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Sample: We included 50 Italian students (aged 10—11).
Methods: Students watched 12 drawings of different types
of bullying and cyberbullying while their gaze was tracked,
and subsequently described each drawing verbally. We ran
repeated measure ANOVAs to compare attentional indexes
(fixation count, visit count and total fixation duration) in
observing roles and Cochran's Q test to evaluate differences
in the verbal identification of roles.

Results: Overall, the victim and bully were the most ob-
served and identified roles in every type of bullying and
cyberbullying scenario. Concerning the other roles, a dis-
crepancy was observed between the implicit and explicit
measures since although it was greatly identified, the pro-
bully received less attention, and while the bystander re-
ceived great attention, it was mentioned less. Finally, the
defender was more observed and identified in physical bul-
lying and cyberbullying.

Conclusions: Our study points out for the first time the dy-
adic perception of the phenomena among adolescents using
implicit and explicit measures and sheds light on differences
among the roles in different forms of bullying. Further re-
search including the eye-tracker would be worthwhile given
the possibility of exploring the phenomena from different
perspectives.
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INTRODUCTION

Bullying is usually defined as a repeated act of intentional aggressiveness perpetrated by one or more
students towards another student who cannot easily defend themselves and it can occur in different
forms (Smith et al., 2013). Direct bullying is defined as targeting the victim explicitly, including
physical aggression, such as hitting, kicking or pushing the victim, and verbal aggression, such as
insulting or name-calling. Indirect bullying is more covert and less explicit, including isolating the
victim or spreading rumours (Rivers & Smith, 1994). Cyberbullying shares most of the characteristics
of traditional bullying but includes some unique and idiosyncratic features that can result in wide-
spread and continuing humiliation for the victim (Campbell & Bauman, 2018; Menesini et al., 2021;
Tokunaga, 2010). Despite these differences, bullying and cyberbullying have shown significant overlap
(Burton et al., 2013; Hase et al., 2015; Kowalski & Limber, 2013; Olweus, 2012). Both forms can ad-
versely affect the well-being of adolescents on multiple levels, being associated with internalizing and
externalizing symptoms, as shown by meta-analyses and reviews (see Guzman-Holst & Bowes, 2021;
Sigurdson et al., 2021). Stapinski et al. (2015), for example, found that adolescents who had been
bullied were likely to exhibit anxiety and depression symptoms controlling for family, emotional and
behavioural factors. Similarly, longitudinal studies have confirmed a strong association between cy-
berbullying, adolescents' depression (e.g. Hemphill et al., 2015) and low life satisfaction (e.g. Sumter
et al., 2012). In addition, bullying and cyberbullying are associated with a significantly higher risk of
suicide than those not involved (Hinduja & Patchin, 2010; Klomek et al., 2010; Koyanagi et al., 2019).
For example, Kowalski et al. (2014) explored the role of cyberbullying on suicidal thoughts by con-
ducting a meta-analysis of 131 studies. They found that elevated stress levels and suicidal thoughts
had the greatest effect sizes as associated with cybervictimization. While there is a significant history
of research into bullying and cyberbullying and the associated impact on student mental health, the
phenomena continue to represent a priority for researchers, policymakers and schools worldwide
(Arseneault, 2018; Casper, 2021).

Current approaches to bullying and cyberbullying

Over the past decade, data on bullying and cyberbullying have been collected using quantitative and
qualitative methods (Dennehy et al., 2020; Maran & Begotti, 2021; Smith et al., 2021). Quantitative re-
search, which includes self-report measures by students and peer nomination by teachers and classmates,
represents the most widely used methodology (Espelage & Swearer, 2003; Maran & Begotti, 2021). The
strength associated with self-report approaches is the validity and reliability of the tools that provide es-
sential information about the individual's perceptions of the frequency and intensity of peer aggression
(Hunter et al., 2021; Maran & Begotti, 2021). However, self-reported questionnaires exhibit limitations,
as students could under-report their involvement or they may answer in a socially desirable manner
(Berne et al., 2013; Rigby & Johnson, 2006). Furthermore, the lack of common definitions across dif-
ferent questionnaires raises doubts about the validity of findings in measuring bullying (Cornell &
Bandyopandhyay, 2010; Hunter et al., 2021; Volk et al., 2017). Alternatively, approaches assessing bully-
ing status based on peer and teacher nomination provide independent information on victims, type of
aggression and student involvement (Espelage & Swearer, 2003; Pellegrini & Bartini, 2000). However,
an important source of concern includes possible prejudice or relationship problems not related to bul-
lying (Hymel et al., 1990; Volk et al., 2017).
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Concerning qualitative research, studies conducted through interviews or focus groups have en-
abled exploration, detailed descriptions and interpretation of individual experiences and young people's
perceptions of bullying and cyberbullying (Creswell, 2013; Hutson et al., 2018; Maran & Begotti, 2021;
Mishna et al., 2008). However, methodological issues arise, such as the methods of data analysis that
may be too flexible or not well formulated (Silverman, 2013). Likewise, qualitative researchers often
emphasize the importance of data over theory (Corbetta, 2003). Therefore, overall, methods used to
understand the phenomenon of bullying are subject to limitations.

A new approach: Eye-tracking

Given the limitations of the current research approaches, more techniques that allow for a different
comprehension of the phenomena may be meaningful in shedding further light on bullying and cyber-
bullying. One yet relatively untapped approach is to use eye-tracking, which records the movements
of people's eyes while interacting with visual stimuli such as images, text, websites and video clips.
Eye-tracking is based on the ‘eye-mind’ hypothesis proposed by Just and Carpenter (1976), which as-
serts that eye movements provide dynamic feedback regarding where attention is being directed, and
it is, therefore, considered a validated method of studying visual attention with millisecond precision
(Vraga et al.,, 2016). Using near-infrared light, eye tracking captures the eye's exact position and gaze
point on a screen, providing information on visual attention. Over the years, it has been proposed
that visual attention is divided into two categories: top-down and bottom-up processing (Buschman
& Miller, 2007; Mancas, 2009). The bottom-up is often thought of as ‘stimulus-driven’, where the at-
tention is instantly drawn to the most salient stimuli or feature that evokes stronger neural activation
(Desimone & Duncan, 1995; Wolfe, 1994). Using this type of process, we can select the most relevant
stimuli while filtering out the irrelevant ones, allowing us to respond quickly to different situations
(Katsuki & Constantinidis, 2014). By contrast, the top-down process happens when the information is
actively sought out in the environment, and it is usually guided by motivation, a priori knowledge and
goals (Connor et al., 2004; Corbetta & Shulman, 2002; Itti & Koch, 2001; Vraga et al., 2016). Moreover,
because attentional control processes represent implicit measures, largely unconscious and based on
habits, participants have difficulty adjusting their behaviour based on expectations from the experi-
menter or social prestige (Frey et al.,, 2000; Graham et al., 2012; Oar et al., 2022; Vraga et al., 2016;
Weber et al., 2015). Over the years, eye-tracking technology has been widely applied to the study of
cognitive processes and emotional responses such as spatial attention and competitiveness in social
decision-making (Giacomantonio et al., 2018; Guarini et al., 2021; Koornneef & Vanberkum, 20006).
However, few studies have used it to investigate bullying and cyberbullying.

Bullying, cyberbullying and eye-tracking

Limited research has used eye-tracking to examine bullying and cyberbullying albeit with different
aims. Caravita et al. (2016) investigated if bullying and cyberbullying interactions may attract more at-
tention than prosocial and neutral interactions by using eye-tracking in a sample of young adults. They
found that bullying and cyberbullying videos captured more attention overall, while the prosocial video
had the lowest number of observations. Interestingly, they found that those who were victimized, as-
sessed through the use of self-report questionnaires, diverted their eatly attention away from bullying
and cyberbullying videos, to avoid negative emotional reactions already experienced in the past. In a
different study, Troop-Gordon et al. (2019) found that preadolescents' high attention to the bully in
video clips was associated with high levels of aggressiveness in victims as measured by questionnaires.
By contrast, attention to the victim was negatively correlated with aggression tendency regardless of
the level of victimization. In a following study, McConnell and Troop-Gordon (2021) showed that high
attention to the bully in severely victimized early adolescents was associated with less seeking assistant.
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Indeed, they found that severely bullied victims tended to pay less attention to the adults in the video
clips, who potentially could have helped to stop the aggression. In the authors' opinion, focusing on
bullies may reinforce victims' perceptions of a hostile peer environment, leading to a sense of hopeless-
ness that may, in turn, result in a lack of attention to adults who may be able to help (McConnell &
Troop-Gordon, 2021). In light of these studies and considering the benefit of using eye-tracking, this
technology can investigate students' attention to bullying and cyberbullying phenomena, potentially
overcoming the various limits of quantitative and qualitative research methods (Volk et al., 2017). The
attention assessed by the eye-tracker, however, represents an implicit measure. To provide a better pic-
ture of the investigated phenomena, therefore, it has been suggested to combine implicit (e.g. attention)
and explicit measures (e.g. interviews) (DeCoster et al., 2006; Giesbrecht, 2019).

Bullying involvement roles

There is broad agreement today that bullying and cyberbullying are social phenomena occurring in
many different settings, including school classrooms and online environments (Cross et al., 2015; Gini
et al., 2021; Salmivalli et al., 1996; Zych et al., 2015; Zych et al., 2018). From a theoretical perspective,
the nature of these dynamics, why they occur and what motivates them, can be interpreted in the light of
Social Information Processing theory (Crick & Dodge, 1994). The theory states that students interpret
peer interactions based on information that includes encoding and interpreting social cues, clarifying
goals, developing strategies for achieving those goals, evaluating strategies and responding (see Crick
& Dodge, 1994). Considering the complexity of interpreting peer interactions and in particular ag-
gressive peer interactions, such as bullying and cyberbullying, the first step is thus to understand and
recognize the different roles of individuals involved in bullying and cyberbullying using an analysis of
social cues and responses. Three common roles beyond the dyad of bully-victim have been identified:
students who side with the perpetrator (assisting and reinforcing behaviour), aid the victim (upstand-
ing and defending behaviour) or ignore the event (passive behaviour; Salmivalli et al., 1996; Salmivalli
et al., 2011). Regarding individuals who side with the bully, two different roles have been highlighted:
bully ‘assistants’, who do not start the bullying but join in the aggression, and the bully ‘reinforcers’,
who encourage bullying by laughing, watching and inciting the bully (Salmivalli et al., 1996; Salmivalli,
2010). While there are conceptual differences between the reinforcer and assistant, the characteristics
and association of these two roles, as well as the factor structure of the instruments used, indicate that
they are nearly impossible to distinguish empirically (Gini et al., 2021). Instead, it has been suggested
that they may be combined to form one category, labelled ‘pro-bully’ (Jungert et al., 2016; Nocentini
et al., 2013; Thornberg & Jungert, 2013). Countering the bully, one role that has been identified in sup-
port of the victim is that of a ‘defender’. Defenders are peers who act in episodes of bullying by standing
up for victims, reporting the incidents to significant adults or comforting victims (Xie & Ngai, 2020).
Separate from these roles are those pupils who withdraw from the scene, deny that bullying is taking
place, become avoidant onlookers or remain silent. They can be categorized as “passive bystanders’ (Gini
et al., 2008; Cowie, 2000; Menesini et al., 2003; Pozzoli & Gini, 2010; Thornberg et al., 2017).

Similar to traditional bullying, roles have been identified in cyberbullying (Menesini &
Nocentini, 2009). The pro-bully can support cyberbully's hurtful actions by sharing, forwarding or re-
inforcing the message, the defender plays an active role in comforting the victim or reporting incidents
to adults, while the passive bystander remains an inert observer, refusing to intervene to help the victim
(Menesini et al., 2003; Pozzoli & Gini, 2010; Salmivalli et al., 2011).

However, despite these bullying involvement roles, it is important to note that bullying and cyber-
bullying are often considered dyadic phenomena by students, where the focus is just on the bully's and
victim's characteristics. Indeed, previous research has highlighted that students are not always aware of
the different bullying involvement roles (e.g. Slonje et al., 2013), as they consider bullying and cyberbul-
lying as phenomena involving just the bully and the victim (Bosacki et al., 2006; Guarini et al., 2019;
Mameli et al., 2022; Thornberg & Knutsen, 2011).
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A qualitative study by Bosacki et al. (2006) using arts-based methods revealed that students be-
tween the ages of 8 and 12, depicted the bully-victim dyad in 93% of their drawings, while only 7%
portrayed a more complex group process. A dyadic perception also emerged in a qualitative analysis
of students' explanations, which indicated that a large majority attributed bullying just to the indi-
vidual, while a small minority attributed it to the peer group (Thornberg & Knutsen, 2011). Similar
results have been reported concerning cyberbullying, where the roles of the cyberbully and the
cybervictim appeared in a greater number of vignettes of comics produced by adolescents (Mameli
et al.,, 2022). Likewise, Guarini et al. (2019) found that just around 1% of students aged 11-14 cited
roles other than the bully and victim when asked to describe who was involved in the cyberbullying
dynamics.

Studying the awareness of the different roles involved in bullying and cyberbullying could be essen-
tial to implementing effective interventions. Awareness that other students are involved in bullying and
cyberbullying dyamics may represent the first step to promoting student responsibility and changing
the normative rules that may also support and foster aggressive behaviour both face-to-face and online
(Haataja et al., 2015). Therefore, it is important to gain more insight into the perception of different roles
involved in bullying and cyberbullying.

Aims

The purpose of this study was to understand the differences among the roles, namely bully, victim,
pro-bully, defender and bystander, in attracting the attention of students watching bullying and cyber-
bullying scenarios. In line with previous research on bullying and cyberbullying, it was expected that
participants would pay more attention to the bully and victim, suggesting a dyadic conception of the
phenomena.

We sought to use eye-tracking to examine differences among the roles using three attentional
indexes:

¢ Tixation counts (number of times the participant fixates on a role);
¢ Visit counts (number of visits -step in and out- of a role);
e Total fixation durations (total duration for all fixations in a role).

In light of the research findings discussed above, we hypothesized that the bully and victim would
receive a greater number of fixation counts, indicating a need for students to explore with more atten-
tion the different parts of the bully and the victim's characters than the other roles. Furthermore, we
hypothesized that the bully and the victim would also receive more visits, meaning that students would
have a greater need to step in and out more often in these roles to observe them than in the other roles.
Finally, we predicted that the fixation duration would vary with the bully and victim roles watched for
longer than the other roles, confirming their relevance in the scene.

Furthermore, to analyse the perceived salience of roles and their identification by students, we
also examined the description of vignettes using students' own words as we asked them to describe
each vignette after the eye-tracking task. In this case, we hypothesized a greater verbal identifi-
cation of the bully and the victim compared with the other roles. In addition, we also hypoth-
esized differences between eye-tracking results and interviews, in line with previous studies on
other topics (Giesbrecht, 2019). Indeed, on the one hand, the eye-tracker provides a measure of
implicit behaviour, such as the attention displayed, which cannot be detected by introspection or
self-report. Interviews, on the other hand, allow the investigation of explicit processes, such as con-
scious thought described by the individual during the process (DeCoster et al., 2006). Thus, using
implicit and explicit measures can help improve our understanding of student awareness of the dif-
ferent roles involved in bullying and cyberbullying.
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METHOD
Participants

We contacted through e-mail the principal of one lower secondary public school in Bologna (Emilia-
Romagna region) in October 2021 and received a positive response. Thus, data were collected from
three first-year (grade 5) classes. Eleven students from different classes were not present at school dur-
ing the days of data collection, so they were not included in the sample. A final sample of 50 students
volunteered to participate in the study and watched bullying scenarios in a room using eye-tracker
technology at their school. Students were aged 10—11years (M=10.3years, SD=3.4months). All par-
ticipants lived in Bologna, in the North of Italy. They were Italian except for one student who was born
in Saudi Arabia. Concerning the gender composition, 27 students (54%) were males and 23 (46%) were
females. The data were collected from December 2021 to January 2022.

Ethics

The study protocol met the ethical guidelines for the protection of human participants, including adher-
ence to the legal requirements of Italy, and received formal approval by the Bioethics Committee of the
first and last authors' University. The parents of the children provided their informed written consent
for participation in the study, data analysis and anonymous data publication. No economic incentives
were provided to parents or students.

Stimuli and apparatus
Stimuli

Stimuli for the eye-tracking task were composed of 12 vignette drawings representing different
types of bullying episodes (Figure 1). There were three drawings for physical bullying, three for
verbal bullying, three for relational bullying and three for cyberbullying. All roles (bully, victim,
pro-bully, defender and bystander) were represented in each scene. The vignettes were drawn by a
professional artist specifically recruited for the present study and were based on guidelines derived
from existing research. Indeed, the selection of the different types of bullying scenes represented in
each vignette was based on the representativeness of bullying experiences for young people, as sug-
gested by several authors (Aricak et al., 2008; Patchin & Hinduja, 20006; Seals & Young, 2003). The
creation of the stimuli was also based on Troop-Gordon et al. (2019), in which six scenes of physical
bullying, six of verbal bullying and six of relational bullying were developed. For each type of bully-
ing (physical, verbal and relational), we chose three out of the six acts described by Troop-Gordon
et al. (2019). Three other drawings illustrated acts of cyberbullying and one of them was based on
the video by Caravita et al. (2016).

The vignettes were gender-balanced. For each type of bullying, one vignette represented only males,
one only female, and one was mixed-gender. In summary, the following acts of bullying are depicted.

* Physical bullying: pushing (males), tripping (females), throwing paper balls (mixed, see Figure 1a). In
the mixed-gender vignette, the bully, the pro-bully and the bystander were males, while the victim
and defender were females.

e Verbal bullying: forcing someone to do someone else's homework (males), teasing about someone's
body odour (females), mocking a student's attraction to another student (mixed, see Figure 1b). In
the mixed-gender vignette, the bully and pro-bully were females, while the victim, defender and by-
stander were males.
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FIGURE 1 Examples of the vignettes. The figure shows four of the 12 vignettes that students watched during the
experiment. 1 (a) physical bullying, 1 (b) verbal bullying, 1 (c) relational bullying and 1 (d) cyberbullying. The verbal bullying
phrase means ‘Gigi loves Chiara’.

* Relational bullying: excluding someone from a game (males), spreading rumours (females, see
Figure 1c), refusing offered food (mixed). In the mixed-gender vignette, the bully, pro-bully and de-
fender were males, while the victim and bystander were females.

e Cyberbullying: stealing another person's phone (males, see Figure 1d), making fun of someone else
when watching the phone (females), taking a photo of another person (mixed). In the mixed-gender
vignette, the bully, defender and bystander were females, while the pro-bully and victim were males.

Each drawing was black and white to ensure the context was as neutral as possible and that partic-
ipants would not be attracted to other stimuli present in the scene not directly related to the bullying
episode (such as colours).

Apparatus

The Tobii Pro X2/60 recorded participants' eye movements, sampling gaze location at 60 Hz. The dif-
ferent role in each scene was considered a separate area of interest (AOI) for this study. The AOI is a
chosen portion of selected regions in a stimulus that allows extracting metrics specific to those loca-
tions. Therefore, each vignette presented five different AOI, one for each of the different roles (i.e.
bully, victim, pro-bully, defender, bystander) presented in the scene.

The drawings were displayed to children on a 19-inch monitor at 1600 X 900 pixels resolution. The
recommended configuration for children and pre-adolescents, which follows a 5-point calibration pro-
cedure, was used (Dys, 2019). The calibration process ensured that the eye-tracker memorized the char-
acteristics of the participants' eyes and calculated the direction of their gaze on the surface of the screen.
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Procedure

The first author, with the help of an expert psychologist in bullying and cyberbullying, conducted the
experiment in a dedicated room at the students' schools. After students were seated at a table and in
front of the screen, they were told their eye location would be recorded as they watched vignettes about
bullying and cyberbullying. The eye-tracker was then calibrated and validated to ensure a gaze position
accuracy of .50 degrees or better. Students could decide when they wanted to move to the next image
by pressing the right arrow on the keyboard. After each student had completed the experiment, the
vignettes were presented again on the computer screen but without recording eye movements. Students
were invited to describe in a few words what happened in each vignette. The researcher avoided men-
tioning the different roles involved or posing questions in order not to induce or manipulate responses.
As each student was interviewed, the researcher faithfully reported word-for-word descriptions of all
the pictures.
The experiment took approximately 10 minutes to complete.

Coding

Concerning the eye movements, the following metrics were recorded from each AOI: fixation counts
(number of times the participant fixates an AOI), visit counts (number of visits to an AOI) and total
fixation durations (in milliseconds, total duration for all fixations within an AOI). The metrics were
extracted using Tobii Studio software.

Interview data were analysed for content by considering, in the first instance, the presence or absence
of each role and then if the role was mentioned, whether the description attributed to them was consis-
tent with the role's function. In each vignette, a score of 0 was assigned if the role was absent, 1 if the
role was present and understood correctly and 2 if the role was present but the action was inconsistent
with the charactet's role.

We report three examples of the description of vignettes to which we assigned a score of 0, 1 and
2.

Example 1: “There is a girl who is saying "Gigi loves Chiara", so she is embarrassing bin (vignette 1b, see
Figure 1, English translation). In this example, the bully and the victim are correctly mentioned and
identified (score= 1) while the other roles are not mentioned (score=0).

Example 2: “There is one child next to another one and he throws balls at her, the other next to him langhs, the other
says stop, and the other behind observes the scene’(vignette 1a, see Figure 1. English translation). In this example,
all the roles are correctly mentioned and identified (score=1).

Example 3: ‘One boy took the phone from another. The friend of the one who took it holds the other so that he does
not take it. Two boys watch without interacting (vignette 1d, see Figure 1. English translation). The bully, the
victim, the pro-bully and the bystander were correctly identified (score=1) while the defender was not
recognized in its role, but rather it was mistaken for another bystander (score=2).

Consequently, each role within the different types of bullying was coded 150 times (50 participants
describing three vignettes representing each type of bullying and cyberbullying). The first author an-
alysed and coded all the interviews, while the last author analysed and coded 20% of the randomly
assigned interviews. Intercoder reliability (Cohen's kappa) was performed and ranged from .86 to 1.

Data analyses

To achieve our aim, we extrapolated the attentional indexes (fixation counts, visit counts and total
fixation durations) for each role (bully, victim, pro-bully, defender, bystander) from each vignette. We
computed the means of the attentional indexes of each role for each type of bullying (physical, verbal
and relational) and cyberbullying.
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We ran repeated measure ANOVAs, using SPSS v28, considering partial eta squared (7 pz) effect sizes
to understand the differences in fixation counts, visit counts and total fixation durations among roles
within each type of bullying. Four repeated measures, ANOVAs, one for each type of bullying (physical,
verbal, relational and cyberbullying), were undertaken with fixation counts as the dependent variable
and the different roles as the independent variable (bully, victim, pro-bully, defender and bystander).
The same procedure was followed for analysing differences in visit counts and total fixation durations
as the dependent variables. When a significant difference was found, post hoc tests, with Bonferroni
adjustment, considering Cohen's d effect size, were performed.

Regarding the verbal description, once the coding was complete, we analysed interview data and
assigned a value of 1 to responses where the different roles were correctly mentioned and understood
(value 1) in each bullying scenario. Then we used Cochran's Q test, a non-parametric test to analyse this
numeric data. Cochran's Q test operates in the same way as a one-way repeated-measures ANOVA; how-
ever, it is applied to non-continuous data to determine whether the proportion of ‘successes’ (value=1
in our case) is the same across groups. When significant differences were found, pairwise comparisons
were run.

RESULTS
Fixation counts

A significant role effect on the fixation counts in each type of bullying was found (Table 1). In all sce-
narios, there was a greater fixation on the victim and bully than on any other roles.

Concerning physical bullying, F(1, 49) =56.63, 77p2: .54, p<.001 (Table 1), there was a greater num-
ber of fixations on the victim (M =9.60) with a medium effect size compared with the bully (M=7.97,
»=.002, Cohen's 4=.58) and large effect sizes compared with the other roles (defender: M=5.78,
$<.001, Cohen's 4=1.26; bystander: M=4.68, p<.001, Cohen's d=1.13; pro-bully: M=3.12, p<.001,
Cohen's 4= 1.53). Fixations on the bully were greater compared with the defender (p<.001, Cohen's
d=.72), the bystander (p <.001, Cohen's 4=.84) and the pro-bully (»<.001, Cohen's 4= 1.40), while fix-
ations on the bystander and the defender were greater than the mean fixation on the pro-bully (» =.004
and p<.001, Cohen's 4=.54 and .95).

A significant role effect was also found in verbal bullying, F(1,49)=27.75, 77P2: 40, p<.001
(Table 1). A higher number of fixations on the victim (M= 6.93) and the bully (M= 6.17) with large
effect sizes compared with other roles (bystander: M =4.51, p<.001 and p =.041, Cohen's 4= .74 and
.43; defender: M=3.48, p<.001 for both the comparisons and Cohen's 4=.98 and .75; pro-bully:

TABLE 1 Means, standard deviations and one-way analyses of variance in the number of fixation counts among roles in
different forms of bullying and cyberbullying.

Pro-bully Defender Bystander

Bully (A) Victim (B) ©) (D) (E)
Bonferroni
M SD M SD M SD M SD M SD  F(1,49) post-hoc
Physical bullying 797 417  9.60 516 312 329 578 3.81 4.68 3.54 56.63% B>A
AB>C,DE
D,E>C
Verbal bullying 6.17  3.89 6.93 419 296 218 348 225 451 287 2775 AB>C,D,E
E>C
Relationalbullying ~ 7.00  4.46  6.86 396 3.82 324 351 274 454 238 28.09*** AB>C,D,E
Cyberbullying 8.59 444 9.34 518 5.63 379 679 375 477 297 29.65%* A B>C,D,E
D>E

#4p < 001,
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M=296, p<.001 for both the comparisons and Cohen's 4=1.09 and .86) were observed. Finally,
there was a greater number of fixations on the bystander compared with the pro-bully (p<.001,
Cohen's 4= .61).

Relational bullying also presented a significant role effect, F(1,49) =28.09, p2 =.36,p<.001 (Table 1).
Bonferroni post-hoc revealed that the bully (M=7.00) and the victim (M= 6.86) presented higher fix-
ation counts with large effect sizes compared with all the other roles (bystander: M=4.54, p<.001 for
both the comparisons, Cohen's 4=.61 and .69; pro-bully: M=3.82, p<.001 for both the comparisons,
Cohen's 4=1.00 and 1.09; defender: M=3.51, p<.001 for both the comparisons, Cohen's 4=.99 and
1.21).

A significant role effect was confirmed in cyberbullying, F(1,49) = 29,65, 7 ;: .38, p<.001 (Table 1).
Bonferroni post-hoc showed that the victim (M=9.34) and the bully (M=28.59) were the roles with
the greatest number of fixation counts and large effect sizes compared with the othes roles (defender:
M=6.79, p<.001, Cohen's d=.88 for the victim; p=.012 and Cohen's 4=.49 for the bully; pro-bully:
M=5.63, p<.001 for both the comparisons, Cohen's 4=1.01 and .80; bystander: M=4.77, p<.001 for
both the comparisons, Cohen's 4=1.08 and 1.05). Moreover, the defender significantly presented a
greater number of fixations compared with the bystander (»=.002, Cohen's 7=.58).

Visit counts

The second attentional index included was the visit counts (Table 2). Physical bullying showed a significant
role effect, F(1,49)=47.30, P2: .25, p<.001 (Table 2). Bonferroni's post-hoc comparisons showed that the
victim (M=4.30) and the bully (M= 3.84) presented a significantly greater number of visit counts with large
effect sizes compared with all the other roles (defender: M =2.55, p<.001 for both the comparisons, Cohen's
d=1.50 and .94; bystander: M=2.26, p<.001 for both the comparisons, Cohen's #=1.08 and .85; pro-bully:
M=1.73, p<.001 for both the comparisons Cohen's #=1.25 and 1.35). The defender and the bystander also
showed a significant difference compared with the pro-bully (p=.011 and p=.047, Cohen's 4= .49 and .42).

A significant role effect was also found in verbal bullying, I1(1,49) = 57.80, 77172: .30, p<.001 (Table 2).
Bonferroni post-hoc revealed that the bully (M=3.85) and the victim (M=3.75) presented a greater
number of visit counts with large effect sizes than all the other roles (bystander: M=2.18, p<.001 for
both the comparisons, Cohen's = 1.12 and 1.24; pro-bully: M=1.79, p <.001 for both the comparisons,
Cohen's 4=1.33 and 1.21; defender: M=1.69, p<.001 for both the comparisons, Cohen's 4=1.34 and
1.24). Moreover, the bystander presented a higher number of visit counts than the defender (p=.047,
Cohen's d= .42).

TABLE 2 Means, standard deviations and one-way analyses of variance in the number of visit counts among roles in
different forms of bullying and cyberbullying.

Pro-bully Defender Bystander
Bully (A) Victim (B)  (C) (D) (E)

Bonferroni
M SD M SD M SD M SD M SD F (1,49) post-hoc

Physical 384 1.83 430 202 173 1.58 255 139 226 140  47.30%* A,B>C,D,E
bullying D,E>C
Verbal bullying  3.85 169 375 1.83 179 121 1.69 95 218 123 57.80%** AB>C,D,E

E>D
Relational 374 204 369 199 235 182 199 134 175 91 4198%*  AB>C,D,E
bullying

Cyberbullying  3.10 1.63 419 216 3.07 2.01 349 1.69 1.81 97 36.96F** B>A,C,D,E
A,C,D>E

#4p < 001,
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A significant role effect was confirmed in relational bullying, I(1,49)=41.98, ’7p2:'22’ »<.001
(Table 2). Post-hoc comparisons showed that the bully (M=3.74) and the victim (M=3.69) received
a greater number of visit counts with large effect sizes compared with all the other roles (pro-bully:
M=2.35, p<.001 for both the comparisons, Cohen's 4=1.01 and .98; defender: M=1.99, p<.001 for
both the comparisons, Cohen's /= 1.10 and 1.23; bystander: M=1.75, p<.001 for both the comparisons,
Cohen's 4=1.15 and 1.11).

In relation to cyberbullying, ANOVA confirmed a significant role effect, F(1,49)=36.96, 5 PZI 27,
p<.001 (Table 2). Bonferroni post-hoc comparisons showed that the victim (M=4.19) presented the
greatest number of visit counts with large effect sizes compared with the other roles (defender: M= 3.49,
»<.001, Cohen's d=.64; bully: M=3.10, p<.001, Cohen's 4=.81; pro-bully: M=3.07, p<.001, Cohen's
d=.75; bystander: M =1.81, p<.001, Cohen's 4= 1.40). The defender, the bully and the pro-bully showed
higher visit counts compated with the bystander (»<.001 for all the comparisons, Cohen's 7=1.23, .90
and .82).

Total fixation durations

The third attentional index was the total fixation durations for each AOI (Table 3). In the physical bully-
ing scenario, a significant role effect was found, I(1,49) = 39.09, I’]PZ =.44, p<.001 (Table 3). Bonferroni
showed that the victim (M=1.97) presented a longer time of fixations with medium effect size com-
pared with the bully (M=1.56, p=.003, Cohen's 4=.56). The victim and the bully presented a longer
total fixation durations compared with all the other roles (defender: M=1.21, p<.001 and p=.011,
Cohen's d=1.02 and .49; bystander: M=.99, p<.001 for both the compatisons, Cohen's 4=.90 and
.68; pro-bully: M=.66, p<.001 for both the comparisons, Cohen's 4=1.24 and 1.20). Bystanders and
defenders were fixed for longer periods of time than pro-bullies (p=.005 and p<.001, Cohen's 4=.53
and .84).

With regard to verbal bullying, a significant role effect was confirmed, F(1,49)=16.51, ’7;:2: .25,
p<.001 (Table 3). Bonferroni post-hoc analysis revealed that the victim (M=1.44) and the bully
(M=1.24) showed the longest time of fixations compared with the defender (M=.78, p<.001 and p=.
004, Cohen's 4=.80 and .53) and the pro-bully (M=.67, p<.001 for both the comparisons, Cohen's
d=.89 and .59). In addition, the victim was watched for a significantly longer period of time compared
with the bystander (M=.94, p<.001, Cohen's 4= .68). Finally, the bystander received a longer fixation
compared with the pro-bully (p=.048, Cohen's 4= .42).

TABLE 3 Means, standard deviations and one-way analyses of variance in total fixation duration among roles in
different forms of bullying and cyberbullying.

Pro-bully Defender Bystander
Bully (A) Victim (B)  (C) (D) (E)
Bonferroni
M SD M SD M SD M SD M SD F (1,49) post-hoc

Physical bullying  1.56 95 197 122 .66 73 121 .88 99 .86  39.09%% B>A
AB>CD,E
D,E>C

Verbal bullying ~ 1.24 98 144 100 .67 .66 78 55 94 .61 16.51%%%  A,B>C,D
B>E
E>C

Relational 1.54 110 152 1.01 82 72 75 .62 103 .60 23.00%*  AB>C,D,E
bullying E>D

Cyberbullying 1.78 1.08 197 118 114 86 137 .80 93 .64 27.69**  AB>C,D,E
D>E

wkp < 001,
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The relational bullying showed a significant role effect, I(1,49)=23.00, 77; =.32, p<.001
(Table 3). Again the victim (M=1.52) and the bully (M=1.54) presented the longest total fixa-
tion with a significant difference and large effect sizes compared with the bystander (M=1.03,
»<.001 and p=.008, Cohen's 4= .55 and .51), the pro-bully (M =.82, p<.001 for both the compari-
sons, Cohen's =.92 and .95) and the defender (M =.75, p<.001 for both the comparisons, Cohen's
d=1.04 and .93) and the bystander presented longer fixations compared with the defender (p=.02,
Cohen's 4= .47).

Cyberbullying also confirmed a significant role effect, F(1,49) =27.69, 77}72: .36, p<.001 (Table 3).
Bonferroni post-hoc showed that the victim (M=1.97) and the bully (M=1.78) attracted the longest
duration of time with large and medium effect sizes compared with the other roles (defender: M=1.37,
$<.001 and p=.002, Cohen's 4=.89 and .406; pro-bully: M=1.14, p<.001 for both the comparisons,
Cohen's d=.94 and .75; bystander: M =.93, p<.001 for both the comparisons, Cohen's 7= 1.16 and 1.00).
The defender showed a longer time of fixations than the bystander (»<.001, Cohen's 4=.63).

Interview data

Opverall, the bully and the victim were the roles most frequently recognized and described at almost
100% for all the vignettes.

In physical bullying, Cochran's Q testindicated a significant difference among the roles, )(2(4) =173.54,
p<.001 (Table 4). Pairwise comparisons showed no significant difference between the bully and the
victim (p=1.00), while they were significantly more mentioned than the other roles (»<.001 for all the
comparisons). No significant difference was found between the defender and the pro-bully (p=1.00).
In addition, the defender and the pro-bully received more mentions than the bystander (»<.001 for
both comparisons).

Concerning verbal bullying, Cochran's Q test found a significant difference among the roles,
2 (4)=218.20, p<.001 (Table 4). Pairwise comparisons confirmed the lack of significant difference
between the bully and the victim (p=1.00), while the bully and the victim were more identified in
comparison with the other roles (»<.001 for all the comparisons). In addition, the pro-bully was sig-
nificantly mentioned more than the defender and the bystander (»<.001 for both comparisons), while
no difference was found between them (p=.34).

In relational bullying, Cochran's Q test showed a significant difference )(2(4):225.80, »<.001
(Table 4). Pairwise comparisons revealed no significant difference between the bully and the victim
(p=.69), while they were more identified compared with the other roles (» <.001 for all the comparisons).

TABLE 4 Numbers, Percentages and cochran's Q test among roles in different forms of bullying and cyberbullying.

Pro-bully Defender  Bystander

Bully (A) Victim (B)  (C) D) (E) Pairwise
multiple
N % N % N % N % N % 7@ comparisons
Physical 150 100% 150 100% 119 79% 106 73% 75 50%  173.54%*  AB>CD,E
bullying C,D>E
Vetbal bullying 150 100% 150 100% 105 70% 77  51% 70 47%  218.20%*  AB>CD,E
C>D,E
Relational 145 97% 148 99% 101 67% 82  55% 58 39%  225.80%**  AB>C,D,E
bullying C>D,E
D>E
Cyberbullying 136 91% 127 85% 110 73% 100 67% 69 46% 12954+ A B>CD,E
C,D>E

Note: Each student described three vignettes for each type of bullying and cyberbullying.
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Moreover, the pro-bully was more identified than the defender (»=.01) and the bystander (» <.001) and
the defender compared with the bystander (p <.001).

Also in cyberbullying, Cochran's Q test showed a significant difference )(2(4) =129.54, p<.001
(Table 4). Pairwise comparisons revealed no significant difference between the bully and the victim
(p=.170) and between the pro-bully and the defender (p=.122). The bully and the victim were more
identified compared with the other roles (» <.001 for all the comparisons; for the comparison between
the victim and the pro-bully, p=.009). Finally, the defender and the pro-bully were more identified
compared with the bystander (»<.001 for both comparisons).

DISCUSSION

In the present study, we investigated whether the eye-tracker could provide insights into students' per-
ceptions of roles in bullying and cyberbullying. We also analysed data from student interviews to un-
derstand salience in role recognition and verify the roles most correctly identified. Our results highlight
that bullying and cyberbullying phenomena are mainly perceived as dyadic among students, confirming
findings from previous studies (Bosacki et al., 2006; Guarini et al., 2019; Rigby, 2020; Thornberg &
Knutsen, 2011). Indeed, the victim and the bully represented the most observed and identified roles
compared with the other roles in the different bullying (physical, verbal, relational) and cyberbullying
scenarios. Overall, we surmise that the differences between the dyad and the other roles could be attrib-
uted to different attentional processes, namely bottom-up and top-down processes, as already described
in the introduction. Indeed, although the use of bottom-up and top-down processes has been studied
primarily on non-social stimuli, studies suggest that these processes can also drive attention in so-
cial interaction (Flechsenhar et al., 2018). Similar considerations emerged from the Social Information
Processing Model (Crick & Dodge, 1994) as it revealed that the first stages of processing social informa-
tion involve encoding and interpreting the important primary cues to decide what is the most appropri-
ate behaviour in response to those social cues. Therefore, it appears reasonable that the bully and the
victim can attract a bottom-up type of attention, helping students to immediately understand what is
happening. In other words, to interpret what is happening, it is more salient to look at those who com-
mit or suffer the aggressive action than those who do not participate directly. By contrast, the attention
to the other roles suggested top-down process in which participants tried to interpret the other roles
based on their motivation, a-priori knowledge and experiences.

Regarding physical bullying, the victim and the bully were the most observed and correctly named
roles across all the metrics, confirming a bottom-up process. Concerning eye movements, within the
dyad, results showed that the victim received more fixations with a longer duration than the bully,
meaning that students explored the victim longer and with more attention than the bully, probably
because he/she received direct and physical aggression. The interviews did not show any differences
between victims and bullies, as both roles were identified by all students. Outside the roles of victim
and bully, eye movements revealed that the defender and the bystander were watched significantly more
than the pro-bully across all measures. This difference could be explained by the different role func-
tions. Indeed, the defenders can disrupt the aggression, increasing the attention a student pays to this
role and for a longer period than pro-bullies who reinforce already established behaviours. Concerning
the bystander, previous research has shown that this role does not often receive fair representation as
playing an important role in bullying or cyberbullying. Khanolainen and Semenova (2020) and Warwick
and Purdy (2019) found that the bystander was never considered important by students. In our study, we
surmised that the greater attention paid to the bystander compared with the pro-bully might be due to
the effort of the observer in combining their a priori knowledge about these dynamics with the contex-
tual information of the drawings to understand the bystandet's intention and function in the scenes. In
other words, we think that students recognized that the bystander was part of the scene; however, their
function was not immediately as clear as the other roles. Therefore, the greater focus suggests an effort
to determine the nature of the bystander role. A different trend emerged from the interviews as students
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were more likely to mention the pro-bully and the defender than the bystander, probably because their
function within these dynamics is ‘active’ and they commented or completed an action during the ag-
gression. In contrast, a bystander is simply an observer with a neutral expression and for this reason, a
large majority of students did not mention this, even if they took the time to investigate it. Consequently,
the students were attentive to the bystander implicitly, but this role did not seem to be as crucial when
the vignette had to be described verbally.

Regarding verbal bullying, our results showed that the bully and the victim received a greater number
of fixation and visit counts compared with all the other roles. Likewise, results from interviews showed
a 100% recognition rate for both victims and bullies. Concerning the other roles, eye-movements sug-
gested that the fixation durations for the victim and bully were longer than those for the defender and
pro-bully, but only the victim was fixed longer than the bystander. This finding aligns with the study
by Bosacki et al. (20006), where they asked students of different ages (8—12years) to draw some bullying
scenes freely. They found that most of the 11-12-year-old students who depicted verbal bullying just
drew the ‘bully-victim’ dyad. We also found that the bystander presented a greater number of visit counts
than the defender, indicating that students returned more often to the role of the bystander. Moreover,
the bystander received a greater number of fixation counts and a longer fixation compared with the pro-
bully, confirming greater attention towards the bystander. As we have suggested, the increased focus on
the bystander testifies to a top-down mechanism in which students need to explore more of the bystand-
et's role to understand their function in the scenario. Indeed, as other research has suggested, the way in
which bystanders respond when witnessing bullying influences the extent to which bullying behaviour
takes place (Gini et al., 2008). The bystander can decide to ignore the situation, remain passive and, thus,
reinforce the victimization, or they can choose to join the defender, and, therefore, stop the aggression
(Salmivalli, 1999). Noteworthy is that in this type of bullying, both the defender and bystander's iden-
tification were comparable, whereas the pro-bully's recognition rate was considerably higher. The lack
of description for the bystander could be explained, as already stated, by the fact that the bystander has
no clearly identified function and it was not active in the vignette. Concerning the defender, interviews
confirmed results obtained from the eye-tracker with an underrepresentation of this role for verbal
bullying. Indeed, as suggested by Bauman et al. (2020), the choice to intervene to stop school bullying
was less likely in verbal and social bullying compared with physical bullying. It was hypothesized that
because these types of bullying are so prevalent and normalized, peers lack the motivation to intervene,
thereby decreasing the importance of the defender. This may have been reflected not only in the less
attention given to it but also in the lack of its description during interviews.

Concerning relational bullying, we found that the victim and the bully showed higher scores for
all three attentional indices compared with other roles, in line with the previous types of bullying and
confirming their predominance in the scenes as well as the bottom-up process. These findings were
also confirmed by the analysis of the interviews, which showed a high percentage of recognition rang-
ing from 97% to 99%. Regarding the other roles involved, eye movements revealed only a difference
in the total fixation duration between the bystander and the defender. The bystander, once again, was
observed longer. Similar to physical and verbal bullying, we believe that the increased focus on the
bystander represented the effort of the individual to interpret the role. Considering the findings from
the interviews, we found that the pro-bully was mentioned more often than the defender and bystander
while the defender was mentioned more than the bystander. As already proposed for verbal bullying,
the capacity of students to recognize the important role of the defender in the social situation could be
minimized compared with the pro-bully as these types of situations could not be perceived as circum-
stances that require help. The role of the bystander does not appear important enough to be mentioned
as it has already happened for the other types of bullying.

Regarding cyberbullying, we found that the bully and the victim were more observed than the others
in the fixation counts and total duration fixation. Concerning the interviews, in spite of being the most
mentioned roles, the recognition rates were slightly below compared with the other types of bullying,
ranging from 85% to 91%. It is possible that students showed a lower identification rate for the vic-
tim and the bully as the aggressive action was mediated by the use of technologies (e.g. a smartphone)
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without visual contact between the bully and the victim. Concerning visit counts, the victim received a
greater number of visits than the bully and the other roles, suggesting students felt the need to enter the
victim's area of interest more often, probably to observe the victim's relationship with the other roles.
In addition, the defender received greater fixation counts and visit counts compared with the bystander.
Looking at the students' descriptions, the defender and the pro-bully appeared to be recognized more
often than the bystander, which does not seem to play an important role requiring a mention.

In conclusion, our results confirmed that bullying and cyberbullying are considered mainly dyadic
phenomena, given the great importance of the bully and the victim, as shown by both implicit and
explicit measures. Various factors may contribute to students' focus on the bully and the victim, includ-
ing narrations of films and fairy tales with often are based on a protagonist and antagonist (Gupta &
Yilmaz, 2018); this may lead young students to pay more attention to the two main characters in a scene.

Regarding the other roles, we found a discrepancy between explicit and implicit measures. Indeed,
while the pro-bully, overall, seems to receive less attention, it is one of the most mentioned roles
following the bully and the victim. The pro-bully may be given less attention than other characters
because its function is easier to understand since it reinforces a behaviour. However, for its role in
reinforcing behaviour, it is more likely to be mentioned as part of the scenes. The defender captured
more attention in physical bullying and cyberbullying, while it seems less important in verbal bul-
lying. The analysis of the interview confirmed this trend also at an explicit level; as already stated,
it is possible that these types of bullying are so prevalent that students do not pay attention to the
defender and do not mention it since they do not think that the intervention is necessary. Finally, the
bystander is perhaps the role with the greatest discrepancy between implicit and explicit measure-
ments. Overall, a greater focus on the bystander in physical, verbal and relational bullying was found
and attributed to a greater effort of interpretation required, while the analysis of the interviews re-
vealed that the bystander received the least mentions, probably because it was not considered as an
important part of the vignette.

Limitations and further research

Although this study is an important step in understanding the attention paid to different roles in bul-
lying and cyberbullying, it is not without shortcomings. All the students were aged 10 to 11years old.
While physical, relational and verbal bullying are phenomena already present during the primary school
years (Pouwels et al., 2018), cyberbullying is more typical among older students (DeSmet et al., 2018). It
would be worthwhile to understand how cyberbullying is observed by older students who, potentially,
could be more involved in these dynamics and whether they would have similar responses. In addition,
even though cyberbullying has received much attention over the past decade, there is still a lack of
consensus on exactly how cyberbullying should be conceptualized (Scheithauer et al., 2021). Compared
with face-to-face bullying, cyberbullying can happen both in the online environment, for example,
using social networks (Kowalski et al., 2019) and in the physical environment (e.g. filming a physical
attack on a victim with the aim of distributing it via the internet) (Kowalski et al., 2008; Kowalski &
Limber, 2013). In our study, we considered cyberbullying in the physical environment, and we acknowl-
edge that the behaviour of the cyberbullying roles could change in an online environment (Scheithauer
et al., 2021).

The second limitation concerns the proposed stimuli to the students, which pose three elements of
attention. The first element of attention is the use of drawings instead of real video scenes with human
actors. Indeed, using human actors in pictures or movies can increase ecological validity compared
with using cartoon characters (Riby & Hancock, 2009). However, we chose drawings as the stimuli to
remove some of the socially demanding factors associated with human interactions while representing
real and possible scenarios among people (Riby & Hancock, 2009). Moreover, as discussed above, it is
necessary to be cautious in the interpretation of data, keeping in mind that our study was exploratory,
and the generalizability of our findings is limited by the unique methodology used (Vraga et al., 2016).
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Indeed, despite using interviews to understand better the perceived salience and importance given to
different roles, we cannot exclude that other types of variables and factors may intervene. The second
element is the use of a single character for each role. We chose not to include so many characters in the
same vignettes; however, this point could be particularly critical, especially for bystanders, as in real
life, more students acted together in the same role. The last point regarding the stimuli was the position
within the vignettes of each charactet's role. Even if we tried placing characters in different portions
of the scene among vignettes, a complete balance was not possible. Further studies could confirm our
preliminary results using new stimuli such as video, including groups for each role, and balancing the
position of each character's role.

Third, it is important to understand whether particular levels of victimization and/or bullying might
influence how students observe these scenes. Although the use of drawings instead of real images
allowed us to avoid the drawbacks (e.g. the emotional appeal of images), we cannot rule out that par-
ticularly severe experiences of victimization affected the patterns of observation. Furthermore, using
self-report questionnaires to evaluate the intensity of bullying and cyberbullying and the role each stu-
dent plays in these dynamics would be extremely valuable, as this would allow us to understand whether
different roles correlate with different types of observations.

CONCLUSIONS AND IMPLICATIONS FOR INTERVENTIONS

To the best of our knowledge, this is the first study to investigate the role perceptions in bullying
and cyberbullying using explicit and implicit measures. The results of the study underscore the im-
portance of exploring the two phenomena by expanding and integrating the use of new methodolo-
gies, such as the eye-tracker. In this way, it is possible to increase our knowledge of the phenomena
and address more effective interventions. Indeed, we believe understanding how attention is paid
when observing the behaviour of others is important for the subsequent processing of information
and the way we intervene. In this regard, the overall inattention to other roles present in the scene
may partly be responsible for the failure to intervene to stop the aggression, especially in verbal and
relational bullying where the defender seems less important. Furthermore, it is essential to consider
the roles that are not mentioned during interviews, such as bystanders. Overall, these findings
indicate that further research on group dynamics is necessary to promote social and non-dyadic
views in interpreting phenomena and increase social responsibility. In their meta-analysis, Gaffney
et al. (2019) found that peer involvement components (e.g. group discussions or role-playing activi-
ties and encouraging bystanders to intervene) were associated with greater overall effectiveness of
the interventions. Based on our findings, as part of any intervention, peers may also benefit from
training in their capacity to detect significant and threatening cues in bullying and cyberbullying
episodes. In this regard, combining all the strategies and activities already used with training based
on eye-tracking could be interesting, perhaps showing them how their attention works during these
episodes.

Finally, it could be worthwhile to use the eye-tracker as a tool to assess the efficacy of the intet-
ventions. For example, to evaluate whether the students' attentional pattern might have changed
after receiving an intervention to prevent bullying and cyberbullying, with particular attention to
the role of the defender and the bystander, and whether this might instead have remained unchanged
in the control group. Greater attention given to the defender and the bystander might testify to
a greater awareness of the importance of these roles and a first step to promoting responsibility
among students.
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