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Abstract  

This study explores the effects of the perspective-taking of non-player characters (NPCs) on enhancing game 
immersion in prosocial virtual reality (VR) games. Prosocial games are games that focus on helping others. Game 
researchers and designers have been keen to investigate and identify factors that influence the immersive 
experience in digital games. Previous studies show that VR allows people to take the perspective of others, 
inducing empathy and prosocial behavior in the real world. In this lab-based study, we explore whether and how 
taking the perspective of other game characters—NPCs in a prosocial VR game—influences players’ in-game 
empathy towards NPCs and game immersion. Prior to a gameplay, participants first experienced either a robot’s 
perspective of being destroyed by fire in VR or read a text description about the same event. Then, they 
participated a prosocial VR game in which they saved robots. The findings show that perspective-taking 
experiences indirectly enhance participants’ game immersion via the effects of closeness with the destroyed robot 
and empathy towards the four robots protected by the player. This indirect effect is moderated by players’ weekly 
exposure to video games. These results suggest that VR-based perspective-taking of NPCs can indirectly enhance 
VR gameplay experiences in prosocial VR games. Theoretical and game design implications are discussed.  
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1 INTRODUCTION
In everyday life, if we experience facing the difficulties currently experienced by other people, we feel more for 
them. In prosocial games in which players need to help non-player characters (NPCs), players normally only 
experience the challenges faced by the player characters. They do not have a chance to experience the suffering 
of the NPCs that they are supposed to help. This study investigated whether and how an experience of facing the 
suffering of NPCs would influence players’ feelings for them and subsequently the gameplay experience in a 
prosocial virtual reality (VR) game context.  

Prosocial behavior refers to the social behavior of helping or sharing with others. Prosocial behavior is a 
common theme in games and was so even before it became a research focus. For example, in the game Bouncing 
Babies, released in the 1980s, the player controls two firemen holding a net to save babies falling off a building on 
fire. Super Mario World, released in the 1990s, is about the protagonist Mario’s quest to save Princess Peach. In 
the game Death Stranding, released in 2019, players control the player character Sam Porter Bridges to help people 
deliver packages to each other and eventually help reconnect the post-apocalyptic world. Such themes of 
prosocial behavior are also common in VR games. For example, in the first mission of Ironman VR, released in 
2020, players need to control Ironman to rescue Pepper Potts from a falling airplane. 

VR games have been growing more popular because of the recent introduction of consumer-grade VR 
headsets [37]. VR games offer a new form of gameplay and a new area of design space. Most VR games focus on 
the perspective of player characters. Through the player character’s perspective, players tackle challenges and 
interact with other NPCs. The design of many VR games has been so focused on taking the perspective of the 
player characters that very limited attention has been paid to the perspective of NPCs.  Experiencing the 
perspective of NPCs in VR games is a novel design intervention. Despite the rich body of literature on perspective 
taking, it has not been investigated in the context of game immersion. This research aims to fill the gap by 

This is an Accepted Manuscript of an article published by Taylor & Francis in Behaviour & Information Technology on 29 Dec 2020 (published online), 
available at: https://doi.org/10.1080/0144929X.2020.1864018.

This is the Pre-Published Version.



  

 

investigating whether and how experiencing the challenges of NPCs can influence players’ gameplay experiences. 
In addition to being a novel design intervention, the current study was also motivated by previous findings in 
several studies, including studies on perspective-taking, empathy, and prosocial behavior.  
The results of this study contribute to the literature on perspective-taking, its effect on fictional characters in 
fictional worlds, and its influences on immersion in the context of gameplay. The findings of this study also open 
up new avenues of VR game design for exploration by game designers and researchers.  

2 Related Work  

2.1 Prosocial Games 
The focuses of research in digital games have expended from the negative effects of violent games to the positive 
effects of prosocial games (games involving prosocial behaviors). Research on video games has traditionally been 
largely focused on the negative effects of video games [e.g. 2,19,28] because of the commercial success of video 
games that involve violence, such as Doom, first released in 1993. Evidence has shown that violent video games 
have been associated with reduced empathy and an increase in aggressive behavior [2], as well as reduced guilt 
[28]. Later research has indicated that the influence of games on players does not have to be negative. In a meta-
analysis of 98 studies, Greitemeyer and Mügge [25] concluded that video games have social influences on players. 
Violent games increase aggression and decrease prosocial outcomes, while prosocial games have the opposite 
effect.  

In the 2010s, psychologists started to explore the possibility of the positive effect of video games, 
especially in prosocial video games [23,24,27]. Evidence has supported the notion that prosocial games can 
increase prosocial behavior in the real world [49]. For instance, Greitemeyer and Osswald [26] found that playing 
a prosocial video game encouraged players to think about prosocial behavior and actually become more 
committed to prosocial behavior. They found that after participants played a prosocial video game, they were 
more likely to perform prosocial behaviors, such as helping to clean up after a cup of water was knocked over 
(see Passmore and Holder [49] for a detailed review).  

Research on prosocial games has frequently focused on their effects on real-world behavior, but has 
seldom focused on their influences on game experiences and behaviors. One exception is a study by Lim [45] that 
focused on players’ empathy towards characters in the game world. Based on a survey of 524 respondents’ 
gameplay behaviors and perceptions, Lim concluded that players do have empathy towards non-player characters 
(NPCs). Such empathy can be a motivation for helping NPCs in the game world.  

2.2 Perspective Taking  
Researchers have been interested in the effects of perspective-taking, understood as the notion of taking the 
perspective of another person [7]. Perspective-taking has been the focus of interests in various contexts and thus 
there are different interpretations of the term [22]; it can be understood as (a) an action or cognitive process, (b) 
an ability, or (c) a personal trait. In the current study, we understand perspective-taking as a cognitive process. 
Perspective-taking can be achieved via interventions as simple as being asked to imagine the life of another 
person, which has been shown to influence people’s attitude towards other social groups. In a series of studies, 
Galinsky and Moskowitz [21] instructed their participants to imagine and write a short essay about the life of an 
elderly person. Their findings show that this perspective-taking task suppressed the participants’ stereotypical 
thoughts and enhanced their perceived closeness with the elderly. Scholars have investigated the effects of 
perspective-taking on different areas, such as prejudice [20] and the evaluation of others’ creativity [29]. 

VR technologies have been studied by researchers as a medium for allowing users to experience the 
perspectives of others [e.g. 4,6,33]. For example, being embodied in a virtual body with a different skin color in 
VR has been shown to reduce implicit racial bias [6]. De la Pe“a et al. [50] argue that VR induces users’ subjective 
feelings of presence in a virtual environment, which in turn helps them to understand others’ perspectives. Most 
modern VR headsets, such as Oculus Rift™ and HTC Vive™, consist of a head-mounted display (HMD) for users’ 



  

 

view and two controllers for users’ hands. The HMD presents a first-person view of virtual environments that 
can be simulations of real-world situations (e.g. in the use of VR in the construction industry [44]) or 
manifestations of fictional worlds (e.g. in VR games [36]). Users of VR can see what another person might see in 
the situation presented in the virtual environment. 

VR-based perspective-taking has been compared with perspective-taking in other media, such as videos. 
For instance, Ahn et al. [1] presented participants with a VR-based experience of being a cow in nature. Such 
first-person experiences of animals shortened participants’ perceived distance with nature (referred as inclusion 
of nature in self [59]) as compared to a video presentation. Although VR involves advanced technologies, it may 
not always be more effective than other formats. Herrera et al. [33] studied the long-term effects of VR-based 
perspective-taking on empathic feelings towards homeless people. They found that there were no significant 
differences in the self-reported measures of empathic feeling between the condition using VR perspective-taking 
and the one using mental simulation.  

2.3 Empathy and Prosocial Behavior   
Empathy is an area often studied when investigating the influence of perspective-taking on video games. Empathy 
refers to the understanding and sharing of another person’s feelings [43 p.287]. It can be conceptualized as both 
a personal trait (trait empathy) and a psychological process (state empathy) [55]. The current study focuses on 
state empathy, which refers to the psychological process of sharing another’s feelings at any given moment. State 
empathy is studied in many contexts, such as people’s processing of persuasive messages [54], rape-prevention 
campaigns [17], media consumption [52], and learning in serious games [5]. Game design researchers have 
explored games that induce empathy through mixed reality [e.g. 41]. 

Empathy is considered to be a motivation for prosocial behavior. Researchers have been interested in 
how empathy can be induced through perspective-taking and video games, and how that may indirectly influence 
players’ prosocial behavior in the real world. Previous evidence suggests that empathy can be a determinant of 
the effects of video games on aggression and prosocial behavior. For example, Happ et al. [30] had participants 
play as either a superhero (Superman) or a supervillain (Joker) in a violent fighting game. By manipulating the 
players’ empathy towards the characters they controlled with perspective-taking, these researchers demonstrated 
that empathy influences the effects of avatars on players’ perception of others. After the participants played as 
Superman, empathy induced the participants to view neutral faces as less aggressive. In the case of those who 
played as Joker, empathy induced the participants to view neutral faces as more hostile.  

2.4 Game Immersion and Characters  
Game researchers and designers have been keen to investigate factors influencing players’ immersion in games. 
Game immersion refers to a person’s engagement when playing a digital game [11]. It is a term that is often used 
by players to describe their gameplay experience [9]. It is often considered an important quality for a successful 
digital game to be able to immerse its players in the game world. Game designers and developers thus strive to 
make their games immersive [38].  

Researchers have investigated the effects of various design elements in video games on players’ sense of 
immersion. Examples include power-ups [16], points of view [15], gestural controls [8], mobile game control 
mechanisms [12], and peer players [10]. Researchers have also investigated the effects of game controllers [40] 
on immersion and game experiences across different game genres [39]. Factors such as audio may seem important, 
but have actually been found to have little impact on game immersion [53]. 

The experience of controlling a character in a virtual or game world may influence gameplay experiences. 
The Proteus effect refers to the influence of an avatar on its owner’s social behavior [60] in contexts such as 
chatrooms, online forums, multiplayer games, and VR applications. An avatars’ characteristics (e.g., a good-
looking appearance) may cause players to behave differently (e.g., act more confidently). In one of Yee and 
Bailenson’s lab experiments [60], participants controlling more attractive avatars were willing to get closer to a 
confederate and to disclose more information in a VR room. In the second study reported in their paper, Yee and 



  

 

Bailenson demonstrated that participants assigned to a taller avatar in VR were more likely to enact an unfair 
money-split with others, while those using a shorter avatar were more likely to accept an unfair offer. In another 
study, Fox et al. [18] demonstrated that women assigned to sexualized characters in VR are more likely to have 
thoughts related to self-objectification.  

3 Current Study : Taking the Perspective of NPCs 
The current study investigates whether and how perspective-taking with regard to NPCs influences players’ 
immersion in prosocial VR games. The studies reviewed above support our hypothesis that NPC perspective-
taking has an influence on different aspects of gameplay experiences and indirectly influences immersion. In this 
section, we present our hypotheses. 

3.1 Perceived Distance 
In a prosocial VR game, the players are expected to perform prosocial behaviors to help or protect others. The 
characters to be helped are presented as victim NPCs in such games (e.g. the babies in Bouncing Babies, Pepper 
Potts in Ironman VR). Although prosocial games are not normally designed to let the players experience the 
struggles or pain experienced by these NPCs, the perspective-taking experience of being a victim NPC may 
influence players’ gameplay experiences.  

First of all, the literature on perspective-taking has offered evidence to support the notion that VR-based 
experiences of others’ perspectives are influential on viewers’ attitudes and behaviors [e.g., 1,48]. We hypothesize 
that the same effect can happen in the case of victim NPCs in prosocial VR games. After experiencing the 
perspectives of NPCs, players may feel closer to them. Therefore, we derive the following hypothesis:  
 
H1: In a prosocial VR game, players who take the perspective of victim NPCs will perceive themselves as 
emotionally closer to the NPCs than those who do not.  
 

3.2 Empathy  in Game World  
Previous studies on perspective-taking have shown evidence supporting the notion that VR-based perspective-
taking induces viewers’ empathic feelings towards the person whose perspective has been experienced by the 
viewers [e.g., 33,48]. The influence on empathic feelings that these studies focused on are situated in the real-
world. In prosocial VR games, the players’ interactions with victim NPCs are purely in the fictional worlds of the 
games. If the players have a perspective-taking experience with the victim NPCs in a prosocial VR game, any 
effects on their empathic feelings would relate to their feelings towards fictional characters (the victim NPCs) in 
a fictional world (the virtual environment of the VR game). Although the settings are not entirely the same as 
those in previous studies, there are similarities.  

In both settings, the audience experiences what happens to a character from a first-person perspective in 
VR. The characters concerned in the current study (victim NPCs) are fictional, unlike the characters in previous 
studies, who were real people. However, previous findings in media have shown that audiences can have feelings 
and even one-sided social relationships (so-called parasocial interactions [38, 56]) with characters presented in 
media such as television series. Therefore, we believe that the difference between fictional and non-fictional 
characters does not affect the effect of perspective-taking on inducing empathy.  

Another similarity between the two settings is that the empathic feelings that are concerned in both 
settings are towards a character or a group of characters. People have feelings in both real and fictional worlds; 
for example, people enjoy playing games in the real world and can also have fun playing games in VR. There is 
no strong evidence for us to believe that such a difference would prevent the effect of perspective-taking from 
being applicable to players’ empathic feelings towards victim NPCs in the fictional worlds of prosocial VR games. 
Therefore, we hypothesize that the effect of perspective-taking on people’s empathy can be extended to the case 
of NPCs as well. We derive the following hypothesis:  



  

 

 
H2: In a prosocial VR game, players who take the perspective of victim NPCs will have more empathy towards 
the NPCs than those who do not. 
 

3.3  Game Immersion  
Previous studies suggest that a character that is controlled by a person can influence that person [e.g., 18,60], and 
identification with a character that is controlled by a person can enhance that person’s game enjoyment [32]. 
Therefore, we hypothesize that being a victim NPC in a prosocial VR game can deepen the player’s game 
immersion. In prosocial VR games, players can face the experiences and struggles of victim NPCs that they are 
supposed to help during gameplay, which is when players play from the player characters’ perspective and 
perform prosocial behaviors to help victim NPCs. Their encounter in the gameplay occurs from the third-person 
perspective (e.g., seeing that the victim is in need). Prior perspective-taking experiences of being a victim NPC 
may allow players to become more situated in and related to the game world, which deepens their immersion in 
the game’s settings. Therefore, we derive the following hypothesis: 
 
H3: In a prosocial VR game, players who take the perspective of victim NPCs will be more immersed than those 
who do not. 
 

3.4  Indirect Effect  
The hypotheses presented above are about the effects of the victim-NPC perspective-taking on perceived distance, 
empathy, and game immersion. These aspects are potentially related to one another. Previous studies show that 
perspective-taking experiences can shorten the perceived distance between oneself and others [e.g., 1]. Therefore, 
victim-NPC perspective-taking should shorten players’ perceived distance with the victim NPC. If players feel 
closer to a character, it becomes easier for them to share and feel the feelings of the character. Empathy refers to 
the sharing of others’ feelings [43 p. 287]. The perceived distance between oneself and others should influence 
empathy; hence, perceived closeness toward a victim NPC should influence empathy. Furthermore, identifying 
with a character in a game has been shown to enhance enjoyment [32]. If players have more empathy toward a 
character that they encounter in a game, it may be easier to immerse themselves in the game world. Empathy can 
thereby influence game immersion, and victim-NPC perspective-taking may have an indirect effect on game 
immersion through its effects on perceived closeness and empathy. We thus derive the following final hypothesis:  
 
H4: In a prosocial VR game, taking the perspective of victim NPCs will indirectly enhance players’ game 
immersion via an effect on perceived closeness and empathy. 
 

4 METHOD  
There were two conditions in the study: with or without VR-based perspective-taking (VRPT and Control 
conditions). The manipulation was achieved by presenting to the participants a prologue of a VR game in either 
a VR or text-based narrative format.  

4.1  Participants  
Forty participants (17 males, 23 females; age: M = 23.6 years, SD = 4.7 years) were recruited from a public 
university in an Asian city. They were evenly and randomly assigned to the two conditions. The average number 
of hours they spent on playing digital games every week was 9.0 hours (SD = 17.35 hours). The average score of 
trait empathy measured with questionnaire developed in [57] was 80.28 (SD = 6.68).  



  

 

4.2  VR Perspective Taking Condition  
Before playing the game Firefighting VR, participants in the VR condition experienced a VR-based perspective-
taking manipulation presented as a prologue to the game. The virtual environment of the VR prologue is the same 
as that of the game. The difference is that the participant sees from the perspective of a robot. As the prologue 
starts, the participant sees him/herself as a robot trapped in a scene surrounded by containers (the victim NPC). 
There are four other robots in the scene (the vulnerable NPCs). There is a mirror in front of the robot. A CCTV 
camera is attached above the mirror. The participant is reminded to look at his/her own body as a robot and wave 
the controllers (presented as the hands of the robot) at the mirror to experience what is like to be a robot. This 
inclusion of a mirror is based on the arrangement in [48]. A few seconds after the prologue begins, there is an 
audio announcement saying “Testing robot starts in… Three. Two. One.” Then the robot catches fire. The robot 
is burned and destroyed gradually. There are sound effects of explosions and smoke effects throughout the 
process. The participant is instructed to wave at the CCTV camera to ask for help. When the robot is completely 
destroyed, the first-person view fades to black. The participant loses control of the robot as well (that is, moving 
the controllers does not move the robot’s hands). An audio announcement is made, saying “Testing complete.” 
The prologue ends. It lasts for 1.5 minutes. Figure 1 shows screenshots of the VR prologue.  

4.3 Control Condition: Textual Description  
In the control condition, the prologue was a textual description of what happened in the VR version. The textual 
narrative was printed on a piece of paper. Each participant was given 1.5 minutes to read the prologue. The 
textual description is presented in the Appendix. This control condition is based on the procedure of the study 
reported in [48]. 
 
 

 
(a) 

 
(b) 

 
(c) 
 

Figure 1. Screenshots of the VR prologue. (a) A mirror for the participant to see him/herself as a robot (the victim 
NPC); (b) the start of the robot’s destruction by fire; (c) the participant can see the robot’s body being destroyed by 
fire via the mirror.  

4.4 The Firefighting VR  Game 
We created a VR game called Firefighting VR with the Unity™ game engine and HTC Vive™ VR headset. Unity™ 
is a game development platform commonly used to develop VR applications and content for academic study 
[34,42,58]. Therefore, it was chosen. It is a prosocial game: the player needs to protect targets from a danger. The 
virtual environment of the game is an industrial scene surrounded by containers. There are five robots trapped 
by wooden boxes. One of them is already destroyed, with smoke coming out of its body, as the game starts. This 
represents the robot destroyed in the prologue (the victim NPC). The remaining four robots (the vulnerable NPCs) 
keep waving their hands towards the player character. On top of one of the containers, there is a notice board 



  

 

showing the remaining time and robots. The player character is set on a balcony looking over the scene. On the 
right-hand side of the player character, there is a table with two water guns. Further towards the right-hand side 
of the player character, there is a box on fire for the player to practice using the water guns. Figure 2 shows 
screenshots of the VR game.  
 

 
(a) 

 
(b) 

 
(c) 
 

Figure 2. Screenshots of the game Firefighting VR. (a) the industrial scene for the gameplay showing four robots (the 
vulnerable NPCs) waving at the player for help and a destroyed robot (the victim NPC), with two water guns for the 
player to put out the fire; (b) barrels on fire being thrown to the scene and set the wooden boxes in the scene ablaze; 
(c) the notice board shows the number of robots saved and a success message when time is up.  

The game starts when a key is pressed on the keyboard (by a researcher when the participant indicates he/she is 
ready). When the game starts, a series of wooden barrels on fire are thrown from off-screen behind the containers 
into the scene. The flaming barrels will fall onto the wooden boxes, trapping the robots. A few seconds after 
landing on the boxes, the barrels will explode and light up the boxes. Fire will gradually destroy the robots. The 
player’s goal is to use the water guns to put out the fire to protect the robots. There is a five-minute countdown 
shown on the notice board. If the player can keep at least one robot from being destroyed after five minutes, 
he/she wins. If all the robots are destroyed before the countdown finishes, he/she loses. Figure 3 shows a flow 
chart illustrating the logic.   
 

 



  

 

Figure 3. Basic Flow Chart of the Logic of the Game Loop of Firefighting VR 

4.5 Measurements 
Participants’ trait empathy was measured with questionnaire developed in [57]. The inclusion of other in the self 
(IOS) [3] was adopted to measure participants’ perceived closeness with the robot (the victim NPC) after the 
prologue. This measure has been used in previous studies such as in a study in which participants were exposed 
to the perspective of an elderly person in VR [48]. Although there have been efforts to develop measures of 
empathy in VR [13], we adopted a state empathy questionnaire [55] to measure participants’ level of empathy 
towards the robots to be protected in the prosocial game (the vulnerable NPCs). The main reason for choosing 
this measure was that the state empathy questionnaire is designed specifically to measure one’s empathy towards 
a person or a character , which made it part icularly suitable for the study design.  The game immersion 
questionnaire reported in [38] was used to measure participants’ game immersion.  

4.6 Procedure 
Before the VR study began, written consent was obtained from the participants. They were then required to 
complete a questionnaire on their experience of playing video games and their trait empathy. The participants 
then were administered the prologue session, which allowed them to experience the robots' perspective in 
different forms of me dia. Participants were either administered the control (text -based) condition or the 
experimental (VR) perspective-taking condition. They were then asked to fill in a questionnaire assessing how 
much they identified with the victim NPC. Afterward, all participants played the Firefighting VR game. Finally, a 
questionnaire was given to participants to measure their empathy towards the vulnerable NPCs and their level 
of game immersion.   

5 RESULTS 
A t -test revealed participants’ trait empathy was not significantly different across the two experimental 
conditions (p = .98).  

No significance was found in the t-tests performed to examine the direct effect of VR perspective-taking 
on IOS towards the victim NPC (p = .19), state empathy towards the vulnerable NPCs (p = .72), or game immersion 
(p = .61). Thus, H1, H2, and H3 were not supported.  
Mediation analysis was performed with model 6 (with two mediators) in the PROCESS macro for SPSS [31] with 
10,000 bootstrap samples to examine the indirect effects of VRPT on the gameplay experience, via its effects on 
IOS towards the victim NPC and empathy towards the four vulnerable NPCs. No significant indirect effects were 
found. Thus, H4 was not supported. 

We suspected that the effects of VR perspective-taking might vary according to participants’ experience 
as gamers. Therefore, we conducted follow-up analysis with participants’ weekly hours spent on digital gameplay 
as a moderator. The distribution of this measurement was highly positively skewed. Therefore, this variable was 
re-coded by splitting its value into two levels by the median (five hours). That is, participants were labelled as 
light gamers if they spent five hours or fewer on digital gaming every week. Otherwise, the participants were 
labelled as heavy gamers. Table 1 shows the distribution of the two levels of gamers across the two experimental 
conditions. We refer this new variable as gamer level.  
 
Table 1. Distribution of participants across the two experimental conditions by their weekly exposure to digital 
games. 

 Control 
Condition 

VRPT 
Condition 

Light Gamers (≤ 5 hours) 11 10 



  

 

Heavy Gamers (> 5 hours) 9 10 
Total 20 20 

 
A moderation analysis with model 1 in the PROCESS macro for SPSS [31] revealed that the effect of VRPT on IOS 
towards the victim NPC was moderated by gamer level, F(1, 36) = 14.25, p < .001. The conditional effect of VRPT 
on light gamers’ IOS towards the victim NPC was 2.39 (95% CI: 1.07–3.71, p < .001), which was statistically 
significant. The conditional effect of VRPT on heavy gamers’ IOS towards the victim NPC was -1.17 (95% CI: -
2.55–0.22, p = .10), which was not statistically significant. No significant moderation effect was found in gamer 
level on the effect of VRPT on state empathy towards the vulnerable NPC (p = .25). A moderation analysis with 
model 1 in the PROCESS macro for SPSS [31] revealed that the effect of VRPT on game immersion was moderated 
by gamer level, F(1, 36) = 5.97, p < .05. The conditional effect of VRPT on light gamers’ game immersion was 6.91 
(95% CI: -3.84–17.76, p = .21), which was not statistically significant. The conditional effect of VRPT on heavy 
gamers’ game immersion was -12.07 (95% CI: -23.48 – -0.66, p < .05), which was statistically significant. The 
pattern predicted in H3 was found among the heavy gamers.  
 
Table 2 Conditional Effects of VRPT on the IOS Towards the Victim NPC of Light and Heavy Gamers. 

Predictor  Outcome Variable Gamer Level  Conditional 
Effect 

95% Confidence 
Interval 

p-value 

VRPT →  IOS Towards the 
Victim NPC 

Light Gamers 2.39 1.07 to 3.71 p < .001 
Heavy Gamers -1.17 -2.55 to .22 p = .10 

 
Table 3 Effects of Mediators in the model in Figure 3. 

Predictors  Outcome Variable Effect 95% Confidence 
Interval 

p-value 

IOS Towards the 
Victim NPC →  Empathy Towards the 

Vulnerable NPCs 
2.42 1.22 to 3.62 p < .001 

Empathy Towards 
the Vulnerable NPCs →  Game Immersion .82 .23 to 1.41 P < .01 

 
Moderated mediation analysis was conducted with model 83 in the PROCESS macro for SPSS [31] with 10,000 
bootstrap samples. There was a significant moderated indirect effect of VRPT on game immersion, via its effect 
on IOS towards the victim NPC and empathy towards the vulnerable NPCs. The indirect effect is significantly 
moderated by participants’ gamer level. Figure 3 illustrates the moderated indirect effect. Among light gamers, 
having VRPT before gameplay increased their IOS towards the victim NPC by 2.39 on average (95% CI: 1.07–3.71, 
p < .001). Among heavy gamers, having VRPT before gameplay decreased their IOS towards the victim NPC by 
1.17 on average (95% CI: -2.55–.22, p = .10). The conditional effects are presented in Table 2. Every point enhanced 
in IOS towards the victim NPC increased state empathy towards the vulnerable NPCs by 2.42 (95% CI: 1.22–3.62, 
p < .001). For every one-point increase in state empathy towards the vulnerable NPCs, game immersion increased 
by .82 (95% CI: .23–1.41, p < .01). The effects of the mediators are presented in Table 3. 
 

 
Figure 4. Moderated indirect effect of VR perspective-taking on game immersion. 



  

 

Overall, the total conditional indirect effect of VRPT on light gamers’ game immersion via its effect on IOS 
towards the victim NPC and state empathy towards the vulnerable NPCs was 4.74 (95% CI: .88–10.21). Since the 
95% CI did not include zero, the effect was significant. The total conditional indirect effect of VRPT on heavy 
gamers’ game immersion via its effect on IOS towards the victim NPC and state empathy towards the vulnerable 
NPC was -2.31 (95% CI: -5.55–.47). Table 4 presents the total conditional indirect effect of VRPT. The effect was 
not significant since the 95% CI included zero. The difference in the conditional effects between light and heavy 
gamers was -7.06 (95% CI: -14.20 – -1.65), which was significant because the 95% CI did not include zero. With 
the indirect effects in place, no significant direct effect was found (p = .45).  
 
Table 4 Total Conditional Indirect Effects of VRPT on the Game Immersion of Light and Heavy Gamers, via 
mediators IOS Towards the Victim NPC and Empathy Towards the Vulnerable NPCs. 

Predictor  Outcome 
Variable 

Gamer Level  Total Conditional 
Indirect Effect 

95% Confidence 
Interval 

VRPT →  Game 
Immersion 

Light Gamers 4.74 .88 to 10.21 
Heavy Gamers -2.31 -5.55 to .47 

   Difference between 
conditional indirect effects 

-7.06 -14.20 to -1.65 

 
In sum, VRPT was found to indirectly increase light gamers’ game immersion via its effect on IOS to the victim 
NPC and state empathy towards the vulnerable NPCs. If VRPT is applied to heavy gamers, the indirect effect of 
VRPT is no longer statistically significant. Although it becomes insignificant, there seems to be a tendency to 
become negative, since the 95% CI range was mostly negative. This suggests that the indirect effect of VRPT on 
game immersion may be reversed if it is applied to heavy gamers. The pattern predicted in H4 was found among 
the light gamers. The predicted indirect effect was found to be moderated by gamer level. 

6 DISCUSSION 
Hypotheses H1, H2, H3, and H4 were not supported. Although our results are not exactly what we hypothesized, 
they reveal a more interesting relationship between VR-based perspective-taking, perceived closeness, empathy, 
game immersion, and gamer levels in the context of prosocial VR games than we hypothesized. These results 
offer partial support for the hypothesized indirect effect of VR-based NPC perspective-taking on game immersion 
via its effect on the closeness of players towards the NPCs they took the perspectives of, as well as empathy 
towards the groups to which the NPCs belonged. However, the evidence shows that this indirect effect differs 
between light and heavy gamers. The hypothesized indirect effect of VRPT on game immersion was found among 
the light gamers, while no significant effect was found for heavy gamers. The reduction of the indirect effect 
when comparing light and heavy gamers was statistically significant. There is a significant change in the indirect 
effect of perspective taking.  

In other words, having players take the perspective of an NPC in a prosocial VR game indirectly enhances 
game immersion, but only for light gamers. For heavy gamers, such perspective-taking experiences before 
gameplay do not enhance their game immersion. The data even show a tendency for the perspective-taking 
experiences to actually make them less immersed in the game.  

One of the major differences between the results and our hypotheses (especially H4) is the moderation 
effect of gamer expertise. Previous studies on other aspects of games also suggest that player expertise plays a 
role in how game elements influence player experiences. Game expertise is actually a topic of interest in game 
studies literature [e.g. 35,47]. Previous findings have shown that gamer expertise can influence the effect of 
various game elements on gameplay experience. For example, Cox et al. [14] found that gamers’ expertise 
influences how they perceive challenge and the possibility of having the level of skills to match particular 
challenges.  



  

 

Our hypothesized effect can be found in light gamers. A theoretical explanation might draw upon the 
Elaboration Likelihood Model (ELM) theory [51]. According to ELM, if people have good motivation and ability, 
they cognitively process media messages in a deep and careful way. If either motivation or ability (or both) are 
absent, people rely on peripheral cues and are thus more likely to be influenced by the messages presented in the 
media. From an ELM perspective, the explanation of why the indirect effect was found to be significant only 
among light gamers may be because their lower levels of regular gameplay give them a lower ability to judge the 
VR perspective-taking experience (e.g. graphics quality, whether the narrative makes sense). Therefore, they are 
more sensitive to the influence of the perspective-taking experience before gameplay. Heavy gamers, on the other 
hand, are frequently exposed to games in their daily routine. They have a stronger ability to examine video game 
content. Therefore, they are less sensitive to the influence of perspective-taking experiences.  

With respect to the literature about game immersion, the implication of these results is that taking the 
perspective of fictional NPCs in a game world can influence light gamers’ game immersion. Victim-NPC 
perspective-taking in prosocial VR games is a new design intervention for game immersion that should be 
explored by game immersion researchers [e.g. 8,10,12,15,16]. In the context of prosocial games, players’ goals 
mainly involve prosocial behaviors towards NPCs. Taking the perspective of a suffering NPC before engaging in 
the actual gameplay of protecting them makes the players feel closer to the NPCs, even if they are fictional and 
exist only in the game world. They feel closer to and thus have empathy toward the NPCs’ peers. When trying to 
achieve prosocial goals in gameplay, the players feel more immersed. Their perspective-taking-induced closeness 
and empathy towards the NPCs indirectly contribute to the enhancement of their immersion. This result offers 
evidence supporting the relationship between perspective-taking, closeness, empathy, and game immersion in a 
prosocial game context.  

Shriram et al. [56] discuss the use of people’s tendency to protect themselves to motivate prosocial 
behavior. The notion is that people in general have a tendency to protect themselves and members in their own 
social groups. Blurring the boundary and shortening the distance between the self and others induces people to 
feel empathy towards others, which can in turn activate the mechanism to protect oneself and thus motivate 
prosocial behavior towards other people.  

The findings of our current study show evidence of a similar mechanism at work among light gamers. 
Our findings demonstrate that the egocentric tendency to protect oneself can be applied to fictional victim NPCs 
that players encounter in prosocial VR games. A shortened perceived distance influences their empathy. With the 
current study set in a game context, our findings show evidence that similar mechanisms can influence perceived 
distance and empathy even though the victims are fictional NPCs instead of real people in the real world, as in 
the previous studies. Furthermore, our evidence shows that such mechanisms can be extended to influence game 
immersion in prosocial VR games, which contributes to the literature on prosocial behavior and perspective 
taking. It also contributes to the discussion on the egocentric motivations of prosocial behaviors. The results 
warrant future studies on whether the tendency to protect oneself can occur and be leveraged in purely fictional 
settings.  

There are design implications as well. The VR game format in itself offers an opportunity for players to 
take the perspectives of different characters. The results of the current study support the idea that perspective-
taking does not have to mean taking the perspective of the player character in prosocial games. Letting the players 
experience what it is like to be the ones to be protected can enhance game immersion, suggesting a new aspect 
of game design for developers of prosocial games to explore. However, the conditional indirect effect also gives 
game designers a dilemma, in that whether their players are heavy or light gamers may have opposite effects. 
There could be an option to skip these pre-gameplay experiences if the players prefer to jump directly to the 
gameplay.  

Another design implication is that perspective-taking can be a design option for immersing players into 
a game’s narrative, which is often an important element in successful digital games. Narratives consist of 
characters and events. NPCs constitute the narrative in a game alongside the player character. Traditionally, 
players only interact with NPCs in a third-person perspective. However, the current study proposes a design 



  

 

option to allow players to experience the perspective of NPCs. Furthermore, the result suggests that such an 
experience may immerse players deeper into a game. The result allows game designers to explore the possibilities 
of telling stories with the first-person perspective of NPCs without threatening players’ immersion levels.   

There is an implication for the societal level as well. The result suggests that VR games can raise the 
public’s awareness toward social groups that need more care and understanding from society. VR has been 
suggested as an empathy machine because it allows people to take the perspective of other social groups to 
increase public empathy toward them. The result of the present study suggests that VR games can be an additional 
medium in which people can take the perspective of social groups that need more care from society. For example, 
a hypothetical VR game can include NPCs who are homeless, and the gameplay may be about helping those 
people. If the game allows players to take the perspective of the homeless (the NPCs), then the players may have 
more empathy toward homeless people in general. The potential impact of the proposed design intervention in 
games warrants further research with a societal view.   

This study is not without limitations. The study only involved one prosocial VR game. The prosocial VR 
game designed for the current study may not represent all types of VR games. However, the game mechanics and 
narrative of our game involved clear roles for the protected characters (the victims) and the protector (the hero); 
as such, they resemble those of many existing VR games, such as Ironman VR and Batman: Arkham VR. Another 
limitation is that the gameplay occurred in a laboratory setting and lasted only for 10 to 15 minutes. Although 
this is relatively short, similar lengths of exposure are adopted in studies on game immersion for digital games 
[34,46,53].  

Our study was conducted with a sample of 40 participants. The sample size may not be large enough to 
represent different types of VR game players. Future studies can consider focusing on players that vary in 
different aspects such as personal preferences and personality.  

The current study only focused on prosocial games in VR because the format of VR readily offers the 
opportunity for perspective-taking. Future studies might wish to explore whether the effect occurs in the case of 
prosocial games with a traditional format (i.e., games played via regular screens).  

7 CONCLUSION 
We conducted a study to explore the influence of NPC perspective-taking in a prosocial VR game on game 
immersion, as well as perceived closeness and empathy towards NPCs. Our results show an interesting pattern 
to how this influence differs among light and heavy gamers. The findings offer insights for researchers and game 
developers to explore further concerning the influence of fictional-NPC perspective-taking on other aspects of 
gameplay and in other game formats.  
(Word count: 6637) 

 

Appendix  
The following is the textual description used as the prologue in the Control condition of the study.  
Prologue – The Robot 
(You have 1.5 minutes to read this prologue) 
It is a sunny day. In an industrial site, there are 5 robots surrounded by containers, wooden boxes, and barrels. 
The 5 robots are arranged to be evenly positioned in the site. Each of them are surrounded by several wooden 
boxes. There is a voice saying “Testing of burning robot begins in 3… 2… 1” Then, the wooden boxes surrounding 
one particular robot is on fire. The barrels next to the box are on fire, and then explode.  
Gradually, there are some fire at the arms of the robot. The robot waves its hands at a camera (CCTV) to ask for 
help. After a while, the robot is completely broken. Black smoke emerges from its body. The voice says “Testing 
complete.” 
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