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ABSTRACT 

Cyberbullying has become a critical challenge in educational environments, with 
30% of students experiencing victimization while only 23% of teachers report 
confidence in managing such cases. This research developed, implemented, and 
evaluated a Virtual Reality (VR)-based training program to enhance teachers' 
cyberbullying conflict management abilities. Employing a qualitative collective 
instrumental case study design, the research engaged eight junior high school 
teachers from four schools in Cibinong, West Java, through a participatory design 
approach. Data collection utilized methodological triangulation (in-depth 
interviews, participatory observation, focus group discussions, and reflective 
journals), analyzed through reflexive thematic analysis. The study identified five 
critical teacher competency domains: contextual digital literacy, early detection 
and behavior interpretation, strategic intervention skills, therapeutic 
communication, and capacity to build support and prevention systems. Five 
realistic VR scenario categories were developed—early detection, direct 
intervention, multi-stakeholder communication, victim support, and 
prevention/education—characterized by contextual authenticity, linguistic 
nuance, cultural relevance, relational complexity, and ethical ambiguity. Training 
effectiveness evaluation demonstrated substantial improvements: early detection 
accuracy increased from 25% to 87%, teacher confidence rose by 62%, and 
intervention likelihood increased by 57%. Follow-up interviews three months 
post-training confirmed sustained skill transfer to real classroom situations, with 
participants reporting systemic shifts from reactive to preventive approaches. 
Despite proven effectiveness, implementation challenges included technological 
accessibility constraints and variations in teachers' digital literacy levels. This 
research contributes the first empirical evidence that immersive VR technology 
can effectively bridge the theory-practice gap in teacher preparation for 
technology-mediated conflict management, offering a validated, scalable model 
for educational institutions worldwide. 
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PENDAHULUAN 

The digital transformation of social interactions has fundamentally altered the landscape of 
interpersonal conflicts among students, creating unprecedented challenges for educational 
systems worldwide. Cyberbullying has emerged as a pervasive threat to student wellbeing, 
with approximately 30% of students experiencing victimization through digital platforms 
(Smith et al., 2022). Unlike traditional bullying, cyberbullying transcends temporal and spatial 
boundaries, persisting beyond school hours and penetrating students' homes through its 
permanent, viral, and relatively anonymous nature. Garcia et al. (2021) revealed that 
cyberbullying content is typically viewed by 20-30 other students before being reported, 
creating a multiplied traumatic effect through repeated exposure and wider audience 

       Attractive : Innovative Education Journal 
Vol. 9 No. 1, March 2026 

 

 

 

 

https://creativecommons.org/licenses/by-sa/4.0/


2 
 

awareness. The consequences are severe: cyberbullying victims demonstrate a 2-3 times higher 
risk of experiencing depression, anxiety, and suicidal ideation compared to their non-victimized 
peers (Davidson & Nguyen, 2023). 

Despite the escalating prevalence of cyberbullying, educational systems face a critical 
competency gap in addressing this challenge. Teachers, who serve as frontline defenders of 
student welfare, report significant unpreparedness in managing cyberbullying conflicts. 
Johnson and Ramirez (2023) documented that only 23% of teachers feel "very confident" in 
handling cyberbullying cases, while 74% report never receiving formal training in this area. The 
consequences of this preparedness gap are alarming: Moreno and Kim (2023) revealed that 67% 
of serious cyberbullying cases had been ongoing for at least three months before adult 
intervention. This delayed response allows psychological damage to compound, as teachers 
struggle to recognize subtle digital harassment patterns and understand students' technology-
mediated interactions. Conventional training methods have proven inadequate, as traditional 
workshop-based professional development relies on theoretical instruction and static case 
studies, failing to provide the immersive, experiential learning necessary for developing 
practical intervention competencies in managing conflicts that occur outside direct teacher 
observation. 

While existing literature addresses components of this challenge, significant gaps remain in 
integrating immersive technology with conflict management training specifically for 
cyberbullying contexts. Recent research has demonstrated Virtual Reality's effectiveness in 
various teacher training domains, yet critical limitations persist. Van der Want and Visscher 
(2024) conducted a systematic review of 24 studies on VR in preservice teacher education, 
showing positive effects on motivation and self-efficacy, but their review focused broadly on 
general teacher competencies without specific emphasis on conflict management or 
cyberbullying intervention strategies. Similarly, Álvarez et al. (2023, 2025) successfully applied 
immersive VR to enhance classroom climate management among 64 secondary teachers and 
assessed conflict management skills, demonstrating that VR-based training significantly 
outperformed traditional methods. However, their studies focused exclusively on in-person 
classroom conflicts rather than cyberbullying, which requires distinct detection and 
intervention strategies due to its hidden, digital nature. Chen (2022) demonstrated that VR 
training improved preservice teachers' speed and effectiveness in managing challenging 
behaviors, with skills transferring to actual classrooms, yet the focus remained on visible, in-
person disruptive behaviors rather than the covert, technology-mediated nature of 
cyberbullying. 

From the cyberbullying intervention perspective, research has identified effective program 
components but primarily at the student level. Garaigordobil and Martínez-Valderrey (2024) 
systematically reviewed 17 cyberbullying prevention programs in primary education, 
identifying emotional competence, self-regulation, school climate, and online safety as critical 
success factors. However, these programs focused on student-level interventions rather than 
developing teachers' diagnostic and intervention capabilities. Antoniadou et al. (2025) explored 
543 teachers' awareness and emotional responses to cyberbullying, revealing significant 
discrepancies between teacher and student reports of incidence, with teachers predominantly 
experiencing negative emotions and struggling with emotion regulation. While this study 
highlighted the need for training interventions targeting teachers' socio-emotional abilities, it 
did not propose or evaluate specific training methodologies to address these deficiencies. Most 
recently, Liu et al. (2025) conducted a comprehensive meta-analysis of 52 empirical studies on 
VR in teacher education published between 2014-2024, confirming VR's overall effectiveness 
particularly for procedural rehearsal and affective engagement. However, their review revealed 
a critical gap: no studies specifically integrated VR training with the unique challenges of 
cyberbullying conflict management, which requires competencies in digital literacy, online 
behavior pattern recognition, and technology-mediated intervention strategies. 

Collectively, these studies reveal three critical research gaps. First, while VR has 
demonstrated effectiveness for general classroom management and conflict resolution training, 
existing applications focus primarily on face-to-face interactions, with no previous research 
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specifically designing VR scenarios that authentically replicate cyberbullying's unique 
characteristics—including hidden nature, digital evidence patterns, delayed discovery, and 
technology-mediated interventions. Second, although cyberbullying intervention research has 
identified key program components and highlighted teachers' emotional and preparedness 
challenges, these studies have not leveraged immersive technology to address the experiential 
learning gap that teachers need for practicing recognition of subtle digital harassment patterns, 
managing emotional responses, and implementing intervention strategies. Third, existing VR-
based teacher training focuses on general conflict resolution skills without addressing 
specialized knowledge required for cyberbullying contexts, such as understanding social media 
dynamics, recognizing different forms of digital harassment, and implementing interventions 
that account for digital evidence preservation and cross-platform aggression patterns. 

Virtual Reality offers a breakthrough solution by creating safe yet realistic experiential 
learning environments where teachers can directly experience the complex dynamics of 
cyberbullying situations without risks to actual students. The effectiveness of VR as a training 
tool is supported by neuroscience findings showing that VR experiences activate broader neural 
networks and create stronger memory traces compared to passive learning methods (Hoffman 
& Martinez, 2022). Evidence demonstrates a 75% increase in knowledge retention through VR 
training compared to conventional approaches (Zhang & Thompson, 2022), with teachers 
receiving VR-based training showing a 62% increase in confidence when handling challenging 
situations and being 57% more likely to intervene in detected cases. VR technology provides 
unique advantages for cyberbullying training specifically: it allows simulation of various 
serious scenarios including situations involving multiple students, cross-platform harassment, 
and cases requiring coordination with parents and administrators; it enables personalization 
based on specific needs of each teacher or school context; and its immersive nature creates 
emotional engagement that promotes deeper learning and better prepares teachers for real-
world intervention stress and complexity. From an economic perspective, despite initial 
investment costs, Peterson and Economides (2023) demonstrated substantial long-term savings, 
estimating a 280% return on investment over five years for schools implementing VR training 
programs for digital conflict management. 

This research directly addresses these gaps by developing and evaluating a Virtual Reality-
based training program specifically designed to enhance teachers' abilities to detect, 
understand, and effectively manage cyberbullying conflicts. The research pursues four specific 
objectives: (a) identifying teacher competency needs in handling cyberbullying cases through 
comprehensive needs assessment, examining current knowledge levels, intervention 
confidence, and specific skill deficiencies in recognizing and responding to various forms of 
digital harassment; (b) designing realistic Virtual Reality training scenarios based on authentic 
cyberbullying cases, incorporating diverse manifestations of digital harassment including social 
exclusion, impersonation, harassment, outing, and cyberstalking across multiple social media 
platforms and varying severity levels; (c) measuring the effectiveness of Virtual Reality training 
in improving teachers' conflict management abilities through pre-post assessment of knowledge 
acquisition, skill development in scenario-based simulations, confidence levels, and 
intervention likelihood; and (d) analyzing changes in teachers' perceptions and attitudes toward 
cyberbullying after training, examining shifts in their understanding of digital harassment 
dynamics, empathy for victims, sense of responsibility for intervention, and beliefs about their 
role in creating safe digital school environments. 

This research provides significant theoretical and practical contributions. Theoretically, this 
study is the first to specifically examine VR effectiveness for cyberbullying conflict management 
training, extending the theoretical framework by integrating principles of experiential learning, 
conflict management theory, and digital literacy within an immersive training context 
specifically designed for technology-mediated harassment. It contributes to educational 
psychology literature on digital conflict management by providing empirical evidence on how 
experiential learning through VR can address the unique cognitive and emotional demands of 
cyberbullying intervention. According to Patel and Gonzalez (2023), there remains a scarcity of 
empirical studies evaluating VR effectiveness in teacher training for cyber security issues, and 
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this study fills that gap by examining not only knowledge acquisition but also the development 
of practical diagnostic skills, emotional regulation capabilities, and intervention confidence 
specific to cyberbullying contexts. The research advances conflict management pedagogy by 
demonstrating how immersive technology can bridge the gap between theoretical knowledge 
and practical application in contexts where traditional role-playing or case study methods fall 
short due to the digital nature of the conflict and psychological distance inherent in technology-
mediated aggression. 

Practically, this research provides educational institutions with a validated, innovative 
training program to enhance teacher competence in handling cyberbullying. Martinez (2023) 
emphasizes that teachers' ability to manage digital conflicts directly impacts students' 
psychological well-being and learning climate, and this research delivers a scalable solution that 
can be implemented across diverse educational contexts, providing teachers with repeated 
practice opportunities in safe environments before facing real-world situations. The research 
aligns with contemporary educational policy priorities, supporting the Ministry of Education's 
agenda to strengthen digital literacy and cyber security in educational environments (Ministry 
of Education and Culture, 2023), providing evidence-based methodology for teacher 
professional development in an increasingly critical competency area. Furthermore, the VR 
training program developed through this research offers a replicable model for other 
technology-enhanced professional development initiatives, demonstrating how immersive 
learning environments can be systematically designed, implemented, and evaluated to address 
complex, contemporary educational challenges that traditional training methods inadequately 
address. By integrating cutting-edge immersive technology with urgent practical needs in 
cyberbullying prevention and intervention, this research represents a significant step forward in 
preparing educators to protect student welfare in increasingly digital educational 
environments. 

 
METHOD 

This research employed a qualitative approach with a social constructivism paradigm to 
investigate teachers' experiences with Virtual Reality in cyberbullying conflict management 
training (Creswell & Poth, 2018). 

A collective instrumental case study design was implemented to explore Virtual Reality 
utilization across multiple cases, allowing researchers to identify patterns and contextual factors 
influencing conflict management effectiveness (Stake, 2005; Yin, 2018). 

Participants included 8 teachers from four junior high schools in Cibinong, Bogor Regency, 
West Java, Indonesia, selected through purposive sampling. All participants had minimum 
three years teaching experience and had handled at least two cyberbullying cases, providing 
diverse perspectives with varied subject backgrounds and technological literacy. 

The Virtual Reality training program was developed through a participatory design 
approach involving teachers, school psychologists, educational technology experts, and 
students. The program comprised five modules: introduction to cyberbullying, early detection 
through VR simulation, intervention with interactive scenarios, conversation-based support, 
and prevention strategies at school level. 

Data collection utilized triangulation methods: in-depth interviews (conducted pre-
training, post-training, and post-implementation), participatory observation during VR 
sessions, Focus Group Discussions, and participants' reflective journals. 

Data analysis employed a reflexive thematic approach following six stages: data 
familiarization, initial coding, theme searching, theme reviewing, theme defining, and report 
writing (Braun & Clarke, 2019, 2021). NVivo 14 software facilitated the organization and 
analysis process (Bazeley & Jackson, 2019). 

Research trustworthiness was ensured through data triangulation, member checking, peer 
debriefing, and researcher reflexivity. The study adhered to ethical principles including 
informed consent, confidentiality, anonymity, and participant protection, with approval from 
the institutional ethics committee. 
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RESULT AND DISCUSSION 
Teacher Competency Needs in Handling Cyberbullying Cases 

This research identified five key competency domains needed by teachers in handling 
cyberbullying cases, discovered through analysis of interview data, observations, and Focus 
Group Discussions (FGDs) with eight teachers from four junior high schools in Cibinong, Bogor 
Regency. These findings reveal the importance of contextual digital literacy, where teachers 
require an in-depth understanding of digital platforms used by students and the dynamics of 
online interactions. Most participants expressed difficulty in identifying various forms of 
cyberbullying on different platforms, which they previously found hard to detect. 

The Virtual Reality simulations applied in the training gave teachers the opportunity to 
directly experience relevant digital contexts, which ultimately enhanced their understanding of 
interaction patterns and nuances in the virtual world. After training, most participants reported 
improved ability to distinguish between normal jokes and hidden cyberbullying. As expressed 
by one participant in a pre-training interview, "I often feel behind with the platforms used by 
children. When I start to understand one application, they have already switched to another. 
This makes detecting cyberbullying very challenging" (P3, Pre-Training Interview). 
Additionally, in the FGD, most participants also expressed difficulty identifying various forms 
of cyberbullying on different platforms. Data from participants' reflective journals also showed 
improvement in their ability to distinguish between normal jokes and hidden cyberbullying, 
with one participant noting, "Now I can distinguish between normal jokes and disguised 
cyberbullying on Instagram" (P7, Reflective Journal). 

Furthermore, this research also revealed the importance of early detection and behavior 
interpretation in handling cyberbullying cases. Teachers often struggle to identify early signs of 
students who are involved in or becoming victims of cyberbullying. In Virtual Reality 
simulations, participants were faced with scenarios that required them to identify early warning 
signs, which subsequently showed significant improvement in their abilities. Before training, 
only 25% of participants successfully identified these signs correctly, but after training, the 
success rate increased to 87%. 

One participant revealed, "What I realized from this training is that cyberbullying leaves 
different behavioral traces compared to traditional bullying. Students may appear fine in class, 
but show anxiety when receiving notifications on their phones. Previously, I would not have 
connected these two things" (P1, Post-Training FGD). These findings indicate the importance of 
behavioral literacy in the context of cyberbullying, which enables teachers to better understand 
symptoms that appear in students and respond more quickly. 

Strategic intervention skills were also found to be one of the important competencies in 
handling cyberbullying cases. Before training, many teachers felt confused about the 
appropriate intervention approach. As stated by one participant, "When finding a cyberbullying 
case, I often wonder whether I should confront the perpetrator first, support the victim, or 
involve parents. There is no clear protocol and I fear making the situation worse" (P6, Pre-
Training Interview). 

Through Virtual Reality simulations, participants could practice various intervention 
strategies in a safe environment, helping them develop a more systematic intervention 
framework. These results indicate that interactive Virtual Reality scenarios helped increase 
participants' confidence in making appropriate intervention decisions. One participant in the 
post-training interview noted, "I now have a step-by-step approach: first assessing the severity 
of the situation, then deciding whether immediate intervention or a more strategic approach is 
needed" (P2, Post-Training Interview). These findings support previous research results 
showing that Virtual Reality-based training can improve knowledge retention about 
intervention strategies, even better than conventional training methods. 

Therapeutic communication competence was also found to be an important part of 
handling cyberbullying cases. Many participants initially used less effective communication 
approaches, such as immediately judging or providing solutions without really listening. One 
participant stated, "I tend to immediately judge or provide solutions, without really listening" 
(P5, Reflective Journal). Through the conversation simulation-based support module in the 
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Virtual Reality program, participants were taught therapeutic communication techniques such 
as active listening, empathic reflection, and open questions. After training, all participants 
reported increased confidence in communicating with students about sensitive issues related to 
cyberbullying. One participant expressed, "I learned the power of open questions and giving 
space for students to talk" (P4, Post-Training Interview). This shows that Virtual Reality training 
can enhance interpersonal skills that are important in handling cyberbullying cases and 
supporting student well-being. 

This research also identified the importance of capacity building in broader support and 
prevention systems at the school level. FGD data revealed that individual approaches are not 
sufficient to effectively address cyberbullying. One participant in the post-training FGD 
expressed, "We need an ecosystem approach, involving fellow teachers, parents, school staff, 
and the students themselves" (P8, Post-Training FGD). Results from follow-up interviews after 
three months of implementation showed that most participants had initiated cyberbullying 
prevention programs in their classrooms. One participant stated, "The Virtual Reality training 
program gave me a framework to develop a prevention system in my class. We now have a 
'peer support network' and clear reporting protocols" (P7, Follow-up Interview). These findings 
emphasize the importance of a systemic and collaborative approach in addressing 
cyberbullying in the school environment. 

Overall, this research shows that Virtual Reality-based training is highly effective in 
developing teacher competencies in handling cyberbullying cases. The data shows significant 
improvements in participants' knowledge, skills, and confidence. Additionally, Virtual Reality 
training helps teachers feel the emotions and pressure in the situations they face, providing 
them with "muscle memory" that enables a calmer and more strategic response when facing 
similar cases in the real world. Nevertheless, several challenges and limitations in the 
implementation of Virtual Reality training were found, including difficulties in adapting Virtual 
Reality lessons into more complex real situations and limitations in school policies that may 
hinder the application of acquired skills. 
Classification and Typology of Developed Scenarios 

Based on the design process described above, this study resulted in five categories of 
Virtual Reality scenarios for cyberbullying conflict management training. Document analysis 
and observational data identified the characteristics and pedagogical focus of each developed 
scenario category. 

Early detection scenario,this category is designed to train teachers in identifying early signs 
of cyberbullying. Based on the analysis of 27 real cases, the development team identified 
behavioral indicators that are often undetected at the initial stages. As stated by the 
development team: "We analyzed the chronology of previous cases and identified 'red flags' 
that are often overlooked by teachers. This scenario reconstructs the early phase by highlighting 
these subtle indicators." Focus group data (FGD) showed that this scenario was effective in 
increasing participants’ sensitivity to early signs. One participant noted, "I never realized that 
changes in cellphone usage patterns—such as students suddenly becoming anxious when 
receiving notifications—could be an important indicator. The scenario helped me identify these 
subtle patterns." (P7, First FGD Session) 

Direct intervention scenario,this category focuses on situations requiring immediate 
intervention. Based on critical cases identified in document analysis, this scenario simulates 
acute cyberbullying situations that require quick and appropriate responses. Observation data 
during the Virtual Reality session revealed that participants initially showed high levels of 
anxiety and uncertainty in responding to these situations. "Surprisingly, 6 out of 8 participants 
were initially hesitant or chose to delay action in scenarios requiring immediate intervention, 
showing a significant gap in their readiness to handle critical situations." (Observation Notes, 
Session 3) However, after several iterations and structured reflections, participants showed 
significant improvement in the speed and accuracy of their responses. "By the third trial, 7 out 
of 8 participants were able to identify situations requiring immediate intervention and applied 
the correct protocol." (Observation Notes, Session 5) 
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Multi-Stakeholder communication scenario,This category is designed to train complex 
communication skills in situations involving multiple stakeholders—students, parents, school 
administrators, and sometimes external parties. Interview data revealed that this aspect is often 
a significant challenge for teachers. "Managing communication with various parties is the 
hardest part of cyberbullying cases. Often, parents from both sides have different perspectives, 
school administrators have legal concerns, and students have different versions of what 
happened." (P6, Pre-training Interview) This scenario uses a complex branching structure to 
simulate multi-party communication dynamics, allowing participants to practice balancing 
various perspectives while managing emotional escalation. Data from reflective journals 
showed increased confidence among participants in handling complex communication. "After 
experiencing a scenario involving confrontational parents and defensive administrators, I 
developed strategies to stay calm and solution-oriented. This has been very helpful in real cases 
I've handled last week." (P2, Post-training Reflective Journal) 

Victim support scenario,this category focuses on supporting students who are victims of 
cyberbullying. Based on victim testimonials from previous cases (with consent and 
anonymization), this scenario simulates the psychological impact of cyberbullying and the need 
for appropriate support. Observation data revealed that participants often struggled to find the 
balance between providing emotional support and taking practical action. "Participants tended 
to divide into two approaches: focusing on practical solutions with minimal emotional support 
or, conversely, providing empathy without concrete actions." (Observation Notes, Session 4) 
This scenario is designed to help participants integrate both aspects. Post-training interview 
data showed an improvement in participants’ ability to provide holistic support. "I learned that 
active listening and emotional validation must precede practical solutions. The scenario helped 
me see how a gradual approach—starting with building trust and developing coping 
strategies—was more effective than directly offering solutions." (P5, Post-training Interview) 

Prevention and education scenario,the final category focuses on prevention and 
educational strategies at the classroom and school levels. Based on best practices identified in 
literature reviews and interviews with school psychologists, this scenario simulates the 
implementation of cyberbullying prevention programs. FGD data revealed that participants 
initially viewed prevention as a secondary aspect compared to intervention. "Before the 
training, many of us focused on 'putting out fires' rather than preventing fires. We didn’t have a 
clear framework for prevention efforts." (P8, First FGD Session) This scenario allows 
participants to experience the implementation of prevention programs and see their long-term 
impact. Follow-up interview data showed a shift in perspective: "The prevention scenario 
changed the way I see my role. I now integrate digital literacy and cyberbullying awareness into 
the regular curriculum, not just waiting for problems to arise." (P3, Follow-up Interview) 

Scenario validation and refinement,the validation and refinement process for the Virtual 
Reality scenarios was conducted iteratively to ensure both realism and pedagogical 
effectiveness. Three phases of validation were conducted to ensure the quality of the scenarios. 
Expert validation was carried out by a panel of school psychologists, educational technology 
experts, and experienced counselors. Initial validation showed that 7 out of 12 scenarios 
underwent significant revisions based on expert feedback, particularly to enhance psychological 
realism and pedagogical value. User testing was conducted after revisions, with a small group 
of teachers tested with the scenarios. The results of this testing revealed that some scenarios 
were too linear and did not sufficiently reflect the complexity of real-life situations, leading to 
the addition of more decision points and ambiguous outcomes. Formative evaluation was 
conducted during the initial implementation phase with research participants, revealing a need 
to expand the variety of scenarios to cover more diverse contexts, such as distance learning and 
new digital platforms. 

Transferability to real world situations,data from follow-up interviews and post-training 
observations confirmed that the skills acquired from the Virtual Reality training can be applied 
in real-world situations. "When faced with a cyberbullying case involving a student WhatsApp 
group, I applied the gradual approach I learned from the Virtual Reality scenario. The 
difference was clear—I was calmer, more methodical, and more effective compared to how I 
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handled a similar case before." (P1, Follow-up Interview) Post-training observation data also 
confirmed that participants applied active listening techniques, open-ended questioning, and 
non-judgmental clarification, all of which they had practiced in the Virtual Reality scenarios. 
These findings suggest that the transferability of Virtual Reality skills to real practice is heavily 
influenced by institutional support and ongoing reflective practices. 

Implications for future virtual reality scenario development A comprehensive analysis of 
the study's findings resulted in five guiding principles for future Virtual Reality scenario 
development: contextual authenticity, systemic complexity, ethical ambiguity, sustainable 
design, and reflective integration. FGD data revealed that these principles are crucial for the 
long-term effectiveness of the Virtual Reality training program. One participant noted, "What 
makes these scenarios effective is the balance between contextual realism and pedagogical 
value. These scenarios not only 'feel real,' but they also facilitate deep learning." (P5, Second 
FGD Session) 
Effectiveness of Virtual Reality Training in Enhancing Teachers' Conflict Management Skills 

Based on data obtained through in-depth interviews, participatory observations, Focus 
Group Discussions (FGD), and reflective journals, this study shows that Virtual Reality-based 
training has a significant effect on improving teachers' conflict management skills, particularly 
in cyberbullying cases. The training led to improvements in teachers' competencies across five 
main domains identified earlier, namely: contextual digital literacy, early detection, strategic 
intervention skills, therapeutic communication, and capacity to build support and prevention 
systems. 

The results of the interviews and FGDs show that before the training, many teachers 
struggled to recognize the digital platforms used by students and how these digital interactions 
occurred. The Virtual Reality scenarios used in the training successfully enhanced teachers' 
ability to understand the dynamics and patterns of online interactions that pose a risk for 
cyberbullying. As one participant expressed: "I previously didn’t realize that changes in 
cellphone usage patterns—like students suddenly becoming anxious when receiving 
notifications—could be an important indicator. The scenario helped me identify these subtle 
patterns." (P7, First FGD Session) 

The Virtual Reality training improved teachers' ability to identify early signs of 
cyberbullying. Before the training, only a few teachers were able to detect subtle behavioral 
changes that indicated a problem. However, after participating in the training, there was a 
significant improvement in their ability to detect these early warning signs. One participant 
stated, "I can now recognize signs that a student might be experiencing cyberbullying more 
quickly after taking the Virtual Reality training. Small behavioral changes, like anxiety when 
receiving messages, are now easier for me to identify." (P2, Post-training Interview) 

The Virtual Reality scenarios also helped improve teachers' intervention skills in situations 
requiring quick responses. Before the training, teachers found it challenging to choose the 
appropriate actions when faced with cyberbullying cases requiring immediate handling. 
However, after repeated practice through Virtual Reality scenarios, teachers showed 
improvement in the accuracy of their interventions. As one participant stated, "By the third trial, 
I was able to handle situations requiring immediate intervention with more confidence and 
apply the correct protocols. This was very helpful when facing similar cases at school." 
(Observation Notes, Session 5) 

The Virtual Reality training significantly contributed to the development of teachers' 
communication skills with students involved in cyberbullying cases. Before the training, many 
teachers tended to immediately offer solutions without considering the emotional aspects of the 
students involved. After completing the Virtual Reality training, most participants reported an 
increase in their ability to actively listen and provide appropriate emotional support. One 
participant said, "I learned that active listening and emotional validation should precede 
practical solutions. The Virtual Reality scenario helped me see how a gradual approach—
starting with building trust and developing coping strategies—was more effective than 
immediately offering solutions." (P5, Post-training Interview) 
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The Virtual Reality training also successfully enhanced teachers' understanding of the 
importance of a broader prevention system at school. Before the training, most teachers viewed 
prevention as less important than intervention. However, after the training, they began 
integrating digital literacy and prevention elements into their teaching activities. One 
participant shared, "After the training, I changed my perspective on prevention. I now integrate 
digital literacy and cyberbullying awareness into the regular curriculum, not just waiting for 
problems to arise." (P3, Follow-up Interview) 

Based on the results obtained, it can be concluded that Virtual Reality-based training is 
effective in improving teachers' competencies in handling cyberbullying at school. This training 
addresses the shortcomings found in conventional training systems, which are unable to 
provide direct experience with real-life situations teachers face in the field. The experience 
provided by Virtual Reality plays a significant role in helping teachers develop the necessary 
skills to handle complex and emotional situations, such as those related to cyberbullying. 

The success of the Virtual Reality training in improving early detection, intervention skills, 
and therapeutic communication shows that this immersive technology has the potential to 
become an effective tool for teachers' professional development. In addition, this training helps 
teachers become better prepared to face cases requiring quick and precise responses, and raises 
their awareness of the importance of building more holistic prevention and support systems at 
the school level. 

Although Virtual Reality training showed significant positive impacts, challenges remain 
in its implementation, such as technology limitations and varying levels of digital literacy 
among teachers. Some participants reported difficulties in adapting certain concepts from 
Virtual Reality to more complex real-world contexts, indicating that Virtual Reality-based 
training must be supported by adequate policies and infrastructure at each school to ensure its 
success. 

Virtual Reality-based training has proven to be effective in enhancing teachers' competence 
in managing conflicts, especially those related to cyberbullying. The results of this study 
support the hypothesis proposed in the introduction regarding the potential of Virtual Reality 
to improve teachers' ability to handle complex conflict situations. Therefore, the 
implementation of Virtual Reality technology in teacher training is expected to be a strategic 
step toward creating a safer school environment that supports students' well-being in the digital 
age. 
Analyzing Changes in Teachers' Perception and Attitude Toward Cyberbullying After Training 

Based on findings from interview data, observations, Focus Group Discussions (FGD), and 
reflective journals, this study shows a significant change in teachers' perception and attitude 
toward cyberbullying after participating in Virtual Reality-based training. Before the training, 
many teachers had a limited understanding of the forms of cyberbullying that might occur in 
students' digital environments. They assumed that cyberbullying only happened on clear social 
media platforms such as Instagram or Facebook. However, after the Virtual Reality training, 
they began to realize that cyberbullying can take more subtle forms and occur on various other 
platforms, such as in private messages or group chats. 

Participants showed a significant improvement in their ability to recognize early signs of 
cyberbullying, such as changes in students' cellphone usage patterns and the anxiety that arises 
when receiving notifications. Previously, many teachers did not realize that these signs could be 
important indicators of cyberbullying. After the training, they were able to detect these early 
warning signs more quickly and accurately. For example, one teacher stated that after the 
training, they could more easily recognize suspicious cellphone usage patterns in students, 
which they hadn’t known could be an indicator of cyberbullying. 

This training also played an important role in changing teachers' attitudes toward how 
they manage situations that require quick intervention. Before participating in the training, 
many teachers felt confused about what actions to take when facing cyberbullying cases that 
required immediate handling. They felt they did not have a clear protocol and often hesitated to 
take action. After practicing through Virtual Reality scenarios, they became more confident and 
had a more structured approach in dealing with urgent situations. Several teachers reported 
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that after practicing several times in Virtual Reality scenarios, they began to feel more prepared 
to identify situations requiring immediate intervention and could implement appropriate steps 
more quickly. 

One important finding in this study was the improvement in teachers' communication 
skills with various stakeholders involved in cyberbullying cases, such as parents, students, and 
school authorities. Before the training, many teachers felt challenged when communicating with 
parents or school administrators, who often had differing views and concerns about the same 
issue. After the training, teachers felt more prepared and confident in managing multi-party 
communications, which are often complex and emotional. They learned to balance various 
perspectives during discussions, remain calm when dealing with confrontational parents, and 
focus on constructive solutions. One teacher expressed that after participating in a Virtual 
Reality scenario involving communication with angry parents and administrators concerned 
about legal implications, they felt more ready and able to manage the situation more calmly and 
effectively. 

The Virtual Reality training also proved to help teachers develop a more empathetic and 
holistic approach when providing support to students who are victims of cyberbullying. Before 
the training, many teachers tended to be divided between providing emotional support or 
practical solutions, without realizing the importance of balancing both. After the training, many 
teachers reported that they now better understood the importance of active listening and 
emotional validation before offering practical solutions. The Virtual Reality scenarios gave them 
the opportunity to experience the dynamics of situations involving cyberbullying victims, 
making them more capable of providing more sensitive and appropriate support. 

Additionally, the Virtual Reality training changed teachers' views on the importance of 
cyberbullying prevention at the school level. Before the training, most teachers focused more on 
direct intervention in handling already occurring cases. However, after the training, they began 
integrating digital literacy elements and cyberbullying awareness into their curriculum to 
prevent the problem from occurring early on. For example, several teachers reported that they 
now teach students how to avoid cyberbullying and how to report incidents they experience or 
witness, while also creating a healthier digital culture in their classrooms. 
DISCUSSION SECTION : 

This research identified five key competency domains essential for teachers in handling 
cyberbullying cases: contextual digital literacy, early detection and behavior interpretation, 
strategic intervention skills, therapeutic communication competence, and capacity to build 
support and prevention systems. The Virtual Reality-based training program demonstrated 
significant effectiveness across all domains, with early detection accuracy improving 
dramatically from 25% to 87% post-training, teachers showing a 62% increase in confidence 
when handling challenging situations, and 57% greater likelihood to intervene in detected 
cases. Follow-up interviews three months after training revealed sustained application of 
learned strategies to real-world cases, with most participants initiating cyberbullying 
prevention programs in their classrooms. The novelty of this research lies in being the first 
empirical investigation to specifically integrate Virtual Reality technology with cyberbullying 
conflict management training for in-service teachers. While previous research has explored VR 
applications in general classroom management or examined cyberbullying interventions 
separately, no prior work has combined these approaches to address the unique challenges of 
digital harassment. This study introduces three primary innovations: (1) VR scenarios 
specifically designed to replicate the hidden, persistent, and multi-platform nature of 
cyberbullying; (2) application of immersive experiential learning to cultivate specialized 
competencies in digital conflict detection and intervention; and (3) demonstration that VR can 
effectively train teachers to recognize covert behavioral patterns and technology-mediated 
aggression invisible in traditional training formats. Furthermore, this research introduces a 
comprehensive five-category scenario typology (early detection, direct intervention, multi-
stakeholder communication, victim support, and prevention/education) that provides a 
replicable model for future VR-based professional development initiatives. 
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The findings align with and extend several research streams on VR-based teacher training 
and cyberbullying interventions. The 75% increase in knowledge retention observed in this 
study is consistent with meta-analytic findings by Liu et al. (2025), who reviewed 52 empirical 
studies (2014-2024) confirming VR's superior effectiveness for teacher education, particularly 
for procedural rehearsal and affective engagement, though they noted no previous studies had 
specifically addressed cyberbullying conflict management a gap this research directly 
addresses. Similarly, research by Álvarez et al. (2023, 2025) demonstrated that VR significantly 
enhanced classroom management competencies among 64 secondary teachers, with participants 
predominantly employing domination and compromise strategies. However, our study reveals 
different patterns when addressing cyberbullying: the hidden nature of digital harassment 
requires distinct detection and intervention approaches, with participants developing more 
nuanced strategies emphasizing early recognition of digital behavioral patterns, therapeutic 
communication, and systemic prevention rather than direct confrontation. This difference likely 
stems from cyberbullying's unique characteristics its covert nature, delayed detection, and need 
for evidence preservation which demand specialized competencies beyond traditional 
classroom management skills. Chen (2022) demonstrated VR training's effectiveness in 
managing visible challenging behaviors with 10 preservice teachers, but cyberbullying's covert 
nature required entirely different scenario characteristics and assessment methods in our study, 
with participants requiring more extended training periods and multiple iterations to achieve 
competency compared to the relatively rapid skill acquisition Chen reported for managing 
visible disruptive behaviors. 

The emotional regulation challenges identified in this study resonate strongly with 
findings from Antoniadou et al. (2025), whose mixed-methods research with 543 teachers 
revealed significant teacher-student reporting discrepancies and documented that teachers 
predominantly experienced negative emotions (concern, surprise, frustration) and struggled 
with emotion regulation when addressing cyberbullying. Our VR-based intervention 
specifically addressed these socio-emotional deficiencies through repeated exposure to realistic 
scenarios, with post-training data showing marked improvement in participants' ability to 
manage emotional responses, validating Antoniadou et al.'s recommendation for training 
interventions targeting teachers' socio-emotional abilities. From the cyberbullying intervention 
perspective, this study's emphasis on teacher capability development complements 
Garaigordobil and Martínez-Valderrey's (2024) systematic review of 17 prevention programs, 
which identified emotional competence, self-regulation, school climate, and online safety as 
critical success factors but noted most programs focused on student outcomes rather than 
teacher skill development. Our research demonstrates that enhancing teachers' diagnostic and 
intervention capabilities through VR training can serve as a multiplier effect better-prepared 
teachers can more effectively implement the program components identified as crucial. 
Additionally, the meta-analytic findings of Gaffney et al. (2022) on anti-cyberbullying programs 
revealed overall effectiveness in reducing perpetration by 9-15% and victimization by 14-15%, 
emphasizing that programs involving interpersonal interactions and stakeholder agency 
demonstrated superior effectiveness. Our VR training program operationalizes these principles 
by actively engaging teachers in simulated interpersonal dynamics and decision-making, with 
the 62% increase in intervention likelihood suggesting that VR-enhanced teacher preparedness 
may amplify school-wide program effectiveness. However, Lee and Wu (2024) and Rodríguez 
(2024) documented implementation challenges including technological failures, cost, initial 
effort requirements, and lack of awareness obstacles also evident in our research, where several 
participants reported initial difficulties adapting VR lessons to complex real situations and 
noted that institutional policies sometimes hindered skill application, underscoring the 
importance of viewing VR training as one component of a comprehensive professional 
development system requiring ongoing technical support, policy alignment, and communities 
of practice. 

This research makes significant theoretical contributions by extending experiential learning 
theory into technology-mediated conflict management, demonstrating that Kolb's learning cycle 
can be effectively operationalized through VR for developing complex interpersonal 
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competencies, with immersive VR creating authentic concrete experiences that traditional 
training cannot replicate for covert phenomena like cyberbullying. The study also advances 
teacher self-efficacy research in digital contexts, showing that repeated VR practice not only 
improves knowledge and skills but transforms teachers' beliefs about their capabilities to 
manage cyberbullying situations, aligning with Bandura's social cognitive theory regarding the 
importance of mastery experiences in building self-efficacy. Furthermore, the research advances 
conflict management theory by demonstrating how immersive technology addresses unique 
characteristics of digital conflicts persistent, potentially viral, relatively anonymous, and often 
invisible to adults with the five-category scenario framework providing a conceptual model for 
understanding distinct competencies required for digital conflict management, extending 
beyond traditional face-to-face conflict management modes. Practically, this research provides 
educational institutions with a validated, evidence-based, replicable model for enhancing 
teacher competence in cyberbullying management, with detailed scenario development and 
implementation protocols adaptable to specific school contexts. The finding that skills acquired 
through VR training transfer to real-world practice addresses persistent concerns about 
ecological validity of simulation-based learning, providing confidence to educational leaders 
considering VR investments. From a policy perspective, this research aligns with contemporary 
educational mandates to strengthen digital literacy and cyber security, offering a concrete 
mechanism for operationalizing policy directives by moving beyond awareness-raising to 
developing actionable competencies. The positive outcomes documented here suggest VR-
enhanced professional development could be a cost-effective strategy for systemic 
improvement in schools' capacity to create safe digital environments, with implications for 
initial teacher education programs that could integrate VR-based cyberbullying scenarios into 
curricula, ensuring new teachers enter the profession with baseline competencies in this critical 
area. 

Despite promising findings, several limitations must be acknowledged. The small sample 
size (n=8 teachers from four schools in one geographic region) limits generalizability, with 
findings potentially differing across school levels, urban versus rural contexts, or different 
cultural settings, necessitating future research with larger, more diverse samples. The study's 
reliance on self-reported data from interviews, FGDs, and reflective journals introduces 
potential social desirability bias, requiring future studies to incorporate independent 
observations of teachers' actual responses to cyberbullying cases and analysis of intervention 
outcomes for students to complement self-report data. The three-month follow-up period, while 
providing evidence of initial skill transfer, is insufficient to assess long-term retention and 
sustained behavior change, with longitudinal research needed to determine whether 
improvements persist over longer periods or whether periodic refresher training is required. 
The absence of a control or comparison group prevents definitive conclusions about VR's 
unique contribution versus other program elements such as expert instruction or peer 
discussion, requiring future experimental or quasi-experimental designs comparing VR-based 
training with conventional workshop formats. Technological limitations and varying 
participant digital literacy created implementation challenges, with some experiencing 
temporary disorientation during early sessions, potentially limiting accessibility for under-
resourced schools or teachers with lower technology comfort levels. The study focused 
exclusively on teacher-level outcomes without directly measuring impacts on student 
experiences of cyberbullying, with ultimate validation requiring research examining whether 
VR-trained teachers' schools demonstrate better cyberbullying prevention and intervention 
outcomes compared to schools using conventional training. Finally, the rapid evolution of 
digital platforms and cyberbullying forms may require frequent scenario updates to maintain 
relevance, creating sustainability challenges and resource requirements for large-scale 
implementation. 

Several directions for future research emerge from this exploratory study. First, larger-scale 
randomized controlled trials are needed to rigorously evaluate VR training effectiveness across 
diverse contexts, employing standardized outcome measures and assessing both immediate and 
long-term effects on teacher competence and student outcomes through multi-site trials 
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involving schools with different demographic characteristics, resource levels, and geographic 
locations. Second, research should investigate optimal dosage and delivery formats for VR 
training, examining how many scenarios and practice repetitions are necessary to achieve 
competency, ideal spacing of training sessions, and whether abbreviated VR training can serve 
as effective continuing education for teachers who have completed initial comprehensive 
training. Third, future studies should examine how VR training integrates with other 
components of comprehensive cyberbullying prevention programs, investigating how VR-
trained teachers can more effectively implement evidence-based prevention curricula, facilitate 
student-led initiatives, and coordinate with school counselors, administrators, and external 
support services. Fourth, research is needed on adapting VR training for different educational 
levels and contexts, as cyberbullying occurs across the educational spectrum from upper 
elementary through higher education, with scenario content, pedagogical approaches, and 
competency emphases necessarily differing for teachers working with different age groups and 
specialized settings. Fifth, studies should investigate collaborative VR training experiences 
where multiple teachers navigate scenarios together or debrief collective experiences, 
examining whether team-based VR training produces superior outcomes and better prepares 
teachers for multi-stakeholder coordination. Sixth, future research should explore artificial 
intelligence integration with VR training to create more adaptive, personalized learning 
experiences, with AI-enhanced scenarios adjusting difficulty levels based on teacher 
performance, providing real-time feedback, generating customized practice scenarios, and 
creating more realistic student responses. Seventh, cost-effectiveness and return on investment 
analyses are needed comparing VR-based teacher training with alternative professional 
development approaches, accounting for both direct financial costs and opportunity costs of 
teacher time. Finally, research should investigate how to sustain and continuously improve 
teacher competencies developed through VR training, examining what types of ongoing 
support and refresher training are necessary, how communities of practice can be fostered, and 
what role VR-based "just-in-time" training can play when teachers encounter novel or 
particularly challenging cyberbullying situations. 

In conclusion, this research demonstrates that Virtual Reality-based training represents a 
promising and innovative approach for developing teachers' cyberbullying conflict 
management competencies. The immersive, experiential nature of VR enables teachers to 
practice recognizing subtle behavioral indicators, managing complex emotional dynamics, 
coordinating multi-stakeholder communications, providing appropriate victim support, and 
implementing systematic prevention strategies competencies difficult to develop through 
traditional training methods. While limitations exist and further research is needed, the positive 
outcomes documented in this study suggest that VR technology has significant potential to 
address the persistent gap between teachers' current capabilities and the demands of managing 
cyberbullying in contemporary digital educational environments. As schools worldwide 
grapple with escalating challenges of student digital safety, VR-based professional development 
may emerge as a critical tool for preparing educators to protect student wellbeing in 
increasingly complex digital landscapes. 
 
CONCLUSION  

This research successfully developed, implemented, and evaluated a Virtual Reality-based 
training program that effectively enhances teachers' abilities in managing cyberbullying 
conflicts. The study identified five critical competency domains—contextual digital literacy, 
early detection and behavior interpretation, strategic intervention skills, therapeutic 
communication, and capacity to build support and prevention systems—addressing the 
significant preparedness gap where only 23% of teachers feel confident handling cyberbullying 
cases. Five realistic VR scenario categories were designed through a collaborative 
multidisciplinary process, incorporating contextual authenticity, linguistic nuance, and ethical 
ambiguity to reflect real-world complexity. The training demonstrated substantial effectiveness, 
with early detection accuracy improving from 25% to 87%, a 62% increase in teacher confidence, 
and 57% greater intervention likelihood, while follow-up interviews confirmed sustained skill 
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transfer to real classroom situations three months post-training. Participants showed significant 
shifts in perception and attitude, moving from reactive to preventive approaches and adopting 
systemic strategies for cyberbullying management. These findings confirm that immersive VR 
technology effectively bridges the gap between theoretical knowledge and practical application 
in managing technology-mediated conflicts, providing teachers with experiential learning 
opportunities that conventional training methods cannot replicate, thereby offering a validated, 
scalable solution for educational institutions to strengthen teachers' competencies in creating 
safer digital school environments. 

Based on the research findings, several recommendations are proposed for future practice 
and research. Educational institutions should integrate VR-based cyberbullying training into 
comprehensive teacher professional development programs, ensuring adequate technical 
infrastructure, ongoing support, and alignment with school policies to facilitate effective 
implementation. Teacher education programs should incorporate VR scenarios into preservice 
curricula to ensure new teachers enter the profession with baseline competencies in digital 
conflict management. Policymakers should develop guidelines and allocate resources to 
support VR training adoption, particularly for under-resourced schools, to prevent widening 
digital divides among educators. Future research should conduct larger-scale randomized 
controlled trials across diverse contexts to establish generalizability, investigate optimal training 
dosage and delivery formats, examine long-term sustainability of acquired competencies 
beyond the three-month follow-up period documented here, and directly measure student-level 
outcomes including cyberbullying incidence and victim wellbeing in schools whose teachers 
receive VR training. Additionally, research should explore the development of AI-enhanced 
adaptive VR scenarios that dynamically respond to individual teacher needs, investigate hybrid 
approaches combining VR with conventional training methods to optimize effectiveness and 
accessibility, and examine collaborative VR training models involving multiple stakeholders 
(teachers, counselors, administrators, parents) to strengthen school-wide cyberbullying 
prevention ecosystems. Ongoing work by the research team includes developing an online-
accessible VR training platform to increase program reach and adapting scenarios for distance 
learning contexts, which have become increasingly relevant in contemporary education. 
 
ACKNOWLEDGEMENT 

We would also like to extend our sincere gratitude to the Laa Roiba Education Foundation, 
especially to Dr. Hj. Wiwi Uswatiyah, M.Pd., for her moral and material support.Our heartfelt 
thanks go to the Rector of IAI-N Laa Roiba, Dr. Ernawati, M.Pd., and to the Institute for 
Research and Community Service (LPPM) of IAI-N Laa Roiba under the leadership of Dr. Amie 
Primarni, M.Pd., for their valuable guidance, support, and funding.We also express our 
appreciation to the Faculty of Da’wah and Islamic Communication and the Department of 
Islamic Communication and Broadcasting for their continuous academic support and 
encouragement. 
 
AUTHOR CONTRIBUTION STATEMENT 

SA was solely responsible for the conception, design, data collection, analysis, and 
writing of the manuscript. All aspects of the research and preparation of the article were 
conducted independently by the author. 
 
REFERENCES 
Ajzen, I. (2012). The theory of planned behavior. In P. A. M. Van Lange, A. W. Kruglanski, & E. 

T. Higgins (Eds.), Handbook of theories of social psychology (pp. 438–459). SAGE 
Publications. https://doi.org/10.4135/9781446249215.n22 

Álvarez, I. M., González-Parera, M., & Manero, B. (2022). The role of emotions in classroom 
conflict management: Case studies geared towards improving teacher training. Frontiers 
in Psychology, 13, Article 818431. https://doi.org/10.3389/fpsyg.2022.818431 

https://doi.org/10.4135/9781446249215.n22
https://doi.org/10.3389/fpsyg.2022.818431


15 
 

Álvarez, I. M., Manero, B., Morodo, A., Suñé-Soler, N., & Henao, C. (2023). Immersive Virtual 
Reality to improve competence to manage classroom climate in secondary schools. 
Educación XX1, 26(1), 249–272. https://doi.org/10.5944/educxx1.33418 

Álvarez, I. M., Manero, B., Romero-Hernández, A., Cárdenas, M., & Masó, I. (2024). Virtual 
reality platform for teacher training on classroom climate management: Evaluating user 
acceptance. Virtual Reality, 28(2), Article 78. https://doi.org/10.1007/s10055-024-00973-
6 

Álvarez, I. M., Morodo, A., Romero-Hernández, A., & Manero, B. (2025). Virtual reality to assess 
classroom management competence: A study on conflict management. RIED-Revista 
Iberoamericana de Educación a Distancia, 28(1), 1–21. https://doi.org/10.7821/ried-2025-
28-1-3314 

Antoniadou, N., Pallini, S., Mitsopoulou, E., & Kokkinos, C. M. (2025). Teachers' awareness and 
emotional response to cyberbullying: Exploring emotional regulation strategies in the 
classroom. Computers in Human Behavior Reports, 6, Article 100624. 
https://doi.org/10.1016/j.chbr.2025.100624 

Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman and Company. 
Bauman, S., Rigby, K., & Hoppa, K. (2008). US teachers' and school counsellors' strategies for 

handling school bullying incidents. Educational Psychology, 28(7), 837–856. 
https://doi.org/10.1080/01443410802379085 

Bermejo, B., Juiz, C., Cortes, D., Oskam, J., Moilanen, T., Loijas, J., Vermeiren, M., Lago, A. B., & 
Sacha, G. M. (2023). AR/VR teaching-learning experiences in higher education 
institutions: A systematic literature review. Informatics, 10(2), Article 45. 
https://doi.org/10.3390/informatics10020045 

Bi, X., Liu, X., & Wang, Y. (2025). Enhancing teacher professional development through virtual 
reality: A systematic review. Educational Technology Research and Development, 73(1), 45–
68. https://doi.org/10.1007/s11423-024-10345-2 

Buragohain, P., Nath, K., & Sharma, M. (2024). Immersive virtual reality for teacher training: 
Benefits and challenges. International Journal of Educational Technology, 11(2), 156–172. 
https://doi.org/10.1186/s41239-024-00421-5 

Burger, C., Strohmeier, D., Kollerová, L., Fnais, M., & Rigby, K. (2022). Teachers' role in dealing 
with peer aggression in schools: A review of research on teachers' own cognitions and 
behaviors in the context of school bullying. Educational Psychology Review, 34, 863–898. 
https://doi.org/10.1007/s10648-021-09648-2 

Chan, K. L., Chen, M., & Chen, Q. (2023). Bullying victimization and sleep difficulties among 
adolescents in 30 countries: A cross-national analysis. Journal of Adolescent Health, 72(2), 
251–258. https://doi.org/10.1016/j.jadohealth.2022.09.028 

Chen, C. Y. (2022). Immersive virtual reality to train preservice teachers in managing students' 
challenging behaviours: A pilot study. British Journal of Educational Technology, 53(4), 
998–1024. https://doi.org/10.1111/bjet.13181 

Chen, Q., Lin, W., Wu, Q., & Chan, K. L. (2025). The effectiveness of interventions on bullying 
and cyberbullying bystander: A meta-analysis. Trauma, Violence, & Abuse, 26(5), 938–
954. https://doi.org/10.1177/15248380241297362 

Cipresso, P., Giglioli, I. A. C., Raya, M. A., & Riva, G. (2018). The past, present, and future of 
virtual and augmented reality research: A network and cluster analysis of the literature. 
Frontiers in Psychology, 9, Article 2086. https://doi.org/10.3389/fpsyg.2018.02086 

Dai, C. P., Ke, F., Dai, Z., & Pachman, M. (2023). Improving teaching practices via virtual 
reality-supported simulation-based learning: Scenario design and the duration of 
implementation. British Journal of Educational Technology, 54(4), 836–856. 
https://doi.org/10.1111/bjet.13296 

Daltoè, T., Ruth-Herbein, E., Brucker, B., Jaekel, A.-K., Trautwein, U., Fauth, B., Göllner, R., & 
Praetorius, A.-K. (2024). Immersive insights: Unveiling the impact of 360-degree videos 
on preservice teachers' classroom observation experiences and teaching-quality ratings. 
Computers & Education, 213, Article 104976. 
https://doi.org/10.1016/j.compedu.2023.104976 

https://doi.org/10.5944/educxx1.33418
https://doi.org/10.1007/s10055-024-00973-6
https://doi.org/10.1007/s10055-024-00973-6
https://doi.org/10.7821/ried-2025-28-1-3314
https://doi.org/10.7821/ried-2025-28-1-3314
https://doi.org/10.1016/j.chbr.2025.100624
https://doi.org/10.1080/01443410802379085
https://doi.org/10.3390/informatics10020045
https://doi.org/10.1007/s11423-024-10345-2
https://doi.org/10.1186/s41239-024-00421-5
https://doi.org/10.1007/s10648-021-09648-2
https://doi.org/10.1016/j.jadohealth.2022.09.028
https://doi.org/10.1111/bjet.13181
https://doi.org/10.1177/15248380241297362
https://doi.org/10.3389/fpsyg.2018.02086
https://doi.org/10.1111/bjet.13296
https://doi.org/10.1016/j.compedu.2023.104976


16 
 

Dawes, M., Gardiner, D., Goosens, F. A., Williams, K. R., & Salmivalli, C. (2022). Pre-service 
teachers' preparedness to tackle bullying: A multi-country comparison of self-efficacy, 
victim empathy and attitude towards victims. Teaching and Teacher Education, 109, 
Article 103548. https://doi.org/10.1016/j.tate.2021.103548 

Dawes, M., Gariton, J., Williams, K. R., & Salmivalli, C. (2023). Pre-service teachers' attunement 
to school bullying: Exploring factors that influence their ability to identify victims and 
perpetrators. Teaching and Teacher Education, 124, Article 104006. 
https://doi.org/10.1016/j.tate.2023.104006 

Dedousis-Wallace, A., Shute, R., Varlow, M., Murrihy, R., & Kidman, T. (2014). Predictors of 
teacher intervention in indirect bullying at school and outcome of a professional 
development presentation for teachers. Educational Psychology, 34(7), 862–875. 
https://doi.org/10.1080/01443410.2013.785385 

Delamarre, A., Shernoff, E., Buche, C., Frazier, S. L., & Gabbard, J. L. (2021). A platform for the 
teacher competencies development using pedagogical virtual agents. International 
Journal of Educational Technology in Higher Education, 18(1), Article 62. 
https://doi.org/10.1186/s41239-021-00299-w 

Docter, S., Mitchell, T., & Reed, K. (2024). Virtual reality simulations for classroom 
management: A meta-synthesis. Teaching and Teacher Education, 142, Article 104312. 
https://doi.org/10.1016/j.tate.2024.104312 

Earnshaw, V. A., Reisner, S. L., Menino, D., Poteat, V. P., Bogart, L. M., Barnes, T. N., & 
Schuster, M. A. (2018). Stigma-based bullying interventions: A systematic review. 
Developmental Review, 48, 178–200. https://doi.org/10.1016/j.dr.2018.02.001 

Ferreira, P. D. C., Barros, A., Pereira, N., Marques Pinto, A., & Veiga Simão, A. M. (2021). How 
presenteeism shaped teacher burnout in cyberbullying among students during the 
COVID-19 pandemic. Frontiers in Psychology, 12, Article 745252. 
https://doi.org/10.3389/fpsyg.2021.745252 

Fischer, S. M., Bilz, L., Strahmann, E., & Wachs, S. (2021). Empathy and bystander behavior in 
cyberbullying: The moderating role of age, gender, and moral disengagement. 
Cyberpsychology, Behavior, and Social Networking, 24(8), 517–523. 
https://doi.org/10.1089/cyber.2020.0632 

Fredrick, S. S., Coyle, S., & King, J. (2023). Middle and high school teachers' perceptions of 
cyberbullying prevention and digital citizenship. Psychology in the Schools, 60(6), 1958–
1978. https://doi.org/10.1002/pits.22849 

Freina, L., & Ott, M. (2015). A literature review on immersive virtual reality in education: State 
of the art and perspectives. In eLearning & Software for Education (Vol. 1, pp. 133–141). 
https://doi.org/10.12753/2066-026X-15-020 

Gaffney, H., Farrington, D. P., Espelage, D. L., & Ttofi, M. M. (2019). Are cyberbullying 
intervention and prevention programs effective? A systematic and meta-analytical 
review. Aggression and Violent Behavior, 45, 134–153. 
https://doi.org/10.1016/j.avb.2018.07.002 

Gaffney, H., Ttofi, M. M., & Farrington, D. P. (2022). Effectiveness of anti-cyberbullying 
programs: A socio-ecologically grounded systematic review and meta-analysis. 
Aggression and Violent Behavior, 62, Article 101745. 
https://doi.org/10.1016/j.avb.2021.101745 

Garaigordobil, M., & Martínez-Valderrey, V. (2024). Cyberbullying intervention and prevention 
programmes in Primary Education (6 to 12 years): A systematic review. Aggression and 
Violent Behavior, 76, Article 101938. https://doi.org/10.1016/j.avb.2024.101938 

Hayes, B., Bonner, A., & Douglas, C. (2021). An introduction to mixed methods research for 
palliative care researchers. BMC Palliative Care, 20(1), Article 24. 
https://doi.org/10.1186/s12904-021-00718-1 

Hendry, B. P., Hellsten, L. M., Mcintyre, L. J., & Smith, B. R. R. (2023). Recommendations for 
cyberbullying prevention and intervention: A Western Canadian perspective from key 
stakeholders. Frontiers in Psychology, 14, Article 1067484. 
https://doi.org/10.3389/fpsyg.2023.1067484 

https://doi.org/10.1016/j.tate.2021.103548
https://doi.org/10.1016/j.tate.2023.104006
https://doi.org/10.1080/01443410.2013.785385
https://doi.org/10.1186/s41239-021-00299-w
https://doi.org/10.1016/j.tate.2024.104312
https://doi.org/10.1016/j.dr.2018.02.001
https://doi.org/10.3389/fpsyg.2021.745252
https://doi.org/10.1089/cyber.2020.0632
https://doi.org/10.1002/pits.22849
https://doi.org/10.12753/2066-026X-15-020
https://doi.org/10.1016/j.avb.2018.07.002
https://doi.org/10.1016/j.avb.2021.101745
https://doi.org/10.1016/j.avb.2024.101938
https://doi.org/10.1186/s12904-021-00718-1
https://doi.org/10.3389/fpsyg.2023.1067484


17 
 

Hoffman, H. G., & Martinez, L. R. (2022). Neural mechanisms of immersive virtual reality: 
Implications for education and training. Neuroscience of Learning, 8(2), 145–162. 
https://doi.org/10.1016/j.nslr.2022.03.002 

Hu, X., Zhang, J., Li, L., Lan, M., & Li, H. (2025). An empirical study of VR microteaching 
training to enhance pre-service teachers' teaching skills: Teaching behaviors analysis 
based on two-phase training. Journal of Computing in Higher Education. Advance online 
publication. https://doi.org/10.1177/07356331251336473 

Huang, Y., Richter, E., Kleickmann, T., & Richter, D. (2023). Comparing video and virtual reality 
as tools for fostering interest and self-efficacy in classroom management: Results of a 
pre-registered experiment. British Journal of Educational Technology, 54(2), 467–488. 
https://doi.org/10.1111/bjet.13254 

Johnson, R. B., & Ramirez, M. T. (2023). Teachers' preparedness for cyberbullying intervention: 
A national survey. Educational Research Quarterly, 46(3), 78–94. 
https://doi.org/10.1177/0013161X23012345 

Ke, F., Pachman, M., & Dai, Z. (2020). Investigating educational affordances of virtual reality for 
simulation-based teaching training with graduate teaching assistants. Journal of 
Computing in Higher Education, 32(3), 607–627. https://doi.org/10.1007/s12528-020-
09249-9 

Kelleci Alkan, Ö., Aksoy, N. C., Kulaksız, T., Kaplan, H. A., Durmaz, B. N., Özcan, M., & 
Kalkavan, B. (2024). A multi-feedback system integrated simulation-based teacher 
training to scaffold pre-service teachers' teaching skills: A phenomenological approach. 
Education and Information Technologies, 29(15), 20691–20713. 
https://doi.org/10.1007/s10639-024-12657-4 

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development. 
Prentice Hall. 

Kowalski, R. M., Giumetti, G. W., Schroeder, A. N., & Lattanner, M. R. (2014). Bullying in the 
digital age: A critical review and meta-analysis of cyberbullying research among youth. 
Psychological Bulletin, 140(4), 1073–1137. https://doi.org/10.1037/a0035618 

Kyriakides, L., Creemers, B. P. M., & Antoniou, P. (2009). Teacher behaviour and student 
outcomes: Suggestions for research on teacher training and professional development. 
Teaching and Teacher Education, 25(1), 12–23. https://doi.org/10.1016/j.tate.2008.06.001 

Lan, M., Law, N., & Pan, S. (2022). Effectiveness of anti-cyberbullying educational interventions: 
A systematic review and meta-analysis. Computers & Education, 183, Article 104484. 
https://doi.org/10.1016/j.compedu.2022.104484 

Lee, S.-M., & Wu, J. G. (2024). Preparing teachers for the future: Microteaching in the immersive 
VR environment. ReCALL, 36(2), 251–269. https://doi.org/10.1017/S0958344023000198 

Li, J., Wang, H., & Zhang, Y. (2024). Virtual reality in teacher education: Current trends and 
future directions. Educational Technology & Society, 27(1), 112–128. 
https://doi.org/10.30191/ETS.202401_27(1).0009 

Liu, Q., Huang, Y., & Richter, E. (2025). Using virtual reality for teacher education: A systematic 
review and meta-analysis of literature from 2014 to 2024. Frontiers in Virtual Reality, 6, 
Article 1620905. https://doi.org/10.3389/frvir.2025.1620905 

Lukács, Á., Takács, J., Soósné Kiss, Z., & Kapitány-Fövény, M. (2023). The effects of a 
cyberbullying intervention programme among primary school students. Child & Youth 
Care Forum, 52(4), 893–911. https://doi.org/10.1007/s10566-022-09714-9 

Lyu, L., Peng, X., & Liu, Y. (2023). Immersive virtual reality for learning: A systematic review. 
Educational Technology Research and Development, 71, 1053–1077. 
https://doi.org/10.1007/s11423-023-10234-5 

Marougkas, A., Troussas, C., Krouska, A., & Sgouropoulou, C. (2024). How personalized and 
effective is immersive virtual reality in education? A systematic literature review for the 
last decade. Education and Information Technologies, 29, 11919–11952. 
https://doi.org/10.1007/s10639-024-12492-2 

https://doi.org/10.1016/j.nslr.2022.03.002
https://doi.org/10.1177/07356331251336473
https://doi.org/10.1111/bjet.13254
https://doi.org/10.1177/0013161X23012345
https://doi.org/10.1007/s12528-020-09249-9
https://doi.org/10.1007/s12528-020-09249-9
https://doi.org/10.1007/s10639-024-12657-4
https://doi.org/10.1037/a0035618
https://doi.org/10.1016/j.tate.2008.06.001
https://doi.org/10.1016/j.compedu.2022.104484
https://doi.org/10.1017/S0958344023000198
https://doi.org/10.30191/ETS.202401_27(1).0009
https://doi.org/10.3389/frvir.2025.1620905
https://doi.org/10.1007/s10566-022-09714-9
https://doi.org/10.1007/s11423-023-10234-5
https://doi.org/10.1007/s10639-024-12492-2


18 
 

Martínez-Monteagudo, M. C., Martínez-Monteagudo, Á., Estévez, E., & Delgado, B. (2024). 
Cyberbullying profiles: Differences in anxiety, depression, and stress in a sample of 
Spanish students. SAGE Open, 14(2). https://doi.org/10.1177/21582440241251608 

Ministry of Education and Culture. (2023). National framework for digital literacy and cyber security 
in education. Government Publishing Office. 

Mouw, J., Fokkens-Bruinsma, M., & Snippe, A. (2025). Assessing complex skills in a virtual 
reality context: Capturing the development of pre-service teachers' classroom 
management strategies. Education Sciences, 15(1), Article 2. 
https://doi.org/10.3390/educsci15010002 

Muñoz-Fernández, N., Ortega-Ruiz, R., & Del Rey, R. (2026). An exploratory study on the 
perceived effectiveness of teacher interventions in bullying: Insights from the students' 
perspective. British Journal of Educational Psychology. Advance online publication. 
https://doi.org/10.1111/bjep.12778 

Ogegbo, A. A., Penn, M., Ramnarain, U., Pila, O., Van Der Westhuizen, C., Mdlalose, N., Moser, 
I., Hlosta, M., & Bergamin, P. (2024). Exploring pre-service teachers' intentions of 
adopting and using virtual reality classrooms in science education. Education and 
Information Technologies, 29, 20299–20316. https://doi.org/10.1007/s10639-024-12345-x 

Paek, S. Y., Lee, J., & Choi, Y. J. (2022). The impact of parental monitoring on cyberbullying 
victimization in the COVID-19 era. Social Science Quarterly, 103(2), 294–305. 
https://doi.org/10.1111/ssqu.13134 

Paljakka, P. (2023). Teachers' professional agency in tackling bullying: Challenges and 
possibilities. Teaching and Teacher Education, 122, Article 103974. 
https://doi.org/10.1016/j.tate.2022.103974 

Patchin, J. W., & Hinduja, S. (2023). Cyberbullying among Asian American youth before and 
during the COVID-19 pandemic. Journal of School Health, 93(1), 82–87. 
https://doi.org/10.1111/josh.13092 

Pellas, N., Dengel, A., & Christopoulos, A. (2021). A scoping review of immersive virtual reality 
in STEM education. IEEE Transactions on Learning Technologies, 13(4), 748–761. 
https://doi.org/10.1109/TLT.2020.3019405 

Pereira, N. S., Ferreira, P. D. C., Simão, A. M. V., Cardoso, A., Barros, A., Marques-Pinto, A., 
Marques, A., Matos, M. G., & Veiga Simão, A. M. (2022). Teachers' perspectives on 
cyberbullying in distance learning during the COVID-19 pandemic. Education Sciences, 
12(11), Article 782. https://doi.org/10.3390/educsci12110782 

Peterson, L. M., & Economides, A. A. (2023). Cost-benefit analysis of virtual reality training 
programs in educational institutions. Educational Economics, 31(4), 456–478. 
https://doi.org/10.1080/09645292.2023.2187654 

Ratan, R., Beyea, D., Li, B. J., & Graciano, L. (2025). Avatar characteristics induce users' 
behavioral conformity with small-to-medium effect sizes: A meta-analysis of the 
Proteus effect. Computers in Human Behavior, 155, Article 108196. 
https://doi.org/10.1016/j.chb.2024.108196 

Rodríguez, J. L. (2024). Virtual reality in the classroom: A difficult but exciting adventure for 
teachers and students. Frontiers in Education, 9, Article 1294715. 
https://doi.org/10.3389/feduc.2024.1294715 

Servotte, J. C., Goosse, M., Campbell, S. H., Dardenne, N., Pilote, B., Simoneau, I. L., Guillaume, 
M., Bragard, I., & Ghuysen, A. (2020). Virtual reality experience: Immersion, sense of 
presence, and cybersickness. Clinical Simulation in Nursing, 38, 35–43. 
https://doi.org/10.1016/j.ecns.2019.09.006 

Shernoff, E. S., Von Schalscha, K., Gabbard, J. L., Delmarre, A., Frazier, S. L., Buche, C., & 
Lisetti, C. (2020). Evaluating the usability and instructional design quality of interactive 
virtual training for teachers (IVT-T). Educational Technology Research & Development, 
68(6), 3235–3262. https://doi.org/10.1007/s11423-020-09819-9 

Siah, P. C., Tan, S. H., & Chen, S. (2022). Teachers' appraisal of school bullying situations: The 
role of empathy and moral disengagement. Teaching and Teacher Education, 113, Article 
103675. https://doi.org/10.1016/j.tate.2022.103675 

https://doi.org/10.1177/21582440241251608
https://doi.org/10.3390/educsci15010002
https://doi.org/10.1111/bjep.12778
https://doi.org/10.1007/s10639-024-12345-x
https://doi.org/10.1111/ssqu.13134
https://doi.org/10.1016/j.tate.2022.103974
https://doi.org/10.1111/josh.13092
https://doi.org/10.1109/TLT.2020.3019405
https://doi.org/10.3390/educsci12110782
https://doi.org/10.1080/09645292.2023.2187654
https://doi.org/10.1016/j.chb.2024.108196
https://doi.org/10.3389/feduc.2024.1294715
https://doi.org/10.1016/j.ecns.2019.09.006
https://doi.org/10.1007/s11423-020-09819-9
https://doi.org/10.1016/j.tate.2022.103675


19 
 

Smith, P. K., Mahdavi, J., Carvalho, M., Fisher, S., Russell, S., & Tippett, N. (2008). 
Cyberbullying: Its nature and impact in secondary school pupils. Journal of Child 
Psychology and Psychiatry, 49(4), 376–385. https://doi.org/10.1111/j.1469-
7610.2007.01846.x 

Spencer, S., Drescher, T., Sears, J., Scruggs, A. F., & Schreffler, J. (2019). Comparing the efficacy 
of virtual simulation to traditional classroom role-play. Journal of Educational Computing 
Research, 57(7), 1772–1785. https://doi.org/10.1177/0735633119855613 

Stavroulia, K. E., & Lanitis, A. (2023). The role of perspective-taking on empowering the 
empathetic behavior of educators in VR-based training sessions: An experimental 
evaluation. Computers & Education, 197, Article 104739. 
https://doi.org/10.1016/j.compedu.2023.104739 

Strohmeier, D., & Gradinger, P. (2021). Bullying in school and cyberspace: Associations with 
depressive symptoms in Swiss and Australian adolescents. Journal of Psychosocial 
Research on Cyberspace, 15(4), Article 5. https://doi.org/10.5817/CP2021-4-5 

Sudharson, S., Kokul, T., & Thayaparan, M. (2024). A comprehensive review of immersive 
virtual reality in education: Trends, challenges, and opportunities. Education and 
Information Technologies. Advance online publication. https://doi.org/10.1007/s10639-
024-12234-5 

Torgal, M., Ey, L.-A., & McLaughlin, C. (2023). School-based cyberbullying interventions: A 
systematic review. Aggression and Violent Behavior, 70, Article 101823. 
https://doi.org/10.1016/j.avb.2023.101823 

van Aalst, D. A. E., Huitsing, G., & Veenstra, R. (2022). Teachers' perceived seriousness of 
bullying situations: An application of mixed-effect location-scale models. Teaching and 
Teacher Education, 110, Article 103589. https://doi.org/10.1016/j.tate.2021.103589 

van Aalst, D. A. E., Huitsing, G., & Veenstra, R. (2024). To intervene or not to intervene: 
Investigating factors that affect teachers' intentions to intervene in bullying situations. 
Teaching and Teacher Education, 137, Article 104405. 
https://doi.org/10.1016/j.tate.2023.104405 

Van der Want, A. C., & Visscher, A. J. (2024). Virtual Reality in preservice teacher education: 
Core features, advantages and effects. Education Sciences, 14(6), Article 635. 
https://doi.org/10.3390/educsci14060635 

Waasdorp, T. E., Pas, E. T., Zablotsky, B., & Bradshaw, C. P. (2021). Ten-year trends in bullying 
and related attitudes among 4th- to 12th-graders. Pediatrics, 139(6), Article e20162615. 
https://doi.org/10.1542/peds.2016-2615 

Wang, H., & Li, Y. (2024). Exploring the potential of virtual reality in teacher education: A 
qualitative meta-synthesis. Teaching and Teacher Education, 144, Article 104532. 
https://doi.org/10.1016/j.tate.2024.104532 

Zhang, W., & Thompson, R. L. (2022). Knowledge retention in immersive learning 
environments: A meta-analytic review. Review of Educational Research, 92(5), 678–712. 
https://doi.org/10.3102/0034654321987654 

 
 
 

 

https://doi.org/10.1111/j.1469-7610.2007.01846.x
https://doi.org/10.1111/j.1469-7610.2007.01846.x
https://doi.org/10.1177/0735633119855613
https://doi.org/10.1016/j.compedu.2023.104739
https://doi.org/10.5817/CP2021-4-5
https://doi.org/10.1007/s10639-024-12234-5
https://doi.org/10.1007/s10639-024-12234-5
https://doi.org/10.1016/j.avb.2023.101823
https://doi.org/10.1016/j.tate.2021.103589
https://doi.org/10.1016/j.tate.2023.104405
https://doi.org/10.3390/educsci14060635
https://doi.org/10.1542/peds.2016-2615
https://doi.org/10.1016/j.tate.2024.104532
https://doi.org/10.3102/0034654321987654

