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[bookmark: _Toc74041755]Checklist related to Participants’ Involvement
During the VR intervention sessions, trainers observed and recorded participants’ behavioral engagement using a standardized checklist created ad hoc. This checklist collected observational data relating to: participant engagement, completion of each session, strategies implemented in VR, time spent in each session, and total time. About participants’ engagement, four behavioral indicators were assessed:
· Relaxed: The participant appeared calm and at ease during the VR experience (e.g., open posture, steady voice tone, no signs of stress or tension).
· Agitated: The participant showed signs of nervousness or discomfort (e.g., fidgeting, raised voice, physical restlessness, facial tension).
· Involved: The participant appeared actively engaged in the scenario (e.g., responding promptly to social cues, showing appropriate emotional reactions, maintaining attention).
· Bored: The participant showed signs of disinterest or disengagement (e.g., lack of eye contact with the VR scene, passive responses, distracted behavior).
Each variable was coded dichotomously, where 1 means the presence of the observed behavior and 0 indicates the absence of the observed behavior. Therapists completed this checklist immediately following each scenario to ensure accuracy and consistency in coding.

Bivariate correlations between the variables studied 
The correlation matrix is reported in Table S1. This revealed meaningful associations between bullying roles and the different constructs studied. As regards the bullying roles, participants who reported higher levels of victimization showed lower levels of participation in Scenario 2 (S2). By contrast, bullying behavior was positively associated with Time spent in Scenario 1 (S1) and total time spent in VR, whereas defending behavior was linked to lower total time spent in VR. Participants who reported both higher levels of victimization experienced greater distress and a stronger sense of presence during the VR experience. Instead, those who reported higher levels of defending behavior experienced greater engagement and a stronger sense of presence during the VR experience. Conversely, bystanders reported lower levels of engagement. Finally, those students who engaged in bullying behavior reported higher levels of positive affect after the VR session. Concerning the immersiveness of the VR, higher distress levels were associated with feeling less relaxed and more agitated. Instead, a stronger sense of presence was linked to feeling less bored.  Finally, regarding emotional activation, higher levels of negative affect were associated with feeling less relaxed and more agitated during the VR experience. 


Table S1. Bivariate correlations between the variables studied in the total sample
	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.
	13.
	14.
	15.
	16.
	17.
	18.

	1. Vict. T0
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.Bull. T0
	.314**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.Difens. T0
	.108*
	-.186**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.Byst. T0
	.088
	.319**
	-.498**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Particip. S1 TVR
	-.093
	-.005
	-.046
	-.013
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Particip. S2 TVR
	-.121*
	-.019
	.005
	-.010
	.346**
	1
	
	
	
	
	
	
	
	
	
	
	
	

	7. Time S1 TVR
	.061
	.172**
	-.097
	.080
	.c
	-.152**
	1
	
	
	
	
	
	
	
	
	
	
	

	8. Time S2 TVR
	-.035
	.080
	-.042
	.053
	-.052
	.c
	.355**
	1
	
	
	
	
	
	
	
	
	
	

	9. Total Time TVR
	-.011
	.172**
	-.109*
	.070
	.096*
	.033
	.841**
	.674**
	1
	
	
	
	
	
	
	
	
	

	10. Relaxed TVR
	-.044
	-.002
	-.038
	.025
	.178**
	.113*
	-.189**
	-.108*
	-.165**
	1
	
	
	
	
	
	
	
	

	11. Agitated TVR
	.028
	-.016
	.068
	-.014
	-.149**
	-.099*
	.125*
	.003
	.072
	-.627**
	1
	
	
	
	
	
	
	

	12. Involved TVR
	.031
	.019
	-.032
	-.019
	.228**
	.183**
	.009
	.001
	.072
	.125**
	-.178**
	1
	
	
	
	
	
	

	13. Bored TVR
	.039
	-.016
	.004
	-.042
	-.121*
	-.092
	-.057
	-.041
	-.089
	-.042
	.014
	-.378**
	1
	
	
	
	
	

	14. Distress TVR
	.138**
	.059
	-.047
	.051
	-.113*
	-.084
	.025
	.091
	.042
	-.185**
	.202**
	-.057
	-.002
	1
	
	
	
	

	15. Engagement TVR
	.039
	.015
	.141**
	-.119*
	-.032
	.019
	.060
	.110*
	.117*
	-.086
	.042
	.007
	-.062
	.006
	1
	
	
	

	16. Presence TVR
	.116*
	.015
	.158**
	-.089
	.050
	.030
	.075
	.049
	.095
	.013
	.006
	.074
	-.147**
	-.215**
	.553**
	1
	
	

	17. Neg. affect TVR
	.102
	.020
	.028
	-.024
	-.061
	-.105*
	.134**
	.090
	.131**
	-.205**
	.219**
	-.037
	-.030
	.622**
	.147**
	-.055
	1
	

	18. Pos. affect TVR
	.010
	.120*
	.059
	-.075
	-.035
	.056
	-.008
	.043
	.034
	.098*
	-.071
	.027
	-.008
	-.203**
	.450**
	.403**
	-.133**
	1


Note. c. Calculation impossible to perform because at least one of the variables is constant; Vict = Victimization; Bull = Bullying; Difens. = Difensor; Byst = Bystander; Particip. S1 = Participation in Scenario 1; Particp. S2. = Participation in Scenario 2; Neg. = Negative; Pos. = Postive.
*p<.05; **p<.001



Multivariate effects of predictors on implementation features
As regards the multivariate effects of predictors on implementation features of VR (see Table S2), results showed a significant impact of gender on the combined dependent variables (Wilks’ Λ = .915, F (3, 344) = 28.31, p = .001), indicating that male and female participants differed significantly in their performance times across the scenarios. All other predictors had non-significant multivariate effects. 

Table S2. Multivariate Model Predicting Implementation Features
	Predictors
	Outcomes
	Test Λ
	F value
	df
	p value
	η²p

	Gender

	Time scenario 1
	.915
	28.311
	
	.001
	.085

	
	Time scenario 2
	
	
	3-344
	
	

	
	Total time
	
	
	
	
	

	
	
	
	
	
	

	Victimization T0
	Time scenario 1
	.986
	1.665
	
	.174
	.014

	
	Time scenario 2
	
	
	3-344
	
	

	
	Total time
	
	
	
	
	

	
	
	
	
	
	
	

	Bullying T0

	Time scenario 1
	.985
	1.773
	
	.152
	.015

	
	Time scenario 2
	
	
	3-344
	
	

	
	Total time
	
	
	
	
	

	
	
	
	
	
	
	

	Defender T0
	Time scenario 1
	.993
	.797
	
	.496
	.007

	
	Time scenario 2
	
	
	3-344
	
	

	
	Total time
	
	
	
	
	

	
	
	
	
	
	
	

	Bystander T0
	Time scenario 1
	.995
	.599
	
	.616
	.005

	
	Time scenario 2
	
	
	3-344
	
	

	
	Total time
	
	
	
	
	



Note. In bold are reported the significant values. The reference for gender is female vs male. Λ = Wilks’ Lambda; η²ₚ = partial eta squared

As concerns the multivariate effects of predictors on immersiveness of VR (see Table S3), results showed a significant multivariate effect for victimization (Wilks’ Λ = .958, F(3, 352) = 5.098, p = .002), indicating that levels of victimization at baseline were significantly associated with changes across distress, engagement, and presence scores. All other predictors had non-significant multivariate effects. 

Table S3. Multivariate Model Predicting Immersiveness of VR

	Predictors
	Outcomes
	Test Λ
	F value
	df
	p value
	η²p

	Gender
	Distress
	
	
	
	
	

	
	Engagement
	.980
	2.398
	3-352
	.068
	.020

	
	Presence
	
	
	
	
	

	
	
	
	
	
	
	

	Victimization T0
	Distress
	
	
	
	
	

	
	Engagement
	.958
	5.098
	3-352
	.002
	.042

	
	Presence
	
	
	
	
	

	
	
	
	
	
	
	

	Bullying T0

	Distress
	
	
	
	
	

	
	Engagement
	.998
	.212
	3-352
	.888
	.002

	
	Presence
	
	
	
	
	

	
	
	
	
	
	
	

	Defender T0
	Distress
	
	
	
	
	

	
	Engagement
	.980
	2.354
	3-352
	.072
	.020

	
	Presence
	
	
	
	
	

	
	
	
	
	
	
	

	Bystander T0
	Distress
	
	
	
	
	

	
	Engagement
	.994
	.713
	3-352
	.545
	.006

	
	Presence
	
	
	
	
	


[bookmark: _Hlk200617045]Note. In bold are reported the significant values. The reference for gender is female vs male. Λ = Wilks’ Lambda; η²ₚ = partial eta squared


Regarding the multivariate effects of predictors on emotional activation (see Table S4), a significant multivariate effect was found for bullying (Wilks’ Λ = .980, F(2, 354) = 3.628, p = .028), indicating that participants who reported higher levels of bullying at baseline exhibited significantly different affective responses. No significant effects were found for other variables.

Table S4. Multivariate Model Predicting Emotional Activation

	Predictors
	Outcomes
	Test Λ
	F value
	df
	p value
	η²p

	Gender
	Negative affect
	.985
	2.666
	2-354
	.071
	.015

	
	Positive affect
	
	
	
	
	

	
	
	
	
	
	
	

	Victimization T0
	Negative affect
	.992
	1.428

	2-354
	.241
	.008

	
	Positive affect
	
	
	
	
	

	
	
	
	
	
	
	

	Bullying T0
	Negative affect
	.980
	3.628

	2-354
	.028
	.020

	
	Positive affect
	
	
	
	
	

	
	
	
	
	
	
	

	Defender T0
	Negative affect
	.997
	.528
	2-354
	.590
	.003

	
	Positive affect
	
	
	
	
	

	
	
	
	
	
	
	

	Bystander T0
	Negative affect
	.990
	1.847
	2-354
	.159
	.010

	
	Positive affect
	
	
	
	
	


Note. In bold are reported the significant values. The reference for gender is female vs male. Λ = Wilks’ Lambda; η²ₚ = partial eta squared
