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Abstract
One of the most popular video game genres that have been attracting the attention 
of players for years is horror games. Their unique character is that they evoke a 
range of strong emotions. From a VR perspective, the above game genre gains 
a new, and more immersive dimension and, as a result, enables particularly in-
tense experiences. The presented research was a pedagogical experiment and was 
conducted in 2024. The results covered a group of 140 players – students of the 
uniformed services. The selection for the research was intentional. The study used 
a quantitative-and-qualitative method. The collected data showed that VR horror 
games evoke statistically significantly higher levels of emotions such as fear, dis-
gust, vigilance, ecstasy, and admiration, compared with PC horror games. Accord-
ing to the respondents, this tool supports learning how to manage stress, panic, and 
negative emotions, while offering an interesting and credible form of presentation. 
Consequently, it may be applied in emotional training. Compared with traditional 
training methods, VR horror provides a more immersive, emotionally intense ex-
perience, suggesting potential added value in this respect. Statistical calculations 
were performed using the Student’s T test and the Mann Whitney U test. During the 
analyses, the mean, mode, as well as the minimum, and maximum values were also 
determined. This study is not without limitations. It includes a relatively small and 
homogeneous sample limited to Polish students of the uniformed services. These 
constraints should be taken into account when interpreting the findings.
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1  Introduction

Aleksandra Gałuszka defines emotions as mental states causing specific physiologi-
cal changes (e.g. adrenaline secretion), somatic (e.g. change of body posture, facial 
expression - “sad” or “frightened”), cognitive (e.g. appearance of thoughts of escape 
at the sight of a dangerous dog), related to behaviour (e.g. increased vigilance, escape) 
(Gałuszka, 2022, p. 147).

According to Robert Plutchik’s theory of emotions, we distinguish eight basic 
emotions that are universal in nature and determine the functioning of society.

These include: joy, trust, fear, surprise, sadness, disgust, anger, anticipation 
(Fig. 1). Of course, people can experience a combination of two (marked in white on 
the graph) or three emotions, with varying intensity (Plutchik, 1980).

Experienced emotions can trigger physiological, psychological, or behavioural 
responses.

Fig. 1  Plutchik’s wheel of emotions. Source: Wikimedia, ​h​t​t​p​s​:​​​/​​/​c​o​m​m​o​n​​s​.​w​i​k​i​​m​e​d​i​​a​​.​o​​r​g​/​​w​i​​k​i​/​​C​a​t​e​​g​​o​
r​y​​:​P​l​u​t​c​​h​i​k​%​​2​​7​s​_​W​​​h​e​e​​l​​_​o​f​_​E​​m​o​​t​​i​o​​n​s​#​​​/​m​e​d​i​​a​/​F​i​l​e​:​P​​l​u​t​c​h​i​​k​-​w​h​e​e​l​.​s​v​g
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In the process of training certain professions, such as uniformed services, emo-
tions should also be considered from the perspective of developing the ability to 
manage them. It is emphasised that “officers should regulate their own emotions and 
behaviours in order to make good decisions when interacting with the public, regard-
less of how antagonistic the situation becomes. In many cases, this can make it pos-
sible for officers to achieve important goals” (Kurdziel, 2025). The lack of these 
abilities can lead to a biased perception of threats, errors in assessing the situation, 
and making inappropriate and sometimes destructive decisions.

In this article, emotions and emotional training in virtual reality are examined 
from the perspective of students of the uniformed services and the potential benefits 
they may gain from it. This group was selected because emotional resilience is a criti-
cal component of their professional competence. For the purpose of this study, the 
term ‘students of the uniformed services’ refers to cadets of police, military, and other 
service academies. This person are preparing for future professional duties under 
high-pressure conditions. Their education requires not only theoretical knowledge, 
but also the ability to regulate emotions, manage stress, and maintain composure in 
potentially dangerous situations.

2  The literature review

2.1  The importance of emotions in the educational process

In educational research, the importance of an individual’s emotions and engage-
ment, which “can lead to better outcomes at the cognitive level”, is often emphasized 
(Vesisenaho et al., 2019, p. 1.). According to the observations by Chai M. Tyng, 
Hafeez U. Amin, Mohamad N. M. Saad, and Aamir S. Malik, taking into account 
emotional factors in the education process may result in longer and more accurate 
memorization of the message, compared to data presented in a way devoid of them 
(Tyng et al., 2017).

Emotions play a pivotal role in shaping learning outcomes. They influence, for 
example, learning activity, attention, and memory, making them a critical factor in 
both formal and informal education. Neuropsychological evidence suggests that 
emotion and cognition are inseparably linked (Immordino-Yang & Damasio, 2007).

Emotional memory enhancement appears to involve the integration of cognitive 
and emotional neural networks, in which activation of the amygdala enhances the 
processing of emotionally arousing stimuli while also modulating enhanced memory 
consolidation along with other memory-related brain regions, particularly the amyg-
dala, hippocampus, MTL, as well as the visual, frontal and parietal cortices (Tyng et 
al., 2017, p. 17).

Additionally, emotions have a motivating function, which helps to concentrate on 
the task and, consequently, facilitates remembering the content (Majewska, 2023).

The role of emotions in learning has been highlighted in classical theories of 
education. Kolb’s experiential learning model (Kolb, 1984)  assumes that knowl-
edge emerges through the transformation of experience, and such experiences are 
inevitably accompanied by strong emotional components. Meanwhile, Piaget (1954) 
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emphasizes that cognitive development occurs through adaptation to challenging and 
novel experiences. Emotionally charged situations can therefore foster both assimila-
tion and accommodation processes, enabling students to build new coping strategies 
and improve decision-making under pressure.

3  VR games and emotion

VR technologies provide unique opportunities to evoke intense emotions. This fact 
can be used harnessed to enhance various experiences of the individual, resulting 
from the application’s storyline. This prepare users for decision-making in different 
situation. Research consistently highlights the close relationship between VR envi-
ronments and emotional responses (Slater & Sanchez-Vives, 2016; Riva et al., 2018). 
Immersive VR stimulates both physiological and psychological arousal, engaging 
the amygdala and memory-related regions, and thus influencing emotional memory 
consolidation (Tyng et al., 2017). Generally VR games elicit a wide spectrum of 
emotions: disgust (Susindar et al., 2019), stress/tension (Pallavicini et al., 2018), fear/
anxiety, surprise/startle (Lin, 2023), enjoyment/fun (Riva et al., 2018), excitement 
(Slater & Sanchez-Vives, 2016), vigilance (Susindar et al., 2019), empathy (Herrera 
et al., 2018).

In the literature on the subject it is emphasized that horror games in VR have 
proven usually fear, disgust, and vigilance (Lin, 2023; Susindar et al., 2019). These 
emotions, while often negative, can support emotional training by simulating stress-
inducing conditions in a safe environment (Pallavicini et al., 2018).

Referring to Kolb’s theory, VR games (particularly those evoking intense emo-
tions), provide concrete experiences that can be reflected upon, conceptualized, 
and reapplied for example in future training scenarios. VR environment are also 
extremely valuable from the perspective of Piaget’s perspective. VR scenarios forc-
ing participants to actions, adapt and reorganize their strategies for coping in new 
situations. Such experiences not only enrich knowledge structures but also enhance 
flexibility in decision-making, which is essential for students.

Awareness of emotions and the ability to regulate them in difficult situations is 
developed, inter alia, during emotion training, where new technologies have been 
used for some time. These include tablets (Houck et al., 2022), biofeedback and neu-
rofeedback (Culbert, 2017), and Smartphone applications (Colombo et al., 2019). 
They enable the monitoring of emotions and the learning of regulation strategies. 
They also increase participants’ engagement and motivation to take action. They 
contribute to greater acceptance of the educational process. In this context, it is also 
worth mentioning VR goggles, which enable personalization of the educational pro-
cess (Gamito et al., 2024; Binsch et al., 2021; Lacle-Melendez et al., 2025). Addition-
ally, thanks to the immersive nature of the experience, they provide an impression of 
authenticity.
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4  Virtual reality in the education process of uniformed services 
students

In the context of virtual reality and VR goggles, it is emphasized that there are several 
levels of immersion and interactivity (low-immersive, semi-immersive, and immer-
sive) (Majewska, 2021), which determine how the subject experiences the sense of 
presence (Riva et al., 2018) and, as a result, emotions in the VR space. In case of high 
immersion and interactivity, there is complete immersion in the content being con-
veyed and the available environment. “This means that when you put on the goggles, 
you really feel like you’re actually in the game world. Fiction seems incredibly cred-
ible” (Sobiepan, 2021). Mel Slater emphasizes in one of his articles that realistic 
reactions are largely due to a combination of factors such as ‘being there’, i.e. ‘the 
sense of presence’, also known as the Place Illusion (PI) and the Plausibility Illusion 
(PSI) giving the subject the belief that “the presented scenario is actually happen-
ing” (Slater, 2009, p. 3549). The above feature of VR games is currently used, for 
example, in exposure therapy, which is an effective tool in the treatment of phobias 
and anxiety disorders. Research shows that high immersion in a virtual environment 
and VR games (including horror games) can help an individual gradually confront 
objects, animals, or situations that cause anxiety, and so leads to the gradual weaken-
ing of the anxiety (Parsons & Rizzo, 2008; Lindner et al., 2020; Spyridonis et al., 
2024; Krzystanek et al., 2021). This form, as research analyses show, is helpful in 
overcoming the fear of excessive heights or in becoming accustomed to the sight of 
blood, which sometimes causes a feeling of discomfort or disgust (Francová et al., 
2025).

It should be emphasized that identifying with the avatar enhances the feeling of 
emotions and the illusion of being transferred to the VR space. It is also emphasized 
that the player, unlike the viewer or reader, is not in the comfortable position of 
an outside observer, because his or her decisions and actions are characterized by 
agency, which makes it much easier for him to put himself in the place of the charac-
ter being played and empathize with the threat (Markocki, 2016, p. 195).

Consequently, VR games are extremely valuable in the education of the uniformed 
services, whose members must be prepared to act rationally, especially in extreme 
and very stressful situations (Bucăța et al., 2023; BBC News, 2018); Police Profes-
sional, 2020; Henderson, 2005). The research shows that the technology can effec-
tively simulate the actual combat environment, promote the coordinated development 
of the stress response and psychological adjustment ability of the trainees, and reduce 
the equipment loss and time cost, which has important practical value…” (Du, 2025, 
p. 58534). The importance of VR is also increased by the possibility of repeatedly 
practising patterns of specific behaviours, the correct reproduction of which in real 
conditions can even save an individual’s life.

Works on the use of VR goggles emphasize that VR games and presentations can 
trigger a number of physiological reactions. These include: shaking hands, faster 
breathing, rapid heartbeat, dizziness, etc. “Only a few people can hide their reac-
tions to this incredibly convincing simulation – most people’s heart rates increase 
noticeably. Their hands start to sweat. For some people, however, the illusion is so 
convincing that their limbic system goes into overdrive” (Bailenson, 2018, p. 27). 
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Virtual presentations can be so convincing that participants smile, blush, or duck to 
avoid being hit by a virtual object. This proves the power of the VR presentation and 
the emotions that accompany it. This is owing to the fact that virtual experiences trig-
ger reflections and thoughts that correspond to those experienced in the real world 
(Meehan et al., 2002).

Referring to the structural model of presence proposed by Anil K. Seth, Keisuke 
Suzuki, and Hugo D. Critchley, it should be emphasized that the sense of presence is 
“a basic property of normal conscious experience” (Seth et al., 2012, p. 12). Conse-
quently, properly conducted classes with VR goggles have the potential to improve 
the effectiveness of education (Majewska, 2021; Repetto et al., 2018). The possi-
bility of experimenting in the VR space also has a positive impact: on the ability 
to solve problems (Wu et al., 2021), on the increase in the precision of performed 
activities (even by approx. 25%) compared with the results achieved after watching 
an educational film (Bailenson et al., 2008), on the reduction of the amount of time 
needed to master the material (UNIMERSIV, 2015). The literature on the subject 
emphasizes that VR presentations facilitate the understanding of issues and, con-
sequently, practical and theoretical learning (Liu et al., 2020). VR also facilitates 
reflective observation through the ability to review and analyze interactions within 
the virtual space (Slater & Wilbur, 1997). Thus, VR not only enhances engagement 
but also operationalizes experiential learning cycle in a dynamic, embodied way. 
This brings to mind the Kolb’s theory, which present learning as a cyclical process 
involving concrete experience, reflective observation, abstract conceptualization, and 
active experimentation (Kolb, 1984). Immersive virtual reality (VR) environments 
uniquely support this cycle by providing users with realistic, interactive experiences 
(Dede, 2009). Meanwhile, the possibilities for exploration and experimentation in 
VR environments echo Piaget’s stages of cognitive development through embodied, 
experiential learning (Piaget, 1954).

It is worth emphasizing, however, that given the limited time of classes with VR 
goggles, the role of the teacher – a guide in the virtual space – is significant. Without 
it, participants become so immersed in the VR environment that they are unable to 
complete the task planned for them fully.

Participants in the study noted that immersive VR is so fascinating that it is dif-
ficult for them to supervise their own time and activity in a way that ensures success. 
As a result, 70% of people working alone with VR goggles did not manage to famil-
iarise themselves with all the material (Majewska, 2023, p. 61).

The research conducted by Li Xiaoyi, Hu Yongbin, Yang Xianmin, Bi Xinyu, 
Zhang Jinying, and Tao Pengrui suggests that the “VR social skills training can be an 
effective approach, particularly for complex social skills” (2025, p. 89). Chris Klein 
has an equally positive attitude to the above area, emphasising that VR games can 
help students to:

	● develop empathy and compassion towards other people,
	● analyse a given situation from a different perspective, which makes it easier to 

understand another person’s thoughts, feelings, and experiences,
	● understand neurodiversity and reduce prejudices based on diversity,
	● create group learning environments and train communication and interaction in 
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various teams,
	● practise emotional behaviour regulation and stress management techniques 

(Klein, 2024).

As a result, the VR environment is successfully used in various areas of education, 
dedicated to different age groups.

5  Horror VR and emotions in education – a brief review of research

Discussions and the research on emotions emerging while using VR goggles, their 
quality, durability, and significance in the context of the educational process, gained 
momentum around 2015. This was related to the popularization of integrated sets. 
Many published analyses aimed to compare emotions experienced in the real and 
virtual worlds. The emotions achieved through transmission using VR goggles were 
also compared with those experienced during the presentation of 2D films or using a 
computer. In the above cases, the same or greater arousal and emotional valence of 
the VR space users was noted (Citron et al., 2014). Available analyses show that the 
above presentation methods “produce largely comparable results between the vir-
tual and real world, but overall participants experience slightly stronger valence and 
arousal in VR” (Rivu et al., 2021, p. 93). Similar results were recorded in research 
conducted in 2019. The team of Alice Chirico and Andrea Gaggioli noticed that 
among the analysed feelings and emotions, significant differences were observed in 
the case of felt anger and joy. Anger was significantly higher in the real environ-
ment. Joy, on the other hand, was significantly higher in the virtual space (Chirico, 
& Gaggioli, 2019; Gilpin et al., 2021). In the context of comparing the reception of 
materials presented using films and VR goggles, it was noted that there were no sig-
nificant differences between the analysed emotions “except the fear scene. We found 
that there are some conditions for the VR scenes to achieve a good emotional effect” 
(Liao et al., 2019, p. 1). In order to evoke appropriate emotions, e.g. sadness, anxiety, 
joy, relaxation, or fear, studies used changes in lighting settings, music, weather, or 
an appropriate plot (Dozio et al., 2021; Gilpin et al., 2021).

Among the cognitively interesting conclusions about horror games it is worth not-
ing that:

	● „the influence of the target emotions on decision-making behavior was more pro-
nounced in the VR conditions than the desktop conditions” (Susindar et al., 2019, 
p. 255),

	● VR presentations are more effective in triggering fear and anger than classical 
methods such as film or static images (Ibidem),

	● horror games most often evoke fear reactions among subjects (Lin, 2023), but 
they can also arouse anger and pleasure (Barrett et al., 2007),

	● VR games have a greater ability to induce fear than traditional computer games 
(Lin, 2023),

	● some VR players, in addition to the immediate fear experienced while playing 
games, also experience it after several hours (Tetris effect) (Susindar et al., 2019),
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	● the intensity of emotions experienced while playing VR games depends on the 
sense of immersion in the virtual space (Parsons & Rizzo, 2008),

	● games with a higher level of interactivity and immersion cause the emergence of 
more aggressive feelings than those that are less engaging (lower level of interac-
tivity and immersion) (Persky & Blascovich, 2008),

	● “female participants exhibit a higher sensitivity to fear stimuli” (Zhang et al., 
2023).

Research results show that both positive and negative emotions accompanying stu-
dent activity may have a beneficial impact on the learning process (Tyng et al., 2017; 
Zlomuzica et al., 2016; Desjardins, 2016; Matsunobu et al., 2023; LaBar & Cabeza, 
2006).

In this context, it is worth mentioning the research conducted by Wang & Wang on 
how the affective priming effect of immersive VR horror games influences the cogni-
tive processing of college students. The collected data showed that different lengths 
of time of using VR goggles resulted in different results in the context of cognitive 
processing and correctness of word identification. As noted by the authors, “the affec-
tive state of the fixed intensity level can improve cognitive processing, the hyper-high 
level of affective activation interferes with or even hinders cognitive processing, and 
the excessively low activation is insufficient to support cognitive processing” (Wang 
& Wang, 2020, p. 1213).

As a result, various types of games, including VR horror, can be used in the edu-
cational process. Owing to the fast-paced actions requiring a number of right deci-
sions, strong emotions, repulsive visualizations, and numerous moments of horror, 
the above type of game is an interesting alternative to traditional films or PC games, 
which can be used, for example, in training the emotions of students of the uniformed 
services (Pallavicini et al., 2018).

6  Methodology

6.1  Research methodology and sample characteristics

The presented research was carried out in 2024 and had the character of a pedagogi-
cal experiment in which a horror game tool (PC or VR goggles) was a distinguishing 
factor. The research involved an assessment of causal relationships between indepen-
dent variables and a random variable. The experimental design was based on Mill’s 
canon of one difference. The canon justifies that “the cause of phenomenon Y is phe-
nomenon X if it belongs to one of the two sets to which Y also belongs, and X is the 
only phenomenon that differs both set” (Rubacha, 2008). The research was conducted 
in compliance with ethical principles.

All participants provided informed consent prior to inclusion in the study. The 
research was conducted in accordance with ethical standards and was approved by 
the Ethics Committee of the Faculty of Philosophy and Social Sciences at Nicolaus 
Copernicus University in Toruń.
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The aim of the activities undertaken was to verify the existence of statistically 
significant differences in the level of emotions experienced among students of the 
uniformed services using PCs and VR goggles to play horror games. The study also 
aimed to determine whether students of uniformed services consider horror VR 
games to be valuable in the context of their educational process. In the analysis of the 
research problem a combination of quantitative and qualitative approaches was used 
(survey with closed-ended and open-ended questions). Research tools were standard-
ized and normalized during the planning and development phases of the research 
procedure. The survey contained:

	● Closed-ended questions about emotions appearing during the game and their in-
tensity on a scale from 1 to 5 (inspired by Plutchik’s Wheel of Emotions),

	● Open-ended questions about well-being and emotions which, in the respondents’ 
opinion, were evoked by the game1,

	● Open-ended questions concerning opinions on the educational potential of horror 
VR games.

The research covered a total of 140 players – students of the uniformed services 
(N = 140), aged 18–37. The sample was selected purposively and included 117 men 
and 23 women (students of higher police or military academies), who had been play-
ing PC or VR games for at least a year on a regular basis (at least 5 times a month). 
The sample size of 140 participants was determined primarily by the availability 
of students enrolled in uniformed services programs during the research period. 
Recruitment was limited to specific cohorts of police and military academy cadets, 
which constrained the total number of participants. While the sample may be con-
sidered relatively small, it is satisfactory compared to similar experimental studies 
using VR to investigate emotional responses (e.g., Pallavicini et al., 2018; Susindar et 
al., 2019). The number was sufficient to conduct non-parametric statistical analyses 
and detect significant differences between VR and PC conditions, although future 
research should aim at larger and more diverse populations to improve generaliz-
ability. The people taking part in the study had no previous problems with motion 
sickness. None of the surveyed persons declared that they had ADHD, ADD, ASD 
or any other neurological disorder that is life-threatening or may affect emotions and 
the strength of their experience during the game (Masi et al., 2021). Students of the 
uniformed services joined the study and participated in it voluntarily. The Resident 
Evil game used in the experiment was previously known to the players. This step was 
intended to eliminate the effect of surprise and fascination that would likely work 
to the advantage of the VR space. Before starting the game, the students of the uni-
formed services were asked to calm down emotionally (sitting quietly at a table for 
20 min). The research procedure went smoothly, and none of the participants discon-
tinued the study owing to feeling unwell. The research participants were divided into 
two equal groups (70 people each). The first group played the Resident Evil game 
on PC (n = 70), the second group played using VR goggles (n = 70). As intended, the 

1  The survey was conducted twice – before the start of the game and immediately after the end of the game, 
in order to exclude people experiencing extreme emotions unrelated to the research situation.
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players played for 90 min (none of the students of the uniformed services finished the 
game early) (Juszczyk, 2001; Konarzewski, 2000).

6.2  Research questions

As a consequence, the following research questions were formulated:

1.	 Are there any statistically significant differences between the level of fear expe-
rienced by students of the uniformed services in the group playing on PC and in 
the group playing using VR goggles?

2.	 Are there any statistically significant differences between the level of amazement 
experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles?

3.	 Are there any statistically significant differences between the level of sadness felt 
by students of the uniformed services in the group playing on PC and in the group 
playing using VR goggles?

4.	 Are there any statistically significant differences between the level of disgust 
experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles?

5.	 Are there any statistically significant differences between the level of rage expe-
rienced by students of the uniformed services in the group playing on PC and in 
the group playing using VR goggles?

6.	 Are there any statistically significant differences between the level of vigilance 
felt by students of the uniformed services in the group playing on PC and in the 
group playing using VR goggles?

7.	 Are there any statistically significant differences between the level of ecstasy 
experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles?

8.	 Are there any statistically significant differences between the level of admiration 
experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles?

9.	 Do students of the uniformed services consider VR horror games valuable in the 
context of their education?

The following variables were distinguished in the study: dependent variable – the 
emotion felt, including the feeling of: fear, amazement, sadness, disgust, rage, vigi-
lance, ecstasy, admiration (measured on a five-point scale); independent variable – 
the tool used during the game (PC or VR goggles).

6.3  Research hypotheses

On the basis of the analysed literature, the following hypotheses were adopted:

H1. There are no statistically significant differences between the level of fear 
experienced by students of the uniformed services in the group playing on PC and 
in the group playing using VR goggles.
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H2. There are no statistically significant differences between the level of amaze-
ment experienced by students of the uniformed services in the group playing on 
PC and in the group playing using VR goggles.
H3. There are no statistically significant differences between the level of sadness 
experienced by students of the uniformed services in the group playing on PC and 
in the group playing using VR goggles.
H4. There are no statistically significant differences between the level of disgust 
experienced by students of the uniformed services in the group playing on PC and 
in the group playing using VR goggles.
H5. There are no statistically significant differences between the level of rage 
experienced by students of the uniformed services in the group playing on PC and 
in the group playing using VR goggles.
H6. There are no statistically significant differences between the level of vigi-
lance felt by students of the uniformed services in the group playing on PC and in 
the group playing using VR goggles.
H7. There are no statistically significant differences between the level of ecstasy 
experienced by students of the uniformed services in the group playing on PC and 
in the group playing using VR goggles.
H8. There are no statistically significant differences between the level of admira-
tion experienced by students of the uniformed services in the group playing on 
PC and in the group playing using VR goggles.
H9. Students of the uniformed services do not consider VR horror games to be 
valuable in the context of their educational process.

6.4  Analysis methods

The statistical significance of the hypotheses was verified using the Student’s T-test 
and the Mann-Whitney U-test. Normal distribution (owing to group size) was veri-
fied using the Shapiro-Wilk test. The analyses performed showed that the distribution 
of results in the analysed groups was not close to normal distribution (p < 0.001). 
There was homogeneity of variance between groups as assessed by Levene’s test. 
The statistical significance level of α = 0.05 was assumed in the study.

6.5  Research results

The analysis of the research sample showed that the majority of the study group were 
men aged 23 to 27 Fig. 2.

The research tools (PC or VR) had been known to the experiment participants 
for a long time. The responses collected showed that they had been using PC or VR, 
respectively, regularly for at least a year. The subjects played the VR or PC game for 
1.5 h, between 4:00 p.m. and 9:00 p.m. Fig. 3 (starting time was chosen individually). 
The subjects played the game Resident Evil in home conditions, which was intended 
to approximate the experiment to normal conditions.

Statistical verification of the hypothesis was performed using the Mann-Whitney 
U test and Student’s T test. During the main study, hypothesis H1 – There are no sta-
tistically significant differences between the level of fear experienced by students of 
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the uniformed services in the group playing on PC and in the group playing using VR 
goggles – was rejected. On the basis of the collected data, it was determined that the 
results of the measurement carried out in the experimental group were significantly 
different from the results of the measurement carried out in the control group - stu-
dents of the uniformed services playing the VR horror game experienced a statisti-
cally significantly higher level of fear than students of the uniformed services playing 

Fig. 3  Hours played by students of the uniformed services. Source: Own development

 

Fig. 2  Characteristics of the research group. Source: Own development.
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the PC horror game, U = 4123.000, p < 0.05. This was also confirmed by the results of 
the Student’s T-test t(138) = −9.14, p < 0.05 Fig. 4.

It is worth noting that:

	● The average sense of fear for VR horror games was 3.99 (SD = 0.98), while for 
PC games it was 2.59 (SD = 0.82).

	● In the group playing a VR horror game, subjects most frequently (38.6%) indi-
cated a very high sense of fear after finishing the game (D = 5), while in the case 
of PC games, the most frequently declared feeling of fear (D = 3) was average 
(45.7%).

	● The responses of VR goggles users showed that they felt a sense of fear ranging 
from low (Min = 2) to very high (Max = 5), while in the case of PC game players, 
the reported sense of fear ranged from very low (Min = 1) to high (Max = 4).

Hypothesis H2 – There are no statistically significant differences between the level of 
amazement experienced by students of the uniformed services in the group playing 
on PC and in the group playing using VR goggles – has been accepted. On the basis 
of the collected data, it was determined that the results of the measurement performed 
in the experimental group did not differ significantly from the results of the measure-
ment performed in the control group, U = 2448.500, p = 0.986. For Student’s T-test, it 
was found that t(138) = 0.338, p = 0.736.

Hypothesis H3 – There are no statistically significant differences between the level 
of sadness experienced by students of the uniformed services in the group playing on 
PC and in the group playing using VR goggles – has been accepted. On the basis of 
the collected data, it was determined that the results of the measurement performed 
in the experimental group did not differ significantly from the results of the measure-
ment performed in the control group, U = 2414.000, p = 0.641. For Student’s T-test, it 
was found that t(138) = 0.715, p = 0.476.

Fig. 4  Average fear levels in VR vs. PC horror games. Source: Own development using IBM SPSS
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Hypothesis H4 – There are no statistically significant differences between the level 
of disgust experienced by students of the uniformed services in the group playing on 
PC and in the group playing using VR goggles – has been rejected. On the basis of 
the collected data, it was determined that the results of the measurement carried out 
in the experimental group were significantly different from the results of the mea-
surement carried out in the control group. Students of the uniformed services playing 
the VR horror game experienced a statistically significantly higher level of disgust 
than students of the uniformed services playing the PC horror game, U = 2984.000, 
p < 0.012. This was also confirmed by the results of the Student’s T-test t(138) = 
−2.381, p < 0.05 Fig. 5.

Statistical analyses showed that:

	● The average feeling of disgust for VR horror games was 2.26 (SD = 0.77), while 
for PC games it was 1.91 (SD = 0.65).

	● The feeling of disgust in both VR horror game players (60%) and PC horror game 
players (57.1%) was most often low (D = 2).

	● The responses of VR goggles users showed that they felt a sense of disgust rang-
ing from low (Min = 1) to very high (Max = 4), while in the case of PC game 
players, the reported sense of disgust ranged from very low (Min = 1) to high 
(Max = 3).

Hypothesis H5 – There are no statistically significant differences between the level 
of rage experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles – has been accepted. On the basis of the 
collected data, it was determined that the results of the measurement performed in the 
experimental group did not differ significantly from the results of the measurement 
performed in the control group, U = 2386.500, p = 0.632. For Student’s T-test, it was 
found that t(138) = 0.188, p = 0.851.

Fig. 5  Average disgust levels in VR vs. PC horror games. Source: Own development using IBM SPSS
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Hypothesis H6 – There are no statistically significant differences between the level 
of vigilance experienced by students of the uniformed services in the group play-
ing on PC and in the group playing using VR goggles – has been rejected. On the 
basis of the collected data, it was determined that the results of the measurement 
carried out in the experimental group were significantly different from the results of 
the measurement carried out in the control group. Students of the uniformed services 
playing the VR horror game experienced a statistically significantly higher level 
of vigilance than students of the uniformed services playing the PC horror game, 
U = 3854.000, p < 0.05. This was also confirmed by the results of the Student’s T-test 
t(138) = −7.120, p < 0.05 Fig. 6.

The calculations performed showed that:

	● The average feeling of vigilance for VR horror games was 3.46 (SD = 1.1), while 
for PC games it was 2.2 (SD = 0.99).

	● In the group playing a VR horror game, players (37.1%) most often felt a high 
sense of vigilance (D = 4), while in the case of PC games (42.9%) – a low sense 
of vigilance (D = 2).

	● The responses of VR goggles players showed that they felt a sense of vigilance 
ranging from low (Min = 2) to very high (Max = 5), while in the case of PC game 
players, the reported sense of vigilance ranged from very low (Min = 1) to high 
(Max = 4).

Hypothesis H7 – There are no statistically significant differences between the level of 
ecstasy experienced by students of the uniformed services in the group playing on PC 
and in the group playing using VR goggles – has been rejected. On the basis of the 
collected data, it was determined that the results of the measurement carried out in the 
experimental group were significantly different from the results of the measurement 
carried out in the control group. Students of the uniformed services playing the VR 

Fig. 6  Average vigilance levels in VR vs. PC horror games. Source: Own development using IBM 
SPSS
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horror game experienced a statistically significantly higher level of ecstasy than stu-
dents of the uniformed services playing the PC horror game, U = 3865.500, p < 0.05. 
This was also confirmed by the results of the Student’s T-test t(138) = −7.313, p < 0.05 
Fig. 7.

During the analyses it was found that:

	● The average feeling of ecstasy for VR horror games was 3.89 (SD = 0.91), while 
for PC games it was 2.81 (SD = 0.83).

	● In the VR horror game group, players most often (34.3%) indicated a high sense 
of ecstasy after the game (D = 4), while for PC games (47.1%) it was medium 
(D = 3).

	● The responses of VR goggles players showed that they felt a sense of ecstasy 
ranging from low (Min = 2) to very high (Max = 5), while in the case of PC game 
players, the reported sense of ecstasy ranged from very low (Min = 1) to high 
(Max = 4).

Hypothesis H8 – There are no statistically significant differences between the level 
of admiration experienced by students of the uniformed services in the group play-
ing on PC and in the group playing using VR goggles – has been rejected. On the 
basis of the collected data, it was determined that the results of the measurement 
carried out in the experimental group were significantly different from the results of 
the measurement carried out in the control group. Students of the uniformed services 
playing the VR horror game experienced a statistically significantly higher level 
of admiration than students of the uniformed services playing the PC horror game, 
U = 4134.000, p < 0.05. This was also confirmed by the results of the Student’s T-test 
t(138) = −8.552, p < 0.05 Fig. 8. The differences in emotional intensity between VR 
and PC horror games are summarized in Table 1.

Fig. 7  Average ecstasy levels in VR vs. PC horror games. Source: Own development using IBM SPSS
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During the analyses it was found that:

	● The average feeling of admiration for VR horror games was 2.91 (SD = 1.03), 
while for PC games it was 1.34 (SD = 0.54).

	● In the VR horror game group, players most often (32.9%) indicated a medium 
sense of admiration after the game (D = 3), while for PC games (68.6%) it was 
very low (D = 1).

Emotion VR 
Mean

PC 
Mean

Difference Interpretation

Fear 3.99 2.59 + 1.4 Fear significantly 
higher in VR

Amazement 1.04 1.06 −0.02 No significant 
difference between 
VR and PC groups

Sadness 1.03 1.05 −0.02 No significant 
difference between 
VR and PC groups

Disgust 2.26 1.91 + 0.35 Disgust slightly 
higher in VR

Rage 1.14 1.16 −0.02 No significant 
difference between 
VR and PC groups

Vigilance 3.46 2.20 + 1.26 Vigilace signifi-
cantly higher in VR

Ecstasy 3.89 2.81 + 1.08 Ecstasy signifi-
cantly higher in VR

Admiration 2.91 1.34 + 1.57 Admiration signifi-
cantly higher in VR

Table 1  Comparison of average 
emotion levels in VR and PC 
horror games

Source: Own development

 

Fig. 8  Average admiration levels in VR vs. PC horror games. Source: Own development using IBM 
SPSS
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	● The responses of VR goggles players showed that they felt a sense of admiration 
ranging from very low (Min = 1) to very high (Max = 5), while in the case of PC 
game players, the reported sense of admiration ranged from very low (Min = 1) 
to medium (Max = 3).

On the basis of the collected data, hypothesis H9 – Students of the uniformed services 
do not consider VR horror games to be valuable in the context of their educational 
process, was rejected. The obtained responses show that the vast majority (91.42%) 
of uniformed services students would like to use VR horror games in the academic 
education process. According to them, VR horror games are very valuable (15.71%), 
or valuable (75.71%) mainly in the context of emotional training. None of the sur-
veyed students described VR horror games as completely worthless. Only 8.58% 
rated them as of average value in the context of the educational process. Students 
emphasised that VR horror games:

	● “make people resistant to stress” (V21), “make them accustomed to the need to 
act in a tense atmosphere” (V32), “teach them how to manage stress” (V44),

	● “accustom one to repulsive images – the sight of blood, guts, or human entrails” 
(V11),“I am sensitive to the sight of blood. I think that these games help to get 
used to this problem” (V61),

	● “enable the implementation of exercises involving making the right decisions in 
high-stress conditions” (V37),

	● “teach perceptivity and quick action despite the perceived threat” (V19),
	● “are interesting" (V2), "they have an interesting plot” (V52),
	● “are more attractive than traditional educational films” (V28).

It is worth emphasizing that 75.71% of students of the uniformed services considered 
VR horror games to be of little value in the context of theoretical learning. Accord-
ing to them, this type of game is highly stressful, which makes it difficult to retain 
information.

7  Discussion

Analysis of the responses collected before the experiment showed that none of the 
subjects assigned to the VR horror or PC horror groups experienced extreme emo-
tions during that time. Fear, amazement, sadness, disgust, rage, vigilance, ecstasy, 
and admiration were declared by the subjects at a very low level.

The collected data showed that VR horror games have a greater potential to influ-
ence certain user emotions, including fear, disgust, vigilance, ecstasy, and admiration 
than PC horror games. This was particularly evident in the context of fear. Most 
students of the uniformed services who used the VR horror game experienced this 
emotion at a very high level, whereas those who played the PC version reported only 
a medium level of fear. Of course, this relationship was reflected in the test results. 
Both the Mann Whitney U test and the Student T test showed a statistically signifi-
cant difference in the level of fear experienced, which was 1.4 points (on a five-point 
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scale) higher in the case of VR games. VR players participating in the study typically 
experienced very high levels of fear (38.6% of respondents). After completing the 
game they noted: “I didn’t remember all the details of the game, it stressed me out 
a bit and at some points I felt very scared” (V8), “the atmosphere of this game is 
dark, I felt scared” (V46), “I like being scared and this game is very scary” (V68). 
Regarding PC horror games, the most common statement (45.7% of responses) was 
“it wasn’t very scary” (P78), “I once tested this game in VR, there was much more 
fear and anxiety” (P125). It should be emphasized that the power of the virtual mes-
sage was supported by the first-person experience. Another important factor was the 
complete cut-off from the surroundings. It favoured immersion and the feeling of 
being transported to a different reality. The above observation is also confirmed by 
the comments of a VR game creator, who points out that virtual reality boasts a level 
of immersion unmatched anywhere else. This is a huge plus because it makes us 
feel everything that’s happening in the game more. The action is more interesting 
and raises our blood pressure, the horror elements are definitely scarier and give real 
goosebumps on the skin (Sobiepan, 2021).

Although the Mann Whitney U tests and the Student T test showed a statistically 
significant difference in the level of disgust felt by VR and PC players, the difference 
was not so spectacular as in the case of the emotion of fear. The difference in the level 
of disgust felt between the analysed groups of students of the uniformed services 
was only 0.35 points (on a five-point scale). Regarding the feeling of disgust, it was 
noted that the majority of individuals, regardless of the tool used, felt this emotion 
at a low level. In general, the majority of students of the uniformed services (VR – 
71.4%, PC – 76.8%) indicated that they felt a very low or low level of disgust during 
the game. This was due to the game’s design and the fact that the visualization did 
not contain many images that could trigger it. In the case of VR goggles, users who 
indicated that they felt a high level of disgust (8.6%) emphasized that: “the sight of 
the bodies was a bit repulsive” (V18), “the filth there was repulsive to me – bloody 
walls, rags, beds…” (V36). When it comes to PC horror games, the highest rated 
disgust level was average (3 on a five-point scale) and was reported by every seventh 
person (17.1%). These players emphasized that: “I didn’t feel too much distaste or 
repulsion” (P89), “those images were a bit disgusting, but not too much” (P133). It is 
worth emphasizing that the feeling of disgust at a medium or high level was declared 
mainly by women (86.96% of them). This finding is consistent with the observations 
of Michał Stefańczyk, according to whom “women are more sensitive to repulsion 
than men, even though their immune system is stronger” (Dróżka, 2020). Perhaps 
using a different storyline and more intense visuals would help increase the level of 
disgust, which—due to the convincing VR experience—would be more pronounced 
in this group of players.

In the context of vigilance, it was noted that the majority of players of the horror 
VR game felt this emotion at a high level (37.1%), while for the horror PC game it 
was only at a low level (42.9%). The difference in the level of perceived vigilance was 
1.26 points (on a five-point scale) and was higher for the VR game participants. In 
the case of VR goggles, players who indicated that they felt a high level of vigilance 
(18.6%) emphasized that: “I was very vigilant and tense, especially when I heard 
some knocking” (V7), “moving around was stressful, I was tense and vigilant. I was 
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afraid that something would attack me” (V51), “I stayed vigilant, in VR everything 
is so real” (V65). Regarding PC horror games, the students of the uniformed services 
most frequently (42.9%) commented that “the vigilance during the game was quite 
low, you know it’s just a game” (P91). People playing the PC horror game and expe-
riencing high vigilance (14.3%) emphasized that: “I am always vigilant when I play 
adventure games or horror games” (P122), “when I get into the action, I am focused 
and vigilant. It is known that these emotions are stronger when nothing distracts 
me. It’s best when I’m home alone and I don’t have any responsibilities” (P139). 
On the basis of the collected responses, it can be concluded that the level of play-
ers’ vigilance is related to their dedication to the game. The greater the interest and 
immersion, the higher the vigilance. This is especially noticeable in the case of games 
with dark plots, such as adventure games, horror games, and war games. Of course, 
becoming fascinated by games plot is much easier when using VR goggles, which 
cut off players from external distractions. As a result, the vigilance felt by students of 
the uniformed services using VR was statistically significantly higher than the same 
emotion recorded by students of the uniformed services using PC horror game.

Regarding the emotion of ecstasy experienced by players, it was noted that it was 
higher in the case of VR goggle gamers by an average of 1.08 points (on a five-point 
scale). In the case of VR goggles, players who indicated that they felt a high level of 
ecstasy (30.0%) emphasized that: “when I found subsequent clues to solve the task, I 
felt wonderful, it can be compared to ecstasy” (V9), “when you feel fear and danger, 
and suddenly it turns out that you managed to go further, it is a wonderful feeling - 
true ecstasy” (V25). Regarding PC horror games, players with high ecstasy (20.0%) 
noted: “success in the game is a real ecstasy” (P93), “when you get into the PC game, 
you can actually enjoy a high level of ecstasy” (P131), “generally, until I knew VR, 
PC games seemed great and gave me much pleasure. Today I compare all PC games 
with those in VR. Virtual space is unmatched” (P140). The collected responses sug-
gest that the emotion of ecstasy in the case of VR or PC gamers is associated with 
success. It is also the joy of being able to pursue one’s passion. Of course, in the 
VR space, the nature of the game is more interesting and the plot is more seductive. 
This arouses interest as well as the emotion of ecstasy flowing from the game. It is 
worth noting here that research conducted by Martyna Kotyśko shows that the stron-
gest emotion associated with 2D computer games is happiness, which is recorded by 
73.8% of boys/men and 71% of girls/women (Kotyśko, 2020, p. 105). These data 
correspond with the values collected in this study. It was found that 67.1% of stu-
dents of the uniformed services who played PC horror game and 94.3% of those who 
played the VR horror game reported a medium, high, or very high sense of ecstasy 
after completing the game.

It is worth noting that the highest difference when comparing the average levels 
of emotions felt by students of the uniformed services using PC or VR games was 
recorded in the admiration category and amounted to 1.57 points (on a five-point 
scale). In the case of VR goggles, the players who indicated that they felt a high 
level of admiration (27.1%) emphasized that: “these visualizations are great, very 
credible” (V13), “I felt as if I had been transported to that space, I felt real fear and 
anxiety” (V45). Regarding PC horror games, players feeling high level of admira-
tion (2.9%) noted: “all in all, you could say that at times I felt fascination, even 

1 3



Education and Information Technologies

admiration, but it was not strong, rather moderate” (P99). The majority of PC gam-
ers (68.6%) indicated that “I didn’t really think about it, but I didn’t really feel any 
admiration” (P132). For PC games, the majority of users (68.6%) felt a very low level 
of admiration. The strength of this emotion was greater in the case of the VR game, 
where the majority of players (32.9%) felt an average level of admiration, which 
resulted from the quality of the visualization, the realism of the message, and other 
emotions accompanying the game.

In the case of amazement, sadness, or rage, there was no statistically significant 
difference between these emotions experienced by players of PC horror games and 
VR horror games. On average, the above emotions were felt at a very low level, 
which was related to the game’s plot and the fact that the students of the uniformed 
services were already familiar with the game used in the experiment. The respon-
dents and users of VR goggles indicated in their statements that: “I had played the 
game before, so most of the time I knew what to expect” (V58), “I felt no regret” 
(V42), “there was nothing there that would make me angry” (V67). A similar tone 
was expressed by the users of the PC horror game.

It is worth emphasizing that heightened emotions – such as fear, disgust, vigilance, 
ecstasy, and admiration – are significant in educational settings. They can be lever-
aged in training simulations (e.g. emergency response; Tasnim et al., 2024), empathy 
development (e.g. embodied perspective-taking in VR; Lacle-Melendez et al., 2025), 
and in psychological therapy (e.g. VR exposure therapy; Tian, 2024).

Students of the uniformed services overwhelmingly (91.42%) would like to use 
horror VR games during emotional training. The above form, according to their opin-
ions, can be helpful in accustoming oneself to the need to work and act in stressful 
conditions, as well as in an environment that arouses disgust. The above voices coin-
cide with the opinion of Federica Pallavicini’s research team, according to which 
“survival horror games played in virtual reality can trigger intense fright and anxi-
ety in the players. Such unique characteristics can thus be exploited, not only as 
a source of entertainment, but also as a tool for both emotion elicitation and emo-
tional training” (2018, p. 87). According to students, the use of VR horror games 
is not beneficial in the context of rote learning owing to the high level of stress that 
accompanied them. It sometimes made logical thinking difficult, favouring impulsive 
actions aimed primarily at survival. As one of the respondents emphasised, “I didn’t 
remember all the details of the game, it stressed me a bit and at some moments I felt 
very scared” (V8). This observation proves the high self-awareness of the surveyed 
students, whose opinions fit into the trend assuming that a high level of stress reduces 
cognitive abilities (Oei et al., 2006; Bogdanov et al., 2021).

Prior research demonstrates that survival horror titles elicit particularly intense 
reactions, including fear, disgust, vigilance, and startle responses, which are more 
pronounced in VR conditions than in traditional PC settings (Susindar et al., 2019; 
Lin, 2023). For instance, Pallavicini highlight that “survival horror games played 
in virtual reality can trigger intense fright and anxiety in the players” (Pallavicini et 
al., 2018, p. 87). This shows that these genres provide unique conditions for stress 
induction in a safe, controlled environment. Similarly, Sobiepan notes that VR horror 
amplifies immersion, making “the horror elements definitely scarier and [giving] real 
goosebumps on the skin” (2021). These findings confirm that Resident Evil, with its 
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immersive design, audiovisual intensity, and globally recognized gameplay struc-
ture, represents a suitable and replicable stimulus for exploring the role of emotional 
arousal in training scenarios. Its widespread availability and familiarity also mini-
mize novelty effects, enabling researchers to focus on emotional regulation rather 
than the mechanics of gameplay.

The use of VR horror games in the context of, for example, memory training, theo-
retical or topographical teaching, etc. is of course possible, provided that appropriate 
conditions are met. Referring to the Yerkes-Dodson curve, it can be concluded that 
the appropriate selection of VR horror games will bring the expected educational 
effects (Nieuwenhuis, 2024). For this purpose, it is necessary to ensure a moderate 
level of arousal, fear, and tension, which provide increased concentration and mobi-
lization to act.

It cannot be denied that interactive action that includes emotional stimuli and data 
(e.g. horror scenes) makes the VR environment more interesting and attractive to the 
recipient’s attention than traditional communication (Diemer et al., 2015). Addition-
ally, the use of VR horror games in the educational process is supported by the posi-
tive emotions experienced by users, which were recorded in the research. Compared 
with traditional methods such as lectures, films, or even field simulations, VR hor-
ror provides a unique combination of emotional intensity and immersive presence. 
Unlike biofeedback or smartphone-based applications (Colombo et al., 2019), horror 
VR directly confronts participants with stress-inducing stimuli, offering a distinc-
tive training scenario. While VR has been applied in exposure therapy (Parsons & 
Rizzo, 2008) and social skills training (Li et al., 2025), horror-based scenarios focus 
specifically on rapid decision-making under stress, which is particularly relevant for 
uniformed services.

Integrating VR into the curriculum of students of the uniformed services enables 
realistic training in crisis response, operational procedures, and threat simulation 
without endangering health or life. This technology allows multiple scenarios to be 
replayed in controlled environments, promoting the development of decision-making 
skills and mental resilience. VR can also support theoretical learning through inter-
active models and educational environments tailored to the specific nature of the 
services’ work.

The findings can be interpreted through Kolb’s experiential learning cycle (1984). 
Playing VR horror constitutes a concrete experience, followed by reflective obser-
vation during debriefing. This can lead to abstract conceptualization about stress 
management strategies, and finally to active experimentation in subsequent training 
scenarios. This process mirrors also Piaget’s idea of experiential cognitive devel-
opment (1954). Furthermore, the results align with the Yerkes-Dodson law (Nieu-
wenhuis, 2024), which posits that moderate levels of stress enhance learning, while 
excessive stress may impair cognitive performance.

Analyzing research results need consideration several limitations must be 
acknowledged. The study relied on a relatively small and homogeneous sample 
(N = 140), consisting predominantly of young Polish male students of uniformed ser-
vices. This restricts the generalizability of the findings to broader or more diverse 
populations. A commercial-off-the-shelf (COTS) game, Resident Evil, was selected 
as the experimental tool. Its advantages include accessibility, established popularity, 
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and its proven ability to elicit strong emotional reactions, as documented in prior 
studies (Pallavicini et al., 2018). Importantly, using a well-known game reduced 
the novelty effect and allowed focus on emotional responses. However, limitations 
arise from the fact that the game was not designed as an educational tool, which 
restricts the researcher’s control over content, difficulty levels, and specific learning 
objectives. COTS games are developed primarily for commercial purposes and lack 
explicit pedagogical objectives, limiting the instructor’s ability to tailor scenarios to 
specific training needs (Radianti et al., 2020). Additionally a large number of stimuli 
(when horror scenarios are too intense) it raises the risk of cognitive overload and 
reducing the educational value of the exercise. Ethical considerations must also be 
noted: horror VR involves high stress levels, and although no participants withdrew, 
such exposure may not be suitable for all individuals (Lavoie et al., 2021). Finally, 
COTS horror games prioritize dramatic and fictional narratives rather than fidelity 
to real-world operational environments, which may lowing validity as professional 
training tools.

Future research should explore larger and more diverse samples, include female 
participants more proportionally, and test a wider range of horror subgenres. Compar-
ative studies between commercial games and purpose-built VR training applications 
would further clarify the educational potential of horror VR. Finally, longitudinal 
studies are needed to determine whether the emotional regulation skills acquired dur-
ing VR horror training translate into real-world professional performance.

The integration of VR technology into the education of uniformed services stu-
dents involves initial investment costs, including hardware, software, and the train-
ing of teaching staff (Radianti et al., 2020). However, long-term benefits – such as 
enhanced teaching efficiency, realistic threat simulations, and the development of 
decision-making skills in controlled environments – significantly outweigh the ini-
tial expenses (Jerald, 2015). Challenges related to technology accessibility can be 
addressed by implementing affordable VR headsets and utilizing open-source educa-
tional platforms (Cruz-Neira et al., 2002).

8  Conclusion

The presented research analysed the level of eight emotions distinguished by Plutchik 
in the context of PC horror and VR horror games. The study also aimed to determine 
whether students of uniformed services consider horror VR games to be valuable in 
the context of their educational process. This study was undertaken because of the 
few results available in this area. Meanwhile, analyses combining the VR space and 
human emotions are extremely important, because, as Jeroen S. Lemmens, Monika 
Simon, and Sindy R. Sumter note, “despite the relative commercial success of VR 
gaming systems, research on players’ emotional response to headmounted VR sys-
tems is scarce” (Lemmens et al., 2022, p. 223). In addition, it should be made clear 
that there is still some ambiguity as to whether emotions experienced in the VR space 
can be stronger than those experienced in a natural or computer-based environment 
(Marin-Morales et al., 2021). The use of VR horror games in the context of theo-
retical learning also raises a number of doubts. On the one hand, emotions stimulate 
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cognitive activity, but on the other, too high a level of fear and stress can paralyze the 
user. In this context, students’ feelings and opinions are extremely important. Emo-
tionally stimulating VR horror games require attention, also from the point of view 
of the broadly understood education sector, which is constantly looking for effective 
solutions adapted to modern audiences.

During the quantitative and qualitative analyses, it was found that there are sta-
tistically significant differences in the level of emotions experienced, including: fear, 
disgust, vigilance, ecstasy, and admiration between VR and PC players. It was found 
that VR players felt these emotions more strongly than PC players. Meanwhile, no 
statistically significant difference was found between PC horror and VR horror play-
ers in terms of feelings of amazement, sadness, and rage. The above experiment 
outlines a certain trend regarding emotions and their intensity occurring during PC 
horror and VR horror games. Obtained findings, about emotion, align with evidence 
that immersive VR elicits both stronger negative and positive emotional responses 
than non-immersive formats, due to heightened sense of presence (Lie et al., 2023; 
Yang et al., 2023; Lemmens et al., 2022). Intensified emotional arousal in VR is 
known to enhance attention, memory encoding, and motivational engagement. This 
suggests that VR horror could be adapted as a high-impact pedagogical tool that 
fosters deeper cognitive processing. However, VR horror games must be carefully 
selected to avoid excessive stress. For instance, students of the uniformed services 
rated Resident Evil game as too stressful for use in theoretical education.

The collected data show that students of the uniformed services are interested 
in including horror VR games in their education process. They recognize a specific 
role for VR horror games in emotional training. Of course, the presented experiment 
should be repeated, taking into account both a larger research group and types of hor-
ror other than Survival horror (e.g. Action horror, Jump scare games, Psychological 
horror games, Reverse horror games). Perhaps if users played a different game (with 
a different plot) or the game they played was not familiar to them before, the values 
regarding the analysed emotions would be different. It’s worth recommending further 
research into the benefits and risks of using VR horror games in theoretical educating 
students of the uniformed services. In this context, it is also necessary to examine VR 
horror games’ role in curriculum design or cognitive skill development.

The results obtained may be helpful for designers of educational PC and VR 
games, university lecturers, members of the uniformed services, and professionals 
involved in emotional training (Majewska, 2025).
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