and the South: more
practice of bullying in the schools of north (Silva et al., 2013). In Portugal, recent studies
pointed out to prevalence of victimization in grades 4° and 5° and showing more involvement

of males than young females (Marchante et al., 2022).

As new evidence, we will address other moderators or predictors such as curriculum
enrichment activities (which take place outside regular school hours, but in schools),
extracurricular activities (which take place outside the school), leisure activities associated
with social support for families (which take place outside the school), gender, school year
and average sleep duration on school days. This study pertinence is identified in the direct
evidence provided for the intervention, especially for schools. Thus, our study will enable
teachers, educational psychologists, special education therapists, school directors and
members of the pedagogical council of schools (public and private) to more precisely identify
causes and intervene more quickly. One way to do this is to monitor sleep habits or measure
the adolescent's chronotype with parents or guardians, and then relate these habits to
bullying behaviours or episodes. In a multidisciplinary approach, these data help, in advance,
to achieve inclusion, academic success and good mental health of all students. In the
literature review, bullying and cyberbullying will be defined in terms of space and
perpetrators/victims; then the cross-cultural perspective will be mentioned considering the
importance of sleep in adolescents to understand the phenomenon of bullying in various
school populations; then the ratio of bullying behaviours considering the male and female
groups; finally, the focus will be on studies that resorted to the method of structural equations
to ascertain the connection and the magnitude of the relationship between
bullying/cyberbullying/victimization/cybervictimization and other variables that can explain

them with different effects in terms of moderation and mediation.
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Bullying and Cyberbullying

First, it is important to understand the concept of bullying. Gladden et al. (2014) developed a
different definition than the one proposed so far by Olweus (2009). The phenomenon of
bullying should be analysed in a more comprehensive format. This format should refer to the
school space but also integrate the online bullying among school students. Space here
emerges as a variable that differentiates these two forms of bullying. On the more or less
observed occurrence, it is important to mention school dimensions and spaces, besides the
ubiquitous online sphere. Playgrounds are areas of high activity level, with few rules and
reduced supervision (compared to a classroom), facilitating direct bullying behaviour,
especially in the form of physical aggression (Hyndman et al., 2021; Massey et al., 2020).
Classrooms are structured activity spaces, with limited area and supervision, which lead
children to resort to indirect bullying, in the form of social exclusion and dissemination of
rumours, in order to avoid detection of such behaviour by teachers (Reuland & Mikami, 2014;
Marchante et al., 2022; Serdiouk et al., 2015). Victimization within the classroom varies from
room to room and affects all students, regardless of whether they are directly and actively
involved in bullying behaviour or not (Reuland & Mikami, 2014; Sampasa-Kanyinga et al.,
2022). Bullying is more frequent in classes with peers who encourage aggressors and less
frequent in classes with peers who defend victims. Children at risk of involvement in bullying
behaviour may thus be favoured or harmed by the classroom context (Saarento et al., 2015;
Sampasa-Kanyinga et al., 2022). The school environment and the teacher-student
relationship may also influence bullying behaviour. Bullying tends to occur more frequently in
schools where students consider that there is a bad environment and a poor relationship with
teachers (Perron, 2015). Students who consider their school to have a bad environment have
more reports of victimization and lower school achievement (Wang et al., 2014; Sheridan et
al., 2022). Conversely, a good school environment provides children with a sense of safety

and a bullying-free environment (Beaudoin & Roberge, 2015; Salem, 2022).

Bullying and cross-cultural perception: linearity of sleep patterns

The cross-cultural analysis of bullying practices (perpetration and victimization), virtual or not,
should consider the sleep patterns of populations from various geographies and cultures. It is
important to understand whether the relationship between altered sleep patterns (sleep
guality and phase delay) in adolescence and bullying behaviour, as well as other misadjusted
behaviours, in terms of transculturality, is linear. According to Peter (2018), research on
bullying as disruptive behaviour rather than as a normal practice in a school group setting,
began to be seriously conducted in Scandinavian countries and Japan. Only in the most
recent decade have other countries seen the need to examine the effects of bullying and
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cyberbullying on the mental health and the academic success (and social adjustment) of
children, especially adolescents (Blakeslee et al., 2023; Gonzélez-Cabrera et al., 2020)
Studies with populations of different cultures and geographies, thus, identified this linearity
and evidence explained above (Arhin et al., 2019; Gomes et al., 2019; Guzman-Holst et al.,
2022; Hasan et al., 2022; Matsumoto et al., 2022; Wang et al.2020). The quality and amount
of sleep affect children regarding behavioural and emotional regulation. Lack of sleep creates
a neurophysiological deficit in executive functions that results in emotional reactivity and
enduring devious behaviour, thus increasing hostile and aggressive conduct (Aronen et al.,
2014; Gregory & Sadeh, 2012; Tosuntas et al., 2022). As regards behaviour regulation, the
effects of sleep deprivation are manifested in the conduct of children through irritability,
restlessness, depressiveness, aggression, and inattention (Quintero & Bianchi, 2017). Sleep
deprivation is also involved in mood deregulation and decreasing emotional intelligence
(Guzman-Holst et al., 2022; Vriend et al., 2013). It leads to the reduction of positive emotions
and to the increase in negative emissions (Palmer et al., 2022). As a result, children become
emotionally unstable and more reactive towards their peers, which generates conflicts, social
difficulties and interaction issues (Palmer et al., 2022). Earlier study by Herge et al. (2016)
and of Lepore and Kliewer (2013) examined associations between peer victimization and
sleep problems. It was also observed that exposure to this type of violence is causally related
to symptoms of anxiety, depression, low self-esteem, feelings of loneliness and suicidal
thoughts and intentions (Blakeslee et al., 2023; Kulari, 2024; Sesar et al., 2016). Similarly,
self-reported peer victimization was associated with subsequent self-reported sleep problems
(sleep deficits, falling asleep/waking up problems) among elementary school ) and secondary
school students (Gradisar et al., 2022).

Van Geel and colleagues (2016) conducted a meta-analysis whereby it was concluded that
children who are bullied tend to report more sleep problems than children who are not. They
also found evidence that there is a relationship between peer victimization and sleep
problems and that the latter are more reported in younger children, not because they are

more susceptible to these problems, but because victimization occurs on a larger scale.

Bullying, age and gender: differences in behaviour and the Portuguese case

In Portuguese schools, bullying behaviour is also observed, especially in primary and
secondary education, as in other countries (Costa et al., 2013; Gonzéalez-Cabrera et al.,
2020). There are no relevant differences between the first and second cycles of education,
tending to decrease with advancing age (Almeida, 2011). It is estimated that 20% of children

have been involved in bullying behaviour three or more times, mostly males (Almeida, 2011,
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Zequindo et al., 2017). Regarding more recent research, physical (or direct) aggression is
the most common method among primary school students, while secondary school students
more commonly resort to verbal (or indirect) aggression. However, females tend to use
verbal aggression earlier than males (Demir-Kaymak et al., 2022; Smith et al., 2019).

Subsequently, with regard to gender differences, males practice and experience more direct
bullying, while females experience more indirect bullying through insults (Yen et al., 2013;
Zequindo et al., 2017). Females conduct less bullying, but when they do, it is mostly against
the same gender (Demir-Kaymak et al., 2022; Smith et al.,, 2019). Most bullying is
perpetrated by classmates or older classmates. Males are essentially victimized by older
individuals, while females are victimized essentially within the same class (Almeida, 2011).
According to Almeida (2011), the risk of a child becoming a victim of bullying at school varies
depending on the gender and geographical area of the school. In short, evidence shows that
males who attend primary schools in suburban areas are at higher risk of being victimized by

their peers.

On the one hand, the year of schooling and socio-economic status did not present predictive
value in the study of Almeida (2011); on the other hand, the risk of the child becoming
aggressor seems to be influenced by the number of students who failed, year of schooling,
school area and gender. Therefore, a class with a higher number of students who failed is
more likely to show aggressive behaviour. From the perspective of analysing the profile of
the aggressor, male individuals who attend primary schools in suburban areas, belonging to
a family of low socio-economic status and to a class with some students repeating the year,
are thus more likely to assault their colleagues (Almeida, 2011; Costa et al., 2013; Gradisar
et al.,, 2022). It is important, however, to widen the samples and replicate these types of
studies by including sleep patterns and chronotype as potential variables to influence bullies
and victims. On the relationship between bullying and chronotype, there is less documented
research, not only in Portugal, but also internationally (Demir-Kaymak et al., 2022).1.4

Structural Equation Modelling: examining the predictors of bullying behaviour.

Structural equations are important to test prediction models given the concrete identification
of latent variables and observable variables in the models under analysis. With regard to
bullying and victimization behaviours, one of the latent variables to be tested is the subjects’
chronotype: the morning type determines the subjects’ sleeping and waking habits.
Specifically, in the case of adolescents, sleeping habits and waking behaviours become
more decisive as moderators of the effect of bullying/cyberbullying attitudes. In adolescence,

phase delay occurs, which will alter the acrophases and bathyphases in the subject's daily
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life. Acrophase is the period of cognitive advantage, in neuropsychological terms, which
varies according to the chronotype. The acrophase must be approached in a plural way,
since there are several optimal periods that the subject shows during the 24-hour cycle.

Specifically, in adolescence, the acrophase will undergo changes in terms of delaying the
most advantageous moments for learning and for adolescents’ waking states. This temporary
alteration — with greater tendency at puberty — can have implications for sleep and academic
performance, as well as influencing mood disturbances. These mood disturbances can result
in aggressive behaviour which, when noticed, occurs more during puberty. This aggression is
genetically determined and we could place it in line with the studies by Shakoor et al. (2021),
who focus on the inherited trait of aggressive behaviour rather than on the influence of
shared environments to explain bullying and sleep disturbances. In this section we will

address to specific earlier studies with a purpose in this field.

Studies using structural equation analysis confirmed important associations between bullying
and empathy and self-efficacy in adolescents (Gini et al., 2008). The latter act as regulation
strategies in the face of episodes such as bullying and cyberbullying. Higher levels of
empathy in the defensive response to the threat of bullying and greater emotional self-

regulation in pubescents correlate with fewer episodes of victimization.

On the contrary, perpetration increases when there is less empathetic behaviour in the
adolescent population (Gini et al., 2008). However, there was no moderation of effect by
gender. Effectively, gender has been urgently addressed in the literature, relating the male
sex with more physical aggression in the school context, while in the female gender, when
perpetrating it, it is less evident because it makes threats in a more indirect and virtual way
(Li et al., 2019; Smith et al., 2019).

Research such as that by Narayanan and Betts (2014) found, in a sample from India, that
boys are more involved in bullying and victimization behaviours than girls. The analysis of
structural equations revealed that resilience mediates the relationship between self-efficacy
and bullying in males, more than in females. Dukes et al.(2010), in another sample of
teenagers (North Americans), also identified latent variables in their models that indicated
that teenage girls report more victimization than boys. However, the latter are often
perpetrators as well as victims. This bully-victim relationship has already been attested by
more recent literature (Gonzalez-Cabrera et al., 2020). The perpetration, in this sample, was
found to be more serious given the type of weapons used and reported by the male subjects.
The injuries caused to colleagues were greater when firearms were used. Still on bully-victim

relationship, several recent research indicators have supported the importance of bystanders
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among aggressors and victims, although this is not the focus of our study (Doumaset al.,
2019; Feng et al., 2022; Konishi et al., 2019). Although we focus on gender as an undoubted
variable in the expression of effect regarding bullying and cyberbullying, we are interested in
the referred interpretation of causes and prevention, more than the roles of those directly or
indirectly involved (bystanders).

However, it is important to understand the role of bystanders, not only as the subjects who
vicariously watch the events and do not participate in them, but also of the school as an
active agent for the supervision and control of disruptive behaviour. By school we mean
different professionals such as teachers and psychologists, as well as guardians. Parents are
a key agent with a predominant role in understanding the causes and prevention of
traditional bullying and cyberbullying. Regarding the family, and also the issue of the effect of
gender on disruptive bullying/victimization behaviours, the Korean study by You et al. (2015)
found, through structural equation analysis, that the most successful model was the one that
always included a clear bond with the mother and mediation through empathy to reduce the

occurrence of bullying.

In a first model, male motivation towards school was added, with a decrease in aggressive
behaviour, and the relationship with the mother and with colleagues had indirect effects
(positive in preventive terms) on bullying. Empathy also emerged as a strategy and
regulatory variable with an impact on the reduction of bullying behaviours. For females, it
was the relationship with the mother that had the most direct effect on the reduction of
bullying. The relationship among peers, in female adolescents, had an indirect effect on

bullying, but with a positively mediated effect provided by empathy.

The case of empathy as a mediator or predictor

The issue of affection, especially empathy, is one of the perspectives that has had the most
effect in analysis and intervention to control disruptive behaviour in the classroom and
outside it, such as bullying. Not by chance, also regarding the empathic relationship and
moral evaluation of acts of bullying, Thornberg et al. (2017) found that females are more
aware of the wrong effect (in terms of moral transgression) of bullying compared to males

who are less morally aware of bullying when practiced (not when repeated).

Still on self-relationship strategies such as empathy and effective response, adolescents vary
considerably in these strategies, which determines a hierarchy that deserves to be identified
among peers. Based on a systematic review by Garandeau et al.(2014) with approximately

11,300 adolescents from the 8° and 9° grades, from 71 schools, an association was found
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between the tendency towards bullying (in the perpetration category) and the hierarchical

status observed in groups of adolescents.

This status meant individual variation in terms of the exercise of social power and regulation
within groups. The main conclusion resided in the prediction that the problem of threat and
perpetration increases in the following school year considering status as a latent variable.
However, the hierarchy did not correlate with an increase in inter-individual variations in
groups of adolescents in the following years. In a close study (Pozzoli & Gini, 2013), the
variable of status and individual variation among adolescents (and children as well) was
examined resorting to the multi-level model of structural equations. The magnitude of the
relationship between this variation and bullying was significant in the results. In addition to
identifying the causes and the importance of empathy to mediate and reduce victimization
and cybervictimization behaviours, the need for prevention was verified through the use of
the same structural equations’ methodology. In the study by Ortiz et al. (2022), one of the
ways to avoid the repetition of bullying behaviours (when these are identified a priori) is to
introduce more sports activities during school hours, with no differentiation for genders.
Another form of prevention identified by the same methodology, in a Scandinavian study,
included a different group of adolescents that deserves the greatest attention in the
educational phase we are living in: immigrant students (Fandrem et al.2009). According to
this important study, immigrant adolescents are the most targeted, compared to natives.
Again, the different status variable among individuals appears as a direct and moderating
variable. Immigrant students, under study, are students identified as 'at risk' fin terms of

suffering from bullying behaviour, with a male incidence.

In short, despite several studies that positively relate sleep problems with greater
perpetration of bullying, research relating the chronotype with bullying/victimization
behaviours is almost rare. The chronotype has been very neglected, especially considering
that the adolescent population is the most critical in terms of sleep phases. However, other

factors may emerge in the explanation through the statistics of structural equation models.

Thus, the questions this study asks are: does the chronotype have a significant relationship
with the perpetration or victimization of bullying? Do activities outside regular school hours
influence bullying and cyberbullying behaviours? Do school activities within educational
establishments moderate disruptive behaviour/bullying episodes? Is there a relationship

between gender and perpetration and victimization behaviours?
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Method

Objectives

- To provide comprehensive understanding about the sleep deprivation (or not) of
adolescents as being victims of bullying.

- To identify differences, in a cross-cultural perspective, regarding gender and bullying
perpetration, aiming to predict aggressive behaviors at Portuguese schools (considering
adolescents).

- To examine if the phase delay (sleep stage in adolescence) influences the chronotype
changes, and analyzing association with bullying and aggression in adolescent school
population.

Participants

117 Portuguese adolescents (M = 12 years old; SD = 1.4), from the 5° to the 9° grades, were
evaluated regarding their chronotype and bullying and cyberbullying behaviours, in terms of
perpetration and victimization. With regard to gender, 41 (34.5%) were male and 76 (63.9%)
were female. After authorization from schools in the Lisbon area, Portugal, and with the
informed consent of the school and the family, parents completed the instrument that
identifies the children's sleep habits and morning/evening profile; the same children
answered the bullying/cyberbullying instrument. This sample showed the following average
hours spent at school per day: 41 (34.5%) stayed at school for 8 hours, 25 (21%) for 9 hours,
and 22 (18.5%) normally spend 10 hours there. Younger students (mainly 6° grade) reported
more episodes of victimization than older students (9° grade). Socio-demographic data on
the household (number of siblings at home; biological parents; single-parent families; siblings
and type of room, shared or not) and on school schedules (time of entry, for example) were

collected for the purpose of identifying covariates.

Materials and Procedure
Two instruments were administered with different specifications considering what they are
measuring: first the sleep measurement with 27 questions distributed among three scales;

second, the bullying and cyberbullying occurrences with 28 questions.

Measuring Sleep habits and the chronotype
Sleep habits, duration and midpoint of sleep were measured using the Children's Chronotype
Questionnaire by Werner et al. (2009). In this sample, we used the Portuguese version of the

Children's Chronotype Questionnaire by Couto et al. (2014) with a = .78. Parents of the
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adolescents answered to three scales: Midpoint of Sleep with 16 items (1); morning and
evening (M/E) with 10 items (a = .70) (2); and chronotype according to the parents’
assessment, based in one item (3). In total, these scales contained 27 items.  Concerning

the calculation and statistics for the subscales that determined the chronotype and the
sleeping habits, we found items as: “[in school days] “How alert is your child during the first
half hour after having awakened in the morning?”; “Let’'s assume that you have decided to
enroll your child in an athletic activity. The only class available meets twice a week at 7 to 8
am. How do you think he/she will perform?”; [in free days] “Considering your child’'s “feeling
best” rhythm, at what time would your child go to bed if he/she is entirely free to plan the

day?”.

The Midpoint of Sleep (MPS) and the Corrected Midpoint of Sleep (CMPS) were computed,
in addition to calculating sleep duration in days with schedules (SD) and free days (FD). For
the evaluation of MPS we find items as: for example: “On Scheduled Days, my child wakes
up at __: am”; “On scheduled days, my child if fully awake by __ : am”; “On Free Days,
my child normally wakes up at __:  am”; “On nights before Scheduled Days, my child goes

tobedat_: pm”.

This calculation was prior to the computation of MPS and CMPS since sleep duration on
different days of the week are determining factors for estimating MPS. The CMPS was a way
to correct, in minutes, the two types of sleep duration (considering the shorter sleep times
during the week and the extended bedtime on weekends). The calculation considered the
CTIME 24-hour arithmetic of Roenneberg et al. (2011).

The chronotype was computed with the calculation of percentiles (considering the answers
from question 17-26): a morningness and eveningness scale score was determined as
follows, for the Portuguese version: 23 points (morning chronotype); intermediate type
between 24 and 32 points; the evening type or chronotype was positioned at > 33 points. The
morningness and eveningness type was determined by schedules of school days and of free
days (weekends, normally). According to the original version (Werner et al., 2009), the
coding was followed and 4 of all items were inversely coded (1=5). Accordingly, the

chronotype can then be computed.

The category named "Chronotype" corresponds to Question 27, in a 5-point rating. Parents
characterized, in that scale, the sleep behaviours of their adolescents. Those sleep
behaviours referred to sleep and awake periods, therefore schedules for sleeping and for
tasks performance are presented. Parents choose the best schedule they felt to be most

adequate to the real routine of their children.
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Measuring bullying and cyberbullying

Adolescents answered to the Bullying and Cyberbullying Behaviours Questionnaire: Short
Form (BCBQ-SF) by Coelho et al. (2020). This instrument comprises two subscales, totalling
28 items, and utilizes a Likert-type response format: 1 — It hasn't happened to me; 2 — only
once or twice a year; 3 — 2 to 3 times a month; 4 — once a week; 5 — several times a week.
Only items 23 and 24 present options to answer in a different way (e.g., how many

aggressors, where and when the events occurred).

Cyberbullying was assessed using four items and refer to the following descriptors or
behaviours: defamation, flaming, online harassment and outing (gender discrimination). This
instrument is reliable and with 28 items - Bullying (20 items, a = .77) and Victimization (4
items, a = .79) — and only to be used in adolescents in the 6° and 9° grades. Bullying items
include, for example, "I hit, kicked or pushed another student violently" and cyberbullying can
be, for example, "I put videos or photos of other students on the Internet without their

permission". Cyberbullying subscale refers to four items in the bullying scale.

The instrument assesses bullying behaviour: verbal, physical, material, ethnic, sexual, or
acts of a defamation and threating nature. Aggressors and victims were identified through

descriptors coded after all items had been answered.

Administration

Regarding the administration of the two instruments, all steps of the empirical study took
place during the 2021/2022 school year. The statistical analysis was conducted in 2023.
Firstly, the study project was submitted to the Ethics Committee of the Psychology Research
Centre (CIP). After obtaining ethical and legal approval, the school board was contacted and
the informed consent was obtained. The research sessions with families and adolescents
occurred in a controlled situation ensured by teachers and directors. The sample and their
parents were informed regarding the objective of the study and the procedure and time to
complete the instruments. Firstly, inclusion and exclusion criteria were defined: students
should be in the adolescent age and attending public schools; the cases should not have
diagnostic of pathologies. According to our statistical analysis plan, and regarding the
research questions, firstly the chronotype questionnaire was answered. Then the
adolescents were evaluated in terms of bullying and cyberbullying, considering victimization
and perpetration. Finally, the data collected was encoded and examined using the Statistical
Package for the Social Sciences (SPSS, version 28) and the AMOS programme. The school
board was also assured that it would have access to the results if it so requested. The
collected data will be kept anonymous in compliance with the standards imposed by the

> T
-

Psychological Thought South-West University “Néofit Riléki"
2025, Vol. 18(1), 222-254
https://doi.org/10.37708/psyct.v18i1.1073



https://doi.org/10.37708/psyct.v18i1.1073

Sleep Habits and Bullying Opportunity 234

GDPR (General Data Protection Regulation). For both instruments, as involving human
participants, code of ethics was in accordance with the ethical standards of the institutional
research committee and with the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The consents were delivered and ensuring the anonymous
principle of data collection, treatment and dissemination (for academic purposes only). All the
participants accorded with the consent statement.

Data analysis

We used the G*Power 3 software version which provided accurate details about the
percentage of power needed to achieve our analyses in an a priori computation. G*Power 3
enhances power analyses for the statistical tests used for this research: tests t, F, z and
binomial tests. The effect size was established at 0.5 to consider the sample size as
appropriate; and the power (1-B error probability) at 0.80 (equivalent to 80% of
appropriateness of the sample). The effect size> .80 is the most referred as adequate
attending in the previous literature and based in the Cohen’ (large) effect size (1988; 1992).

0.05 was the maximum considered for the p value.

After, the post-hoc test was introduced at the G*Power by selecting the F tests and the
MANOVA repeated measures between factors. The results indicated a sample of N98 as
minimum required, after determined two tailed groups (considering the hypotheses) and the
respective different means and standard deviation (gathered from the SPSS output and
according to the G*Power guidelines). We met the criteria considering 117 cases examined.
The critical F was 3.9381111. In sum, for all the tests, the sample size was in accordance to
the main calculations required. After this phase, a multi-group structural equation analysis

was completed with AMOS.
Results

In the context of a model-building approach, multiple-group structural equation modelling was
conducted to test the models best suited to explain the bullying/cyberbullying and
victimization of adolescents. Only the adolescents involved in aggression episodes
(perpetration or victimization) were considered during the analysis. Attending to this point,
Table 1 presents the descriptive information for gender and age regarding specifically the

two dimensions of the scale.
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Table 1.
Cases of males and females’ adolescents: victims and perpetrators (bullies)
Gender M kurtosis N
Victims Males 9.83 -.057 17
Females 10.71 2.37 31
Bullies Males 8.79 77 17
Females 8.82 26.9 31
Age
Victims 10 yrs old 71
11 yrs old .78
12 yrs old 77
13 yrs old .57
14 yrs old .50
15 yrs old .25
Bullies 10 yrs old .33
11 yrs old 43
12 yrs old .28
13 yrs old .43
14 yrs old .38
15 yrs old .25

Thus, it was possible to make correlations, identify multiple regressions between
independent and dependent variables, that is, the effect of one factor on another and predict

dependent variables through extended path analyses. The models follow below.

Model 1. Chronotype and disruptive behaviour

When testing the first model, the latent variable used was the chronotype, and a significant
impact of the chronotype was confirmed (score variation between intermediate and
eveningness), but this impact had a significant variation regarding the two
bullying/victimization behaviours (x*(31)=5, p<.05, CMIN = .613, p>.05, CFI=0.99, TLI =
1.126, p=.000, RMSEA =.000 [LO 90 =.110, H 190 = .110]). The estimate values were very
high, which confirmed the discriminant analysis, that is, that the chronotype determines well
the variance regarding the disruptive behaviour. Bullying was better explained by the

chronotype than victimization in terms of variance.
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Through the standardized estimates, we found the regression values with statistically
significant values for the variable bullying (perpetration: .707), but not in the same way for
victimization (.089). However, the chronotype also explained the variability in victimization
behaviours (p < .05). The standardized regression weights analyses revealed a better model
fit for bullying than for victimization, given that the estimated values are expected to be close
to 1 (bullying is at .707) to explain the large variance produced by the latent variable in the
observed variable. That is, variations in the chronotype are more directly influencing

aggressive behaviours and not so much victimization.

With regard to the variances, the coefficients were significant for both observed variables
(perpetration and victimization), although with divergent direct and indirect effects as
expected (victimization is less measured by the chronotype than bullying). Here, the squared
multiple correlations showed values that indicate that the chronotype explained the variance
in 50% regarding bullying, but not in terms of victimization (low variance: 8%).

In the values of intercepts and estimates, the variable bullying/cyberbullying was significant
to explain the relationship between the sample and the data on display (z = .379/.132 =
2,877). The indirect (i.e. mediated) effect by F1 (chronotype score) explains victimization and
bullying differently. The higher the chronotype (i.e., the more evening the subject is), the
more episodes of perpetration occurred.

As for covariances, the chronotype presented the following values: Estimate = 31.085; S.E.=
.119; C.R. = .260.8; p < .05. Thus, the correlations were high considering the value of p <
.05.

In short, the model showed a good fit regarding the relationship between chronotype and
perpetration. However, about 66% of the sample reported having been victims of bullying,
with 38% perpetrating it. Hence, the chronotype influenced both assessed (observed)
dimensions, but in a different way. The RMSEA value presented a close fit with a very

acceptable value (p < .05) which complements the suitability of the structural model.

Models 2 and 3: Effect of extracurricular activities and extended hours on disruptive
behaviour

Two more models were produced, first for bullying and cyberbullying, then for victimization
(which we will call model 3 considering the order of models in the Ongoing Results section).
In the first model, the variables that affect students' school schedules in terms of extending
them or adding other extracurricular schedules were introduced: "extracurricular activities",

"curricular enrichment activities", "social support activities outside school" (ATL), “average
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sleep period on school days”. There were also covariances between the two latent constructs
(Figure 1).

Cowv(X,Y)

Victim
.45 .7 .55 .83
Lol social ) A
activities enriched support midpoint
out of activities | [3ctivities sleep
school inschool | |yt school| [schoolday

SENENEIE

Figure 1. Relationships between bullying (bully and victim) and the independent variables. The

standard regression coefficients were described previously.

The model's regression data revealed that the estimate values were almost all high and
significant (p < .05) with regard to bullying, for weekly extracurricular activities, daily and
weekly curriculum enrichment activities, social support activities outside school (ATL), but not
in the case of the average period of sleep on school days. Observing the standardized
values, the curricular enrichment activities - therefore the activities that take place at school
outside the regular schedule - showed a high and positive correlation with bullying. Thus, the
more adolescents were involved in activities of this type, the more likely they were to have

aggressive behaviour.

The other variables showed a high but negative correlation with bullying. In other words,
bullying practices were lower in individuals who attended leisure activities (in support centres
outside the school) and extracurricular activities — the latter not taking place at school and
which are usually identified as additional activities that students carry out on their own
initiative, or their parents’, such as music, dance, and sports that are not practiced in school.

The average period of sleep, regarding the construct of sleep duration, did not show an
expressive or significant correlation with bullying behaviour, despite the results observed in

the relationship between sleep and chronotype.
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As for the covariances, bullying presented the following values: extracurricular activities: SE=
466,972; C.R. = .289; p < .05; curriculum enrichment activities at school: SE= 119,253; C.R.
= .290; p < .05; free time activities (of social support): SE= 3,545; C.R. = .266; p < .05.
Perpetration variance, however, was more explained by curricular enrichment activities than
by extracurricular activities. It is reiterated that more hours spent at school led to more
aggression episodes.

In short, the model showed a good fit for the relationship between chronotype and
perpetration (w > 0.90). The same variables of the structural equation model showed different

results for victimization, as can be seen in the next results section.

Regarding victimization, in this third confirmatory model, the variables gender, school year,

“extracurricular activities”, “curricular enrichment activities”, “free time activities associated

with social support” (ATL), and “average sleep period on school days” were introduced.

The standardized values of the factors (variables) revealed that curriculum enrichment
activities also explained the high variance for victimization. These data are in logical line with
the model conducted for the path diagram of bullying and the respective variables observed
with school enrichment activities. If students are more aggressive in school and stay there
longer, then there will also be greater cases of reported victimization. In the case of students
who attended extracurricular activities — outside school — they were the ones who least
indicated suffering behaviours due to bullying or cyberbullying (S.E.= .242; C.R. = 7.295; p <
.05). The other variables did not reveal such high predictive values, although they were all
significant, including regarding the gender of adolescent students (p < .05).

The year of schooling was also introduced in the model and reported high and significant
estimate values (S.E.= .425; C.R. = 6.629; p < .05). The model showed good fit (x?
“17, p<.05; CMIN = 13.246, p>.05, CF1=.990, TLI = -.172, p= .000, RMSEA =.063 [LO 90
=.000, HI .131 = .333]). It is interesting to note that regarding victimization as opposed to
bullying, the average period of sleep (the duration of sleep during the week of school
activities) showed significant and positive values. That is, people who reported victimization
due to bullying showed greater levels of variation in their average sleep period. This indicator
suggests disturbance in the victims' sleep schedule (of at least one reported episode). It
should be noted that average sleep period is not synonymous with chronotype, as observed

in the model results in 3.1.

Model 4: Cyberbullying and other variables
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Specifically, for the cyberbullying items (four items in the scale), model 4 showed a x° =
533.9, p < .05. In order to compose this structural model, the items for perpetrated
cyberbullying and experienced cyberbullying were first computed. Thus, in addition to the
independent variables, these two dependent variables were also introduced in the model:
year of schooling of the child, gender, participation (or not) in free time activities associated
with social support (ATL), in curricular enrichment activities, in extracurricular activities and
the average period of sleep during school days. All independent variables indicated a
moderate to high and significantly (p < .05) predictive value for cyberbullying. It was desirable
to maintain, in the model, the same variables observed for traditional bullying, in addition to

inserting the two cyberbullying factors (perpetrated and experienced), as mentioned.

Instead, it was found that the standardized loads increase, proportionally and negatively,
between the variables cyberbullying/perpetration and cyberbullying/victimization. This
proportional relationship is being mediated by manifest (observable) factors in the model
under analysis. Incidentally, this was the model, after testing it with the chronotype, that most
presented high estimates and strong (and positive) correlations between most of the factors

introduced to explain the latent variable (cyberbullying).

However, p only proved to be significant for the perpetration of cyberbullying and not for
victimization, given the coefficients obtained in the dependent variables. There was a greater
relationship for acts of cyberbullying and not for victims, produced by the effect of variables
that were thus identified: the year of schooling of the child, gender, frequency of participation
in ATL, curricular enrichment activities, extracurricular activities and the average period of
sleep during school days. It should be noted that the effect of curriculum enrichment activities
was negative for cyberbullying, which suggests that more cyberbullying occurs when the
student is not at school, therefore attending curriculum enrichment activities (these, it is

reiterated, only occur at school unlike other activities such as extracurricular or ATL).

As for the model fit: x> 13, p<.05; CMIN = 1.690, p>.05, CFI1=.990, TLI = -.32.734,
RMSEA =.076 [LO 90 =.440.354, HI 90 =.109, PCLOSE = .099]. Thus, when examining the
values of model 4, we note that there was an adequacy and there is no significant p, which
would mean that the degrees of freedom, in the model, would be revealing a discrepancy
that would violate the assumptions for the latent structure. However, the values of RMSEA
and even TLI were not high in terms of model fit, so it was decided to remove one of the
parameters: the average period of sleep on school days. This decision arose from the fact
that it was a variable that was increasing values, in some cases, exaggeratedly, probably

because it is based on computing the average of minutes and seconds, unlike the other
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variables. By adjusting the model without this variable, we were able to find more positive

values, especially for RMSEA. See resumed Figure 2 and detailed Table 2.

gender K
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Figure 2. Relationships between cyberbullying and the independent and dependent variables.

Standard regression coefficients were described previously

Table 2.

Structural Equation Modelling: regression for covariates on bullying and cyberbullying (final model)

Chronotype  Bullying School Cyberbullying

grade

Bullying (perpetration) .707 1.00 425 242
Activities out of school .37 (.08) .29 .07 —-.56
Enrichment activities in .49 (.08) .29 .05 -.20
school

School grade .70 (.08) * * -.32
X2 31 46 17 13
RMSEA 0.0613 : 0.063 0.076
CFI 0.99 * 0.99 0.99
TLI 1.12 * -.172 -.32

*not applicable values. Note: all regression coefficients are calculated at p < .05.
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These results, originating from the four structural equation models, will be discussed based
on the literature studied with the aim of answering the study's questions.

Discussion

The objective of this study was to answer the three main questions that guided it: does the
chronotype have a significant relationship with the perpetration or victimization of bullying?
Do activities outside regular school hours influence bullying and cyberbullying behaviours?
Do school activities within educational establishments moderate disruptive behaviour/bullying
episodes? Is there a relationship between gender and perpetration and victimization

behaviours?

The result of our study attested that chronotype (sleep behaviour related) influences the
perpetration of bullying and the sleep duration, with prejudice for bullies, more when
compared to victims; sleep duration was affected in free days and schooldays for victims
also; extracurricular activities are good predictors to reduce bullying episodes; long school
schedules — adolescents at the same space for several hours — empowered more
opportunities of bullying; 6° grade was most affected. All results are compared with research

previous published, in the next paragraphs.

As the analysis of structural equations developed, four models allowed attesting the
moderating and predictive effect of observable variables and indicating the robustness of
models considering latent variables. The relationships between bullying and specific factors
confirmed, regarding the first question, that according to the chronotype, there were more or
less situations of aggression among peers at school. Thus, through a previous analysis of
linear logistic regression, it was verified that the evening students were more perpetrators
(that is, students who prefer activities later in the day and also have later sleep habits). The
model results revealed that the variation observed in the two behaviours — perpetration and
victimization — is affected by chronotype, and it affects bullying more. This means that the
bullying variance (.707) is better explained by the chronotype than victimization (.008). It is
important to refine this argument, because when the chronotype is so directly related to
bullying and not to victimization, regression analyses confirmed that older subjects have
greater chronotype variability (fluctuation in sleeping and waking hours, which generates

imbalance).

This evidence is in line with more recent studies such as those by Tosuntas et al. (2020) and
Lariche & Haghayegh (2018) who, although with an older school population, detected a

correlation between evening subjects and perpetration (not so much regarding victimization).
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The same occurred in the current Portuguese sample, the adolescent population causing
more concern. This relationship, in adolescents, between chronotype and perpetration of
bullying and cyberbullying has, in more recent research, confirmed the importance of also
checking the duration of sleep of perpetrators and victims, as both are affected (Sampasa-
Kanyinga et al., 2022). Only a few studies have really explored intervention practices with
adolescent victims or perpetrators of bullying, because of the perceived relationship between
practiced/suffered aggression and persistent and repetitive thoughts during sleep/wake
periods during the night on school days (Gradisar et al., 2022).

Therefore, in addition to the issue of chronotype or daytime type, informing the relationship
between evening subjects and increased bullying practices, it is important to analyse the
sleep period in detail. Sleep length, specifically the average number of hours slept per night
on school days, was analysed resorting to structural equation models. However, it was
noticed that the average period of sleep was expressive only in one of the tested models. In
this model, the relationship between victimization (of bullying) and alteration in sleep duration
(fewer hours of sleep per night compared to the adolescent norm) was seen. This data is in
line with similar statistics by Quante et al. (2019). With regard to bullying, the variable in
guestion did not report significant regression values or standardized coefficients. This was
seen in the same year of the study that we carried out in Portugal, namely in the study by
Leary et al. (2022).

This relationship is in line with previous research that examined the relationship between
sleep habits and mood disorders in prepubescents with direct consequences for disruptions
in the classroom (Aronen et al., 2014; Gregory & Sadeh, 2012; Marchante et al., 2022;Vriend
et al., 2012). These people are more reactive, therefore more prone to acts of bullying
(Henderson et al., 2019;). To these data, we add the genetic trait of acrophase, which has a
normative delay in early adolescence and which is more related to mood disorders and
school maladjustment (norms, schedules, peer relationships). On the other side of the ‘coin’,
victimization - resulting from bullying - causes problems in children's sleep and disturbance in
daily emotional regulation (Gradisar et al.,, 2022). However, this relationship between
bullying/being a victim of bullying and affected sleep patterns has been mainly analysed in
primary school populations (Van Geel et al., 2016) and needs to be examined in pubescent

populations.

With regard to the second and third questions, extracurricular activities (in the context of ATL
or not) had a positive influence, that is, fewer episodes of bullying. On the contrary, the

perpetration of bullying was more frequent in cases of extended hours - therefore during
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curricular enrichment activities - when these take place in the same educational space after
regular hours, as students remain longer at school. This result is in line with previous studies
that correlated the frequency of bullying with the spaces and dimensions of school groupings
(Hyndman et al., 2021; Massey et al., 2020). The size and environment of the classrooms
were also confirmed as a significant moderating effect of bullying, especially considering the
dissemination of negative rumours (indirect bullying) among young people (Reuland &
Mikami, 2014; Serdiouk et al., 2015). Moreover, schools perceived by students as prone to
such disruptive behaviour are the ones with the greatest problems of academic
underachievement (Perron, 2015; Wang et al., 2014). The physical and social environment of
the school structure, as well as the relationship between teachers and students are
extremely important to explain the origin and perpetuation of bullying and victimization
behaviours (Perron, 2015; Wang et al., 2014).

Due to the model that highlights the prolonged stay at school as a strong predictor for the
occurrence of bullying, the year of schooling arose as an important predictor in the structure
of the analysed models. Through the latent variables, we realize how subjects from different
schooling years (especially from the 2nd cycle, the youngest adolescents in the sample)
were attacked in school at least once. Still, it was the youngest who reported, in greater
numbers, this victim behaviour. However, the average period of sleep, regarding the
construct of sleep duration, did not show an expressive or significant correlation with bullying
behaviour. The relationship and regression indicators of mean sleep time were not directly
related to chronotype or daytime type. It is important to clarify this point, bearing in mind that
the average period of sleep refers to the average number of hours slept per week (in terms of
school days). On the contrary, the average period of sleep affected the victims (adolescents
and pubescents who reported being victimized), and there was a significant relationship
between the duration of nocturnal sleep and students as victims of some form of bullying

(verbal, physical).

With regard specifically to the cyberbullying construct, within the bullying construct, the fourth
model completed in this study confirmed the perpetration (and not victimization) originating
from online bullying with an effect directly caused by: school year, gender, frequency (or not)
in ATL, curriculum enrichment activities, extracurricular activities, and the average sleep

period during school days.

Participation and frequency in curricular enrichment activities at school and at extended
hours had a negative relationship with cyberbullying. That is, there is a greater chance that

adolescents will produce more negative and disruptive behaviours online because they are
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not directly in the same space and time as their peers. The research is not clear when
referring to the significant relationship between extracurricular activities and bullying, hence
the pertinence of this finding among the results of this study. On the one hand, Sheridan et
al. (2022) associate extracurricular activities with an increase in bullying episodes. On the
other hand, in the same year, Hong et al. (2022) and Salem Al-Amri (2022) report such
activities as having a negative proportional relationship with bullying and cyberbullying. In our
view, it is important to clarify what is meant by extracurricular activities, and how they are
differentiated, as we believe that the aforementioned studies refer to curricular enrichment
activities that take place during extended hours at school and not to extracurricular activities
as they are classified in Portugal, conducted outside the traditional school space.

For the fourth question, as seen, no significant and predictive relationship was confirmed
between traditional and online bullying and the gender of adolescents. This is new evidence
compared to most of the literature that has attested that the male group, in the adolescent
range, is the one that perpetrates acts of bullying the most, while the female gender starts
later and does it indirectly and online. This study, however, shows little or no differentiating
difference in terms of gender with regard to the predictive value and effect on
bullying/cyberbullying (Demir-Kaymak et al., 2022).

Practical implications

In general, implications and applications for practice can be suggested such as fast
identification of bullying and cyberbullying events. The school staff should empower
leadership and more social awareness for the bullying problem and their mental health
potential consequences. This is about policy on civility of students, mostly regarding the 2
Cycle (from 6° to 7° grade). In this policy, tutors should be called to school and more engaged
with educational sessions about bullying and sleep hygiene. This coaching should be leaded
by psychologists and teachers. Students must attend and, in those group sessions, some
behaviour cues can be identified since the beginning. The directors and teachers’ leadership
should be distributive and participative to generate empathy with student’ community in such
young and critical age for emotional regulation. These techniques will avoid costs for
schools, for general educational public system and for families that will have less problems
with mental health issues of their children. Additionally, a balanced environment improves the
academic achievement and the public school will attain greater reputation, avoiding the

stigma that divides private and public schools.

In specific points regarding practical implications, this study contributes to greater clarity

about the factors that affect and that can be controlled in the pubescent population,
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especially in the first years of schooling of the 2nd cycle. It pays greater attention to the
assessment of chronotypes and sleeping habits, as well as to the routine assessment of
students' practices in order to verify whether they are permissive or bullying. As for
cyberbullying, practices may involve the increased role of the family in terms of controlling
digital technologies and sleeping behaviours at home. More importantly, school professionals
and psychologists should pay attention to the type and number of school hours and

curriculum enrichment activities.

These activities may be too long and require an analysis of their time distribution. Mainly
because our multi-level analyses revealed how extracurricular or curricular enrichment
activities (inside the school, after the regular hours that everyone attends) are positively
related to the probability of bullying. This does not happen so much regarding cyberbullying,
which denotes a common logic in that the less they attend school activities or schedules, the
more time adolescents may have outside school to perpetrate acts of violence online. Still on
the construct of bullying, considering that this is only defined and limited to the educational
space, the role of parents is of crucial importance in cases of students who have neither
extracurricular activities, nor curricular enrichment activities, nor social support activities in
their free time (ATL).

After the identification of bullying and cyberbullying episodes in schools approached in this
research, board directors, psychologists and teachers perceived that counselling at school
will be the first intervention and including students and parents. Additionally, sessions of
informal seminars — conducted by teachers and psychologists - about the concepts and
results here studied were recommended as an immediate solution in loco. From the point of
view of methodological research, it would be important to extend and validate the chronotype
guestionnaire for adolescent populations and not just up to eleven years old. This is because
not only there are morning/intermediate/evening differences in this age group, identified
through the instrument used, but also because children aged <11 years have recently shown
to be increasingly heterogeneous in terms of daytime type. Therefore, children in the 1st
cycle are no longer exclusively morning, and there is evidence of an evening population at an

early age.

Conclusion

In short, the four models point to a positive and significant relationship between the morning
chronotype, extracurricular activities and less bullying. In reverse order, the evening
chronotype and curriculum enrichment activities influence increased bullying and
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cyberbullying. The average period of sleep revealed a relationship, as expected, with

victimization and not with perpetration.

Concluding with limitations of this study, to notice the sample size should be higher
considering the resistance of parents for the examination of sleep habits and aggression
events among children. The sample size was also a limitation for the structural equation
analysis. Lastly, in further studies, we suggest a briefing session as also a formal session
about sleep and bullying themes. Distinguishing different aggression behaviours among
school students. Mostly focusing the cyberbullying because still is the less controlled
according to the workplace question. Future investigation should examine also the
differences between natives and immigrants toward bullying and cyberbullying events.

Abbreviations:

MPS: Midpoint of Sleep

CMPS: Corrected Midpoint of Sleep
SD: Sleep Duration

SD: days with schedules

FD: free days
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