
A BARFIGHT IN VIRTUAL REALITY: ASSESSING THE EFFECTS OF EMOTIONAL 

STATES AND PERSONALITY TRAITS ON THE INTENTION TO AGGRESS 

i 
 

 
 

 

 

 

 

 

A Barfight in Virtual Reality: 

Assessing the Effects of Emotional 

States and Personality Traits on the 

Intention to Aggress 

 

Jonas Weber 

         B.Sc. Thesis  

July 2019 

 

 

 

 

Supervisors: 

First:  Prof. Dr- Jean – Louis Van Gelder 

Second: Ben G. Ganschow  
 

Faculty of Behavioural, Management  
and Social Sciences 

 University of Twente  
P.O. Box 217  

7500 AE Enschede  
The Netherlands 

Faculty of Behavioural, Management 

 & Social Sciences  

 



A BARFIGHT IN VIRTUAL REALITY: ASSESSING THE EFFECTS OF EMOTIONAL STATES AND 

PERSONALITY TRAITS ON THE INTENTION TO AGGRESS 

1 
 

  



A BARFIGHT IN VIRTUAL REALITY: ASSESSING THE EFFECTS OF EMOTIONAL STATES AND 

PERSONALITY TRAITS ON THE INTENTION TO AGGRESS 

2 
 
 

Abstract 

The current study had three goals, with the first goal to replicate the findings by Van Gelder, 

De Vries, Demetriou, Sintemaartensdijk and Donker (2019), who found that Realism and 

Presence are perceived to be higher in a virtual reality (VR) scenario compared to a traditional 

written scenario. The second goal was to investigate whether or not the traits Agreeableness, 

Emotionality and the emotional states Anger, and Anxiety have an effect on an individual’s 

Intention to Aggress. The third goal was to examine to what extent the emotional states 

mediate the relation between the traits and the Intention to Aggress. The final dataset included 

151 Dutch, male participants who were mostly students of the University of Twente. Through 

random allocation the participants either experienced a “bar-fight” scenario in VR or read it. 

Subsequently, participants were presented with questionnaires measuring, Intention to 

Aggress, State Anger, State Anxiety, Presence, Realism and the traits Emotionality and 

Agreeableness. Results indicated that both Agreeableness and State Anxiety have a negative 

and State Anger to have a positive effect on Intention to Aggress. Additionally, the results 

indicated that part of the effect of Agreeableness operates via State Anger. Furthermore, 

participants scored higher on Realism, Presence and Intention to Aggress in the VR condition. 

It seems that by using VR, participants experience the scenario as more intense and react to it 

more similar to how they would react in real life. Thus, the first goal was achieved, and the 

researcher concluded that VR has several advantages over written scenarios when 

investigating the Intention to Aggress. 
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Introduction 

Imagine the following situation: You are out eating with your girlfriend when suddenly a guy 

starts to flirt with her. Not only that but he behaves very rude towards you. What would you 

do? Based on the results of previous research, it can be suggested that your decision to react 

to that provocation is likely to be influenced by your personality and the current emotional 

state you are in (Lerner, Li, Valdesolo & Kassam, 2015; Van Gelder & De Vries, 2012). 

Therefore, the current paper aims to investigate to what extent emotional states mediate the 

relation between personality traits and the intention to aggress. To be more precise, this paper 

will investigate the traits agreeableness and emotionality as well as the emotional states anger 

and anxiety. Further, the two states and traits and their influence on the decision to engage in 

aggressive behaviour will also be investigated. 

  The current study uses a ‘barfight’ scenario. The scenario is very similar to the 

situation described above. Participants either experience the situation by means of a written 

scenario or a scenario in VR. The aim is to investigate whether the findings of Van Gelder et 

al. (2019), can be replicated. This current study uses a similar design, the same scenario as 

well as same VR-video as the study of Van Gelder et al. (2019).  

 To summarize, this thesis has three main aims, first, whether or not the findings of 

Van Gelder et al. (2019) can be replicated. Second, to what extent both traits and states 

impact the intention to aggress and lastly, to what extent the emotional states anger and 

anxiety mediate the relation between the personality traits agreeableness and emotionality on 

the intention to aggress. As the current study makes use of VR, it is necessary to explain why 

it can be a useful tool for social science. 

What is Virtual Reality?  

VR describes an environment that is digitally created and where humans, with the means of 

technological devices, like a laptop, an Xbox or VR goggles, can submerge into (Fox, Arena 

& Bailenson, 2009). As long as something can be digitally created, it can be incorporated in 

VR. In some cases, it is possible for a person in VR to interact with objects, the environment 

or other people (Fox, Arena & Bailenson, 2009).  

 A form of VR is called immersive VR (Lombert et al., 2019; Makransky, Terkildsen 

& Mayer, 2019; Van Gelder, Otte & Luciano, 2014). Immersive VR is mostly experienced via 

a so-called “head mounted display” (HMD). The HMD is placed on a user’s head in such a 

way that he or she will have a display right in front of his or her eyes. Thereby, a feeling of 

being right in the scenario which is played by the VR-device is created. Further, any outside 
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or “real–life” visual information are blocked out by the device. While using a HMD, it is also 

possible to play a 360-degree video, in which the user has the opportunity to move his or her 

head and look at any direction he or she likes (Van Gelder et al., 2019).   

Virtual Reality in Social Sciences 

In the late eighties, VR was first implemented in social sciences, such as psychology (Fox et 

al., 2009). The new tool gave the researchers the opportunity to conduct research with 

participants without the limits of their physical world. For example, in phobia treatments VR 

became a common tool to help individuals confront their anxieties and phobias. Until now, 

studies show promising results (Parsons & Rizzo, 2008). However, when focusing on 

criminology, VR is not yet seen as a common tool to use in research (Van Gelder et al., 2014). 

Nevertheless, Van Gelder et al. (2014) argue that VR should be used more often in the field of 

criminology. According to Van Gelder et al. (2014), using VR makes it possible for 

researchers to achieve and combine both high amounts of realism and experimental control. 

Additionally, scenarios, like a barfight or a burglary, that are created in VR are safe and cost-

efficient. Criminal research could benefit from that as the similar scenarios are difficult and 

costly to recreate in real life. Therefore, according to Van Gelder et al. (2014), VR is suitable 

to research criminal behaviour.    

 In a previous study, Van Gelder et al. (2019) argued that presence and realism are 

likely to be perceived higher in a VR scenario when compared to a written scenario. The 

current study aims to replicate these findings. 

 Presence. ‘Presence’ refers to the individuals feeling of being in a scenario (Van 

Gelder et al., 2014). The higher the level of presence, the more likely an individual will 

respond physiological and psychological to a scenario similar to what he or she would 

respond in real life (Riva et al., 2007; Sanchez & Slater, 2005). For example, an increased 

amount of presence was associated with an increased heart rate of participants in a stressful 

(virtual) environment, which is similar to a real-life response (Van Gelder et al., 2014). 

Additionally, previous studies indicated that emotional reactions to a simulated character in 

the VR can be similar to the reaction of a person experiencing a real-life encounter of such a 

situation (Riva et al., 2007). The level of presence can be increased through different factors. 

For example, if a head movement occurs by the participant, the smaller the delay of the 

display update, the more the level of presence is increased (Sanchez & Slater, 2005).  
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 Realism. ‘Realism’ refers to how real an individual experiences a scenario (Van 

Gelder et al., 2019). According to Witmer and Singer (1998), the more realistic the experience 

is, the more the user will submerge in the VR while simultaneously shutting out cues from the 

real world. This process was coined immersion (Witmer & Singer, 1998). A scenario in VR 

provides the participant, for example, with a surrounding, characters of the story and so on, 

thereby decreasing the amount of imagination the participant needs to feel immersed into the 

story (Van Gelder et al., 2014). The experience is not only limited to visual cues, for example, 

sounds are often implemented as well (Witmer & Singer, 1998.) This can make the 

experience even more realistic and the immersion in VR even easier, faster and more intense. 

Van Gelder et al. (2019) argue that by increasing realism and presence, participants are more 

likely to experience emotions that are similar to those experienced in real life.   

 Intention to Aggress and the Relation to States and Traits 

States can occur momentarily and are thus determined by a certain situation and arise and end 

with the situation. Nevertheless, states can strongly influence a decision (Van Gelder & De 

Vries, 2012). 

 Anger. If a person experiences an angry feeling, the person, at that moment, is in the 

state of anger. According to Lerner and Keltner (2001), the experience of anger can influence 

a person’s risk-perception. An angry person, compared to a person in a calm state, has a more 

positive mindset towards risk estimation as well as risk seeking. Based on the research of 

Lerner and Keltner (2001), it can be assumed that an individual that finds him – or herself in 

an angry state, for example, through provocation, will likely perceive the risk to engage in 

aggressive behaviour as less severe than a person in a calm state. Hence, behaviours like 

aggressive driving or fighting and attacking other individuals are likely to be the result 

(Brezina, Piquero & Mazerolle, 2001; Deffenbacher, Lynch, Oetting, & Yingling, 2001). The 

opposite can be seen with people that score high on anxiety measures (Lerner & Keltner, 

2001).  

 Anxiety. Anxiety can be described as an emotional and behavioural response of an 

individual to a situation that is perceived as stressful or threatening (Neumann, Veenema, & 

Daniela, 2010). An anxious person will more likely perceive the risks of conducting 

aggressive behaviour as more severe than the benefits of it and is therefore, less likely to 

engage in it (Lerner and Keltner, 2001). However, while examining aggressive action, Scarpa 

and Raine (1997) found that children with an anxiety disorder had an increased tendency to 

use physical aggression. Thereby, concluding that anxiety can also increase the use of 
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aggressive behaviour in an individual. In accordance with those findings, Neumann et al. 

(2010) argue that individuals who suffer from psychological disorders related to anxiety often 

display aggressive behaviour. Additionally, Campbell and Hausmann (2013) found that 

women were more likely to aggress against an opponent when in an anxious state. Previous 

results, regarding the effect of high and low scores on anxiety on the intention to aggress, 

seem to be ambiguous, thereby, making it necessary to investigate.  

 Previous studies have found that criminal decision making can be related to the 

personality traits of an individual (Jones, Miller and Lynam, 2011, Van Gelder and De Vries, 

2012). The relationship has been found to be both indirect as well as direct (Van Gelder & De 

Vries, 2012). Traits are mostly stable, meaning they do not or hardly change over the course 

of life. They indicate individual differences in predispositions to think, behave and feel. For 

example, a person that is believed to score high on a personality test measuring anxiety should 

be more prone to feel anxious in general compared to a person who scores low on this trait 

(Spielberger & Sydeman, 1994). Two personality traits, namely agreeableness and 

emotionality, have been found to be linked to criminal behaviour (Jones et al., 2011).  

Therefore, this study will focus on these traits, which are explained in the following. 

 Agreeableness. The first trait, Agreeableness, is represented in the Big Five 

personality inventory (Extraversion, Conscientiousness, Openness to Experience, 

Agreeableness and Neuroticism) as well as in the HEXACO (Honesty-Humility, 

Emotionality, Extraversion, Agreeableness, Conscientiousness and Openness to Experience) 

model (Van Gelder & De Vries, 2012). Grazino and Tobin (2009, p. 46) define Agreeableness 

as “individual differences in being likeable, pleasant, and harmonious in relations to others”. 

It is mainly focused on the diversity of individuals orientations towards interpersonal 

relationships. In general, it can be stated that individuals scoring high on Agreeableness tend 

to be very trusting, empathetic and forthright (Miller, Lynam, & Leukefeld, 2003). In 

contrast, individuals who score low on Agreeableness tend to be manipulative, arrogant and 

quickly lose their temper.  

 Based on the results of the study of Miller et al. (2003), it can be suggested that people 

tend to act more aggressively the lower they score on Agreeableness, thereby linking 

antisocial behaviour, and more preciously aggressive behaviour, to Agreeableness (see also: 

Jones et al., 2011; Miller, Lynam & Jones, 2008). Agreeableness was also found to be linked 

to immediate retaliation, meaning that a person who scores low is more likely to engage in 

immediate retaliation after feeling wronged or feeling provoked by another person (Lee & 
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Ashton, 2012). Furthermore, Lee and Ashton (2012) suggest that low scores on 

Agreeableness are linked to both vengeful and displaced aggression. Thus, individuals scoring 

low on Agreeableness are more likely to immediately aggress against an offender but also 

against their general environment if the source of the aggression is not present.  

 It seems likely that individuals who score low on Agreeableness frequently find 

themselves in an angry state as they have a tendency to quickly lose their temper (Van Gelder 

and De Vries, 2012). Therefore, anger might be mediating a part of the effect of 

Agreeableness on Intention to Aggress. Additionally, Van Gelder and De Vries (2012) 

suggest that the quick loss of temper could work as disincentive against feelings of anxiety or 

fear a decision situation might provoke. Therefore, it can be assumed that anxiety does not 

mediate part of the effect of Agreeableness on Intention to Aggress. 

 Emotionality. The second personality trait that is examined is Emotionality. 

Individuals that score high on Emotionality can be described as vulnerable, sensitive, anxious 

or on the opposite spectrum as fearless, tough and unemotional (Ashton, Lee & De Vries, 

2014). There are also more likely to experience anxiety compared to a person scoring low on 

Emotionality (Ashton et al., 2014). The corresponding reaction to that feeling of anxiousness 

is also likely to be more extreme for an individual scoring high on Emotionality. Therefore, it 

seems reasonable to assume that high scoring individuals are likely to engage less in 

aggressive behaviour as they are more prone to experience anxiety in such situations.  

 Van Gelder and De Vries (2012) argue that low scores on Emotionality could be 

linked to criminal behaviour and further indicate a lessened feeling of fear and anxiousness, 

also regarding potential consequences of criminal behaviour. The anticipation of severity and 

likelihood of consequences is less strong while high risk situations are perceived as less 

dangerous (Van Gelder & De Vries, 2012). Hence, individuals who score low on 

Emotionality might be more inclined to engage in aggressive behaviour than individuals who 

score high on this trait. Their results showed an indirect effect of Emotionality on criminal 

decision making, mediated by perceived risk and negative state affect. Thereby, confirming 

the assumption that individuals with high scores on Emotionality anticipate higher risks and 

more severe outcomes when engaging in criminal behaviour as well as feeling more anxious 

about it than individuals who score low (Van Gelder & De Vries, 2012).  

 As anxiety is a central part of emotionality (Ashton et al., 2014), it can be assumed to 

mediate part of the effect of emotionality on intention to aggress. Additionally, negative 

emotionality, that is the individual’s tendency to react to negative emotions, such as anger, 
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has been linked to aggressive behaviour (Kann, O’Rawe, Huang, Klein & Leung, 2017, 

Garofalo & Velotti, 2017; Verona, Patrick & Lang, 2002). It seems that especially in stressful 

situations, anger may mediate part of the effect of emotionality on intention to aggress. 

The Present Study 

Based on the evidence stated above, it seems reasonable to believe that both trait and state 

level influence an individual’s intention to aggress. This notion is in line with the 

argumentation of Van Gelder and De Vries (2012), who argue that it is important to integrate 

both traits and states into a model since both can influence the decision to conduct criminal 

behaviour as well as both are related to each other. Therefore, the current paper aims to 

answer the research question: “Does the effect of Agreeableness and Emotionality on 

Intention to Aggress operate via the emotional States Anger and Anxiety?”. 

 In this study it is hypothesized that participants will have an increased feeling of 

presence and realism in the VR – condition when compared to the written scenario (H1). 

Second, it is hypothesized that both Agreeableness and Emotionality have a negative effect on 

Intentions to Aggress (H2). Third, it is hypothesized that State Anger has a positive and State 

Anxiety to have either a negative or positive effect on Intentions to Aggress (H3). Fourth, it is 

hypothesized that part of the effect of Agreeableness on Intentions to Aggress is explained by 

State Anger (H4). Finally, it is hypothesized that part of the effect of Emotionality on 

Intentions to Aggress operates via State Anger and State Anxiety. (H5, see Figure 1).  
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Figure 1: Hypothetical model of Agreeableness, Emotionality, State Anger and State Anxiety 

effects on Intention to Aggress as well as assumed mediations.   
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Methods 

Participants 

 The nature of the scenario required participants to be male, heterosexual and Dutch 

native speakers. Participants were mostly students of the University of Twente, N=151 (Mage 

= 22.89, age range: 18-59). The original dataset contained 174 participants, however, 23 of 

the participants did not fill out every question, therefore they were excluded from the final 

dataset that was used for this study. All participants received a compensation for participating 

in the study. The compensation was either a 5-euro VVV-voucher or 0.75 study credits. 

The Procedure 

 The current study was conducted in the IDEATE laboratory of the University of 

Twente in the Netherlands over the course of several weeks. Participants were seated in a 

small room. The researcher introduced the participants to the procedure and potential risks, 

for example nausea, of the study. Further, it was indicated that participants were able to 

terminate the study at any given point. Subsequently, the participants were presented an 

informed consent. After giving consent, the participants were randomly assigned to the 

written or the VR scenario. The participants in the first group (written condition) were asked 

to read the scenario and fill out the questionnaires.   

 A researcher equipped the participants of the second group with Samsung Gear VR 

goggles and headphones. Subsequently, the participants experienced the scenario. When the 

participants were done watching, they were asked to fill out a range of questionnaires. The 

participants were able to fill out the questionnaires via a laptop. After finishing the 

questionnaires, the participant received a compensation for his participation in the study. 

Subsequently, if the participant had any questions regarding the nature of the study, he had 

the chance to ask them.  

Materials 

 Demographics. Items for the following demographics of the participants were 

included into the questionnaire: Age, education, gender, relationship status and, when 

indicated, duration of relationship (see Appendix A).  

 Attractiveness of Lisa. A single item scale was included in order to measure the 

participants perceived Attractiveness of Lisa, who is the person representing the participants 

girlfriend in the scenario (see Appendix B). Similar to the study of Van Gelder et al. (2019), 

this item was used as a control variable as it could give insight whether or not the 
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Attractiveness of Lisa has an impact on the Intention to Aggress. The item used a seven-point 

Likert scale (not at all attractive – very much attractive).  

  Realism. For measuring Realism, the same scale as in the study of Van Gelder et al. 

(2019) was used (see Appendix C). The scale consisted of six items (for example: I think the 

scenario was convincing). The items used a seven-point Likert scale (strongly disagree – 

strongly agree). The estimation of Cronbach’s Alpha ( =.89), suggested good internal 

consistency.   

 Presence. In order to measure Presence, a 13-item scale was used that was developed 

by Schubert, Friedman and Regenbrecht (2001). It was further adapted by Van Gelder et al. 

(2019) in order to include items that suited both the VR and the written condition (see 

Appendix C, example item: I felt emerged in the scenario). The items used a five-point Likert 

scale (strongly disagree – strongly agree) and the estimation of Cronbach’s Alpha ( =.80) 

suggested good internal consistency.  

 Intention to Aggress. For measuring the Intention to Aggress, two items were used 

(see Appendix D, example item: How likely is it that you would use violence in this situation, 

such as pushing, punching or kicking?). The first item used a seven-point Likert scale (very 

unlikely – very likely) while the second item asked the participant to give a percentage 

estimate of how likely he is to use violence. The second item was recoded to a seven-point 

Likert scale. In order to construct the Intention to Aggress scale, the mean scores of both 

items were used. The estimation of Cronbach Alpha ( =.92) suggested excellent internal 

consistency. 

 State Anger. In order to measure the State Anger of the participants, an anger scale 

that was developed by Van Gelder et al. (2019) was used (see Appendix D). The scale 

consisted of five items (for example: Are you angry?). The items used a seven-point Likert 

scale (not at all – very much). The estimation of Cronbach Alpha ( =.91) suggested excellent 

internal consistency. 

 State Anxiety. In order to measure the State Anxiety of the participants, an anxiety 

scale was used (see Appendix D). The scale consisted of five items (for example: Did the 

situation give you an unsafe feeling?). The items used a seven-point Likert scale (not at all – 

very much). The estimation of Cronbach Alpha ( =.86) suggested good internal consistency. 

 Agreeableness, Emotionality and Honesty. In order to measure the personality traits 

of the participants, an adapted version of the HEXACO 104 was used (Ashton et al., 2014). 

Only the scales for Emotionality (15 items, for example: I feel tears coming when I see other 



A BARFIGHT IN VIRTUAL REALITY: ASSESSING THE EFFECTS OF EMOTIONAL STATES AND 

PERSONALITY TRAITS ON THE INTENTION TO AGGRESS 

12 
 
 

people cry.), Agreeableness (16 items, for example: My attitude concerning people who treat 

me badly is to forgive and forget.) and Honesty (10 items, for example: I would not boast to 

get a raise or promotion at work, even if it would be successful.) were included (see Appendix 

E). The items used a five-point Likert scale (I totally disagree – I totally agree). In total, the 

Cronbach’s Alpha of the scale including the items of Emotionality, Agreeableness and 

Honesty (41 items in total,  = .76) suggested acceptable internal consistency.  

  Self-Reported Delinquency. The researcher assumed that delinquent behaviour in 

the past might influence an individual’s score on Intention to Aggress. Therefore, Self-

Reported Delinquency was used as control variable. Accordingly, a scale was developed that 

included a scale by Svensson, Weerman, Pauwels, Bruinsma and Bernasco (2013) as well as 

two items of the Youth Risk Behaviour Surveillance System (Centre for Disease Control and 

Prevention, n.d.). The scale consisted of 22 items (see Appendix F, example item: How often 

did you put something on fire in the last 2 years?). A Self-reported Delinquency scale was 

constructed based on the mean scores of the items. The items used a five-point Likert scale 

(never – more than 10 times). The estimation of Cronbach Alpha ( =.82) suggested good 

internal consistency. 

 Self-Reported Victimization. The researcher assumed that victimization in the past 

might influence an individual’s score on Intention to Aggress. Therefore, Self-Reported 

Victimization was used as control variable. In order to measure Self-reported Victimization, a 

scale, based on the Veiligheidsmonitor 2014 was used (CBS, 2015). In total, 14 items were 

used (see Appendix G, example item:  How often has there been a burglary, or attempt 

therefore, in your home in the last 2 years?). The items used a five-point Likert scale (never – 

more than 10 times). The estimation of Cronbach Alpha ( =.83) suggested good internal 

consistency. 

The Scenario 

 Both the VR as well as the written scenario used for the current paper are the same as 

the ones used in the study of Van Gelder et al. (2019). Ahead of the scenario, the participant 

of both conditions watched a video which depicted landscapes in order to ensure that all 

participants were in a neutral state. The situation the participant was confronted with goes as 

follows (see Appendix H): The participant is out eating with his girlfriend Lisa. When he 

returns from paying the bill, he finds that another guy started flirting with his girlfriend. A 

verbal conflict between the two males arises that quickly escalates.  
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 Experience of the Scenario.  In the VR condition, the participant experienced the 

scenario via a 360⁰ video that was played on a Samsung Galaxy S7 that was attached to a 

Samsung Gear VR Headset. Furthermore, the participant wore headphones in order to not be 

disturbed by outside noises. Participants who were in the reading condition, read the scenario 

on a laptop.  

 The Design and Making of the Scenario. The written scenario was designed so that 

it closely resembled the one experienced in the VR. The VR scenario was filmed in a pub in 

Amsterdam. In order to place the participant in the middle of the action, the video was filmed 

with a helmet with six GoPro cameras attached to it. Thereby, it was ensured that the 

participant, while in VR, experienced the scenario from his perspective and was able to look 

in any direction of his liking.  
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Results 

In order to answer the research question and test the five hypotheses, different analyses were 

conducted. Based on the study of Van Gelder et al. (2019), the Attractiveness of Lisa was 

used as a control variable. An image of an actual person portraying Lisa was provided for the 

participants in the VR-condition. However, in the written scenario the participants had to 

imagine Lisa by themselves. Therefore, differences between the conditions could arise. Thus, 

the difference between the condition 1 – VR scenario (VR, NVR= 78) and condition 2 – 

Written scenario (W, NW= 73) in terms of the perceived Attractiveness of Lisa was examined. 

While Van Gelder et al. (2019) found that participants perceived Lisa as significantly more 

attractive in the written condition, the current study found that Lisa was perceived only 

slightly more attractive in the written condition (M=4.96, SD=1,62) compared to the VR-

condition (M=4.49, SD=1,23). Nevertheless, for the following analyses, the Attractiveness of 

Lisa was taken as control variable as it could give insight in whether or not the Attractiveness 

of Lisa has an impact on the Intention to Aggress.  

 Second, partial correlations were computed between condition, State Anger, State 

Anxiety, Emotionality, Agreeableness, Self-reported Victimization (SRV), Self-reported 

Delinquency (SRD) and the outcome variable Intention to Aggress (see Table 1). All 

variables correlated significantly with Intention to Aggress except for SRV, State Anxiety and 

Emotionality. As expected, Agreeableness was significantly negatively correlated with 

Intention to Aggress, while State Anger, Presence, Realism and SRD were significantly 

positively correlated. Further, Presence and Realism were both correlated with State Anger, 

State Anxiety, Agreeableness and themselves. The findings largely overlapped with the 

findings of Van Gelder et al. (2019).  
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 Next, the difference between Realism and Presence in the VR-condition and the 

written condition was examined (see Table 2). In line with hypothesis 1, both conditions 

differed significantly on Presence as well as on Realism. Furthermore, participants scored 

higher on Intention to Aggress in the VR-condition. The scores on State Anxiety and State 

Anger were similar in both conditions  

 

Table 2. Mean and Standard Deviation estimates of Presence, Realism,  

Intention to Aggress, State Anger and State Anxiety per condition. 

Condition 

Variables 

VR 

M (SD) 

Written 

M (SD) 

Presence 3.38 (.62)    2.93 (.78) 

Realism  3.67 (.57)    3.32 (.76) 

Intention to Aggress   2.94 (1.81)    2.60 (1.65) 

State Anger  4.49 (1.43) 

 

   4.47 (1.61) 

State Anxiety   3.90 (1.22) 

 

   3.94 (1.52) 

Note.  N= 151, SD= Standard Deviation  

 

 Subsequently, stepwise regression analysis was employed to predict Intention to 

Aggress from Emotionality, Agreeableness, State Anger and State Anxiety (see Table 3). In 

each model, Attractiveness of Lisa, SRD and SRV were used as control variables. In the first 

step, the control variables were included. In the second step, Agreeableness and Emotionality 

were included. Agreeableness was found to be a significant predictor for Intention to Aggress, 

while Emotionality was only found to be a marginally significant predictor. In the third step, 

State Anger and State Anxiety were added. Both were found to be significant predictors for 

Intention to Aggress. In the final model, SRD, Agreeableness, State Anger and State Anxiety 

were significant predictors of Intention to Aggress. All predictor variables together explained 

41.9 percent of the total variance. 

 Accordingly, the results show partial support for hypothesis 2 as Agreeableness was 

found to have a negative direct effect on Intention to Aggress while no effect for Emotionality 
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emerged. Further, the results fully support hypothesis 3, as State Anger was found to have a 

direct positive effect and Anxiety to have a direct negative effect on Intention to Aggress.  

 

Table 3. Unstandardized and Standardized Regression Coefficients of Intention to Aggress on 

Emotionality, Agreeableness, State Anger, State Anxiety, SRD, SRV and Attractiveness of 

Lisa. 

 

Variables 

Step 1 

B (SE) 

 

β 

Step 2 

B (SE) 

 

β 

Step 3 

B (SE) 

 

β 

SRD 1.57 (.66) .21*  1.02 (.62)   .14    .92 (.54)   .13* 

SRV    .01 (.03)  .02    .01 (.03)     .01     .01 (.02) .02 

Attractiv. of Lisa    .10 (.10)  .08    .18 (.09)     .15     .09 (.08)    .07 

Agreeableness  
 

 -1.32 (.27) -.39** -.59 (.25) -.18* 

Emotionality        .57 (.30)    .15+     .29 (27)    .07 

State Anger  
 

     .66 (.09) .58** 

State Anxiety   
 

   -.22 (.10)   -.18* 

R2 
 

.06**  .20**  .42* 

Note.  N= 151, SE= Standard Error, SRD= Self-reported Delinquency, SRV= Self-reported 

Victimization  

+p<.10 

*p<.05. 

**p<.01 

  

 In the final step, it was analysed whether the effects of Emotionality or Agreeableness 

on Intention to Aggress are mediated by emotional states, that are State Anger or State 

Anxiety. The PROCESS add-on for SPSS was used for the mediation model (Preacher & 

Hayes, 2004). A nonparametric bootstrapping procedure was used. A total of 5000 bootstrap 

samples were used. The perceived Attractiveness of Lisa, SRD as well as SRV were again 

used as control variables. When State Anger was regressed on Agreeableness, a significant 

effect was found (see Table 4). Furthermore, Agreeableness as well as the mediator State 

Anger were regressed on Intention to Aggress. In accordance with the results of the stepwise 

regression a significant direct effect was found for the mediator State Anger as well as for 

Agreeableness on Intention to Aggress. Further, the bootstrap procedure showed a significant 

indirect effect of Agreeableness, through State Anger, on Intention to Aggress (B=-.62, 
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SE=.16, 95% CI [-.95, -.32]). Thereby, indicating that, as it was hypothesized, State Anger 

mediated the relation between Agreeableness and the Intention to Aggress. Accordingly, the 

results support Hypothesis 4.  

 

Table 4. Unstandardized Regression Coefficients with Standard Errors 95% Confidence 

Intervals (CIs) estimating the Relations between the Predictor Agreeableness, the Mediators 

State Anger, and the Outcome Variable Intention to Aggress with SRD, SRV and 

Attractiveness of Lisa as Covariates (Simple Mediation).  

 

 

Independent Variable 

                     Dependent 

State Anger (Mediator) 

B        SE      95% CI  

Variables 

Intention to Aggress 

B       SE      95% CI     

Agreeableness     -1.08   .23    [-1.54, -.63]   -.58     .24   [-1.06, -.11]  

State Anger (M)    .57     .08   [.41, .73] 

Covariates       

Attractiv. of Lisa    .17   .08    [.00, .34] 
 

  .07    .08    [-.10, .22] 

SRD   .03   .56    [-1.08, 1.14] 
 

1.02    .54    [-.06, 2.09] 

SRV  -.00  .02     [-.05, .05] 
 

  .00    .02    [-.04, .05] 

Note.  N= 151, SE= Standard Error, SRD= Self-reported Delinquency, SRV= Self-reported 

Victimization  

  

 The same procedure was conducted with Emotionality as the independent variable. 

When regressing the mediators on Emotionality, no significant coefficient was found (see 

Table 5). When Emotionality and the mediators were regressed on Intention to Aggress, State 

Anger was found to have a significant effect while State Anxiety did not. The bootstrap 

procedure showed a non-significant indirect effect of Emotionality, through State Anger, on 

Intention to Aggress (B=.23, SE=.28, 95% CI [-.26, .85]). Thereby, indicating that State 

Anger does not mediate the relation between Emotionality and the Intention to Aggress. 

Further, the bootstrap procedure showed a non-significant indirect effect of Emotionality, 

through State Anxiety, on Intention to Aggress (B=-.14, SE=.10, 95% CI [-.37, .00]). Thus, 

indicating that State Anxiety does not mediate the relation between Emotionality and the 

Intention to aggress. Accordingly, the results show no support for hypothesis 5 as no 

significant mediation effect was found.  
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Table 5. Unstandardized Regression Coefficients with Standard Errors 95% Confidence 

Intervals (CIs) estimating the Relations between the Predictor Emotionality, the Mediators 

State Anger and State Anxiety, and the Outcome Variable Intention to Aggress with SRD, SRV 

and Attractiveness of Lisa as Covariates (Simple Mediation).  

 

 

Independent Variable 

                     Dependent 

State Anger (Mediator) 

B        SE      95% CI  

Variables 

State Anxiety (Mediator) 

B       SE      95% CI     

                        

Intention to Aggress  

B      SE     95% CI  

Emotionality      .31   .28    [-.25, .86]  .56   .25    [.07, 1.05]   .11   .26    [-.40, .62] 

State Anger (M)    .75    .09   [.58, .92] 

State Anxiety (M)   -.24   .10    [-.44, -.05] 

Covariates           

Attractiv. of Lisa    .13   .09    [-.05, .30] 
 

  .14   .08    [-.01, .30]  .05    .08   [-.12, .21]  

SRD   .55   .59    [-.63, 1.70] 
 

-.24   .52     [-1.27, .79] 1.12   .54   [.06, 2.19] 

SRV   .00   .03    [-.05, .05] 
 

  .01   .02    [-.03, .06]  .01    .02   [-.04, .06] 

Note.  N= 151, SE= Standard Error, SRD= Self-reported Delinquency, SRV= Self-reported 

Victimization  
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Discussion 

The aim of this paper was threefold. First, the aim was to replicate the results of Van Gelder 

et al. (2019) regarding Realism and Presence in a VR scenario vs. a written scenario. Second, 

the study intended to test to what extent Emotionality, Agreeableness, State Anger, and State 

Anxiety have an effect on an individual’s Intention to Aggress. Third, it was tested whether 

emotional states mediate the relation between personality traits and Intentions to Aggress.  

 In the study, participants were randomly assigned to either the VR - or the written 

scenario condition. Participants in the first condition were asked to watch a 360⁰ video of a 

barfight scenario on a HMD. The second condition asked the participants to read the same 

scenario in form of a text presented to them on a laptop. Both groups, after experiencing the 

scenarios, filled out questionnaires.  

 While Realism refers to how real the participants perceived the scenario, Presence 

refers to the individuals experience of being in the scenario itself (Van Gelder et al., 2014). 

The current study found that participants scored higher on both Realism and Presence in the 

VR-condition, corresponding with the findings of Van Gelder et al. (2019). Moreover, the 

Intention to Aggress was also found to be higher in participants of the VR-condition in 

comparison to those who read the scenario. Additionally, participant scores on State Anger 

were found to be similar in both conditions. Furthermore, adding to the results of Van Gelder 

et al. (2019), State Anxiety was found to be similar in both conditions.  

 Both Realism and Presence have been found to correlate with each other in the current 

study. This is in line with Witmer and Singer (1998), who found that the more realistic a 

person’s perception of a scenario is, the more that person will immerse him- or herself in VR 

(see also Slater, Khanna, Mortensen, & Yu, 2009).  

 To examine what predicts the Intention to Aggress, the traits Emotionality and 

Agreeableness and the states Anger and Anxiety, were included in the research. Both traits 

and State Anger have been linked to aggressive behaviour in previous studies (Brezina et al., 

2001; Jones et al., 2011; Miller et al., 2003; Scarpa and Raine, 1997; Van Gelder and De 

Vries, 2012). Further, based on the research of Lerner and Keltner (2001), it was expected that 

being anxious reduces an individual’s Intention to Aggress. In the current study, both states 

have been found to have a direct effect on Intention to Aggress. While State Anxiety had a 

negative effect, State Anger had a positive effect. The findings related to State Anger were in 

accord with findings of Van Gelder and De Vries (2012), while the findings related to State 

Anxiety were in accord with the current studies expectations. 
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 Based on the results of this study, it seems likely that individuals in an angry state are 

more inclined to engage in aggressive behaviour compared to individuals in an anxious state. 

According to Paternoster and Pogarsky (2009), the decision to engage in a criminal act is 

influenced by cost-benefit assessment of the act itself. Research suggests that those 

assessments are influenced by the emotional states a person is in (Van Gelder & De Vries, 

2012). Being in an anxious state makes one more aware or sensitive to the risks of an act 

while the opposite can be seen for individuals that are in an angry state (Lerner & Keltner, 

2001). The results of the current study are in accord with this research. 

 While both State Anger and State Anxiety were found to have a significant effect on 

Intention to Aggress, Emotionality was found to not have any significant effect. The findings 

suggest that scores on Emotionality do not predict Intention to Aggress. According to Jones et 

al. (2011), Emotionality is one of three personality traits that have been linked to criminal 

behaviour. Van Gelder et al. (2012) found a direct and indirect effect of Emotionality on 

criminal decision making. The findings of this study contradict those findings. However, the 

current study did not test the effect on criminal decision making but rather on the intention to 

conduct aggressive behaviour. Nevertheless, Emotionality has also been linked to so-called 

reactive or provoked aggression (Book, Visser, Volk, Holden & D’Agata, 2019; Dinić & 

Wertag, 2018; Knight, Dahlen, Bullock-Yowell & Madson, 2018). However, a study by Dinić 

and Wertag (2018) found that the link between reactive aggression and Emotionality had only 

a significant effect for females. Thereby, the reason why, in this study, Emotionality was not 

found to have a significant effect on Intention to Aggress could be explained, as only male 

participants were used. Furthermore, the results of the current study did not show any 

mediation effect of State Anger or State Anxiety on Emotionality’s effect on Intention to 

Aggress.  

 Agreeableness was found to have a negative direct effect on Intention to Aggress. 

Those findings are in accordance with findings of previous studies that have linked low scores 

on Agreeableness to criminal and aggressive behaviour (Jones et al., 2011; Miller et al., 2003; 

Miller et al., 2008). Individuals scoring low on Agreeableness are often described as quick to 

anger, manipulative and arrogant. Thus, they are more likely to engage in antisocial and 

aggressive behaviour (Miller et al., 2003).  

 Further, as expected, it was found that State Anger mediated the effect of 

Agreeableness on Intention to Aggress. The mediation effect is positive, meaning that 

individuals who score lower on Agreeableness are more likely to pursue aggressive behaviour 
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when angered. Previous findings of different studies already led to the suggestion that people 

who score low on Agreeableness are quickly angry as well as  more likely to engage in 

aggressive behaviour, for example if provoked (Ashton et al., 2014; Jones et al., 2011; Miller 

et al., 2003; Miller et al., 2008; Van Gelder & De Vries, 2012). The current study adds to 

these findings. It appears that individuals that score low on Agreeableness are more likely to 

get angry and through that anger are even more inclined to use aggressive behaviour than they 

would normally. Future studies could examine which facet of Agreeableness is most affected 

by high scores on State Anger. This notion is in accord with the suggestions of Miller et al. 

(2008), who argues that rather than investigating broad personality domains, research should 

focus more on the different sub-traits or facets as they might be linked differently to the 

construct under investigation.  

 To sum it up, the results indicate several things. First, the scores on Presence and 

Realism indicate that participants perceived VR as more realistic and had a higher feeling of 

being in the scenario. Second, higher scores on State Anger, State Anxiety and Intention to 

Aggress seem to indicate that the emotional reactions of the participants represent emotions 

they would feel in a similar real-life situation more closely. Third, State Anger, State Anxiety 

and Agreeableness were found have an effect on Intention to Aggress. However, Emotionality 

was not found to have an effect. Fourth, the findings of the current study indicate that State 

Anger explains part of the effect of Agreeableness on Intention to Aggress.  

Strength and Limitations   

 A potential threat to the validity of the current study might be that the item controlling 

for the sexuality of the participants was not included. Hence, the results could be influenced 

as potential homosexual participants are likely to have a different emotional reaction to the 

scenario than heterosexual man. Further, the current study had no forced answer for its 

questionnaire, thereby several participants had to be excluded since they did not respond to 

every question. However, if included, forced answer could have had a similar effect, as 

participants who feel uncomfortable answering every question probably would have stopped 

the study entirely. Therefore, this is only seen as a minor limitation.    

 While the current study has certain limitations, it also has a major strength. It aimed, 

among others, on replicating the results of Van Gelder et al. (2019). This aim was achieved as 

most of the results, except for the Attractiveness of Lisa, were nearly identically replicated, 

even though the context of both studies can be seen as very different. Van Gelder et al. (2019) 

conducted their study at the Lowlands Festival 2015 in the Netherlands. The participants 
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differed in several aspects from the ones used in the current study. The age range and 

educational level of the participants were different. Partly, the participants of the study of Van 

Gelder et al. (2019) were under the influence of drugs or alcohol. Further, the setting was 

noisy. In comparison, the current study mainly used students, indicating that all of them were 

about the same age and have about the same educational level. Further, none of the 

participants, to the knowledge of the researcher, were under the influence of any drugs. The 

setting was more controlled and freer from outside disturbance. If the difference in the setting 

would have had a large effect on the results, the question would arise if the results of both 

studies could be seen as valid. Nevertheless, the results of Van Gelder et al. (2019) were 

largely replicated and thus the validity of the results of both studies was increased.  

Conclusion and Recommendations  

 In their article, Van Gelder et al. (2019) argue that VR-scenarios could be used more 

often in criminal research than the traditional method of written scenarios. The results of the 

current study further underline this notion. In general, it seems that participants’ reactions to a 

VR scenario are closer to real life reactions than those of participants that read about the same 

scenario.  

 Not only do the results of the current study strengthen the argument that VR could be 

used more often in criminal research, but they also provide research data that could be used as 

a basis to develop preventive interventions that focus on individuals that have a higher 

intention to aggress. Similar to the current study, participants (emotional) reactions to 

different scenarios, for example a burglary, in VR could be examined. Thereby, situations that 

are likely to trigger aggressive behaviour as well as personally traits and emotional states 

related to aggressive behaviour can be studied in a controlled environment. Thus, data could 

be gathered on what predicts and influences an individual’s intention to aggress most. With 

the help of such data developing interventions, that are aimed to reduce aggressive behaviour, 

might have a higher chance to be of success. The increasing technological advances, 

especially in the field of VR, are likely to make the technology cheaper, therefore better 

accessible for more people, as well as increase the quality of the experience. That in turn will 

further increase the benefits of using VR as a research tool in criminal and psychological 

science.  
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Appendix 

Appendix A: Questionnaires for Demographics 

 

Appendix B: Questionnaire for Attractiveness of Lisa 

Hoe aantrekklik vind je Lisa (1=Helemaal niet aantrekkelijk – 7 = Zeer aantrekkelijk) 

  

 

Appendix C: Questionnaire for Realism and Presence  
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Appendix D: Questionnaire for Anxiety, Anger, Guilt/Shame, Risky Choice and  

Perceived Risk, Intention to Aggress  
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Appendix E: Questionnaire for Agreeableness, Emotionality and Honesty 
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Appendix F: Questionnaire for Self-Reported Delinquency  

 

 

Appendix G: Questionnaire for Self-Reported Victimization  
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Appendix H: The Scenario 

Een avond in Molly Malone's 

Stel je voor: Het is vrijdagavond en je bent samen met je vriendin Lisa in de Ierse Pub "Molly 

Malone’s" in het Centrum van Amsterdam. Je bent met Lisa, met wie je alweer twee jaar samen bent, 

naar Molly’s gegaan om wat te eten. Het eten was heerlijk en jullie hebben er ook een goed glas wijn 

bij gedronken. Jullie besluiten na het hoofdgerecht niet nog een dessert of koffie te nemen maar om 

naar huis te gaan. Je loopt naar de bar om daar af te rekenen. De barman vraagt of het gesmaakt heeft 

terwijl hij je de rekening van  €47 geeft. Je zegt dat het heerlijk was,  betaalt met een briefje van €50 en 

zegt dat hij het wisselgeld mag houden. Terwijl je vervolgens terug naar je tafel loopt zie je dat een 

man van ergens begin twintig die je niet kent met Lisa staat te praten. Terug bij je tafel aangekomen 

hoor je hem haar telefoonnummer vragen. Dan onstaat de volgende dialoog tussen jou en hem die snel 

uit de hand loopt:  

JIJ:    “Wat is dit? Sta jij mijn vriendin te versieren?”  

MAN:   (blijft Lisa aankijken) “Ze heef toch geen ring om? Dan kan ze toch praten met wie ze wil?”  

JIJ:  “Kom Lisa, we gaan.” 

MAN: (tegen jou) “Misschien moet jij maar eens gaan.” 

JIJ:  (met nadruk) “Ik heb het niet tegen jou!” 

MAN:  (draait zich naar jou toe): “Maar ik wel tegen jou” 

JIJ:  (met stemverheffing) “Rot op man!”  

MAN: (ook met stemverheffing) “Rot zelf op!” 

JIJ: (dreigend)  “En nu moet je ophouden!”  

MAN:  (uitdagend) “Of wat?”  
 


