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Abstract 
The term "virtual reality" refers to a computer-generated, three-dimensional, and interactive environment 
that allows the simulation of a real environment [1]. Virtual simulations have been used in various fields 
such as medicine, psychology, education, and the military industry to teach in a safe, protected, and 
controlled environment. Virtual reality can provide safe virtual environment and situations that may pose 
a risk or be impossible to create in the real life. An analysis of the available scientific and professional 
literature in the field of the offender rehabilitation has shown that there is a significant lack of research 
on this topic since virtual reality technology has only recently begun to be applied in this field. The main 
aim of this paper is to explore the possibilities for the application of virtual reality in the treatment of 
offenders which includes changing antisocial attitudes and beliefs as well as learning new skills that will 
help them after release to reduce the likelihood of recidivism. For the purposes of this research available 
published research in major scientific databases was selected (i.e.,Web of Science, Scopus) in order to 
explore the potentials and challenges of using virtual reality for the purpose of educating and 
rehabilitating offenders through analysis of their results. This analysis shows that virtual reality has a 
great potential in the field of education and offender rehabilitation. Due to interactivity in the virtual 
environment, the users become more active in acquiring knowledge, have access to processes and 
characteristics that are not available in traditional learning placements and enables the experience of 
school and lectures without physical presence in educational institutions. 

In the context of offender rehabilitation, programs using virtual reality can facilitate the process of 
acquiring social and communication skills and significantly raise the level of education because it is more 
interactive and provides more options compared to traditional methods of treatment. However, 
challenges like legal aspects of using such technology within the prison settings as well as possible 
medical and psychological issues needs to be addressed to ensure that virtual reality technology is used 
in appropriate, safe and legal way. 
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1 INTRODUCTION 
The term "virtual reality" refers to a computer-generated, three-dimensional, and interactive environment 
that allows the simulation of a real environment [1]. Simply put, virtual reality can be described as an 
interaction of a man and a computer that takes place in a virtual reality in a realistic manner [2]. Virtual 
simulations have been used in different areas to help solve problems, however, only recently has a 
serious debate been initiated on the possibilities of using the virtual reality technology in education and 
offender rehabilitation. Virtual reality technology proved to be successful in treating various disorders, 
such as anxiousness, posttraumatic stress disorder, substance abuse and behavioural disorders. Many 
mentioned disorders can be seen with offenders. The most commonly used approach in offender 
rehabilitation treatments supported by virtual reality technology is cognitive behavioural, which is 
considered to be one of the most frequently used and efficient approaches in offender rehabilitation. 
Therefore, the aim of this paper is to explore the possibilities for the application of virtual reality in the 
offender rehabilitation which includes changing antisocial attitudes and beliefs as well as learning new 
skills that will help them after release to reduce the likelihood of recidivism. 

Using virtual reality is still in its beginnings and it is continuously developing. The same is true for the 
definition of the mentioned term.  Different scientists and practitioners, depending on their work field, 
have a different approach to the term of virtual reality.  The term “virtual reality” was first used by Antonin 
Artaud in his work in 1983 to describe theatre [3]. Today’s way of understanding the term “virtual reality” 
first began in the 70ies of the 20th century. Sutherland considered it a model in which the user can 
manipulate reality while having the feeling of real presence [4]. LaValle [5] states that the definition of 
virtual reality should encompass four main components: target behaviour, life organism, artificial 
sensitive simulation, and consciousness where during the experience in virtual environment the 
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organism has the perception of naturalness. By comparing virtual reality with “lucid dreaming” La Valle 
[5] wants to emphasize that through artificial simulation of senses human bodies accept the new version 
of reality and can in such way experience new worlds, situations, experiences, and even have 
interactions with other people within the new reality. Sherman and Craig [6] define virtual reality as a 
medium that is made of interactive computer simulations which, by recognizing participants’ positions 
and activities change or increase feedback information by giving a sense of inclusiveness or presence 
in virtual environment, and extract from it key elements for understanding the term of virtual reality, 
which are a virtual world, immersion (sense of inclusiveness into the environment), offering sensory 
feedback information and interactivity. 

2 VIRTUAL REALITY FOR THE PURPOSES OF EDUCATION AND OFFENDER 
REHABILITATION  

Berk and Bleich [7] point out that technology such as video games and computer simulation has been 
used for a while in Rehabilitative penology and it enables more effective rehabilitation programs. The 
beginning of using simulations for the purpose of learning new skills is related to video games that were 
used for improvement of different skills by repeating game challenges until a certain skill was acquired.  
Another example of using technology in education and offender rehabilitation is using the computer 
simulated learning [8] which is based on real world scripts as opposed to video games. Wijk et al. [9] 
developed a computer simulated program for treating offender violence consisting of a group of actions, 
choices and questions directed to development of empathy, learning different coping strategies, and 
increasing frustration tolerance. The results concluded that the program influenced the problem-solving 
skills, gave a better insight into the consequences of one’s own behaviour, expanding options for 
individual action and advancement of different social skills. The following technology related 
advancement in offender rehabilitation was the virtual reality technology which offered a more realistic 
environment, possibility of interaction with other people and manipulation of different objects [8]. 
Andrews and Bonta [10] state that research shows that treatment based on RNR model (“Risk – Need 
– Responsivity Model “) is the most efficient in offender rehabilitation.  Kip and Bouman [11] described 
the possibilities of using “eHealth“ tool in the offenders rehabilitation based on the principles of the RNR 
model. The tool includes using the technologies such as mobile applications, web pages, virtual reality 
and similar. [12]. Web pages and mobile applications enable the user to work independently on tasks 
as well as psychoeducation; while immersive experience of virtual reality enables a realistic environment 
which offers training for challenging situations and improving coping skills.   The “eHealth” tool offers 
the possibility of rehabilitation regardless of time, place, and staff availability [13]. According to 
Andersson, Cuijpers, Carlbring, Riper, and Hedman [14] the studies indicate that the outcomes of such 
rehabilitation forms are comparable to the outcomes of traditional rehabilitation programs. Kip, Bouman, 
Kelders and Gemert-Pijnen [12] claim that this technology can influence the dynamic risk factors, for 
example by increasing knowledge and improving skills that can prevent criminal offences, such as the 
skill to resist consuming psychoactive substances. Park et al. [15] in their theory study, which used 
virtual reality to increase social skills, obtained results that indicate improved skills, assertiveness, 
regulation of emotions and generally better social functioning. Bossenbroek et al. [16] used biofeedback 
via virtual environment to teach the users to practice diaphragmatic breathing so they could relax. Kip 
and Bouman [11] consider this mode of influencing relaxation possible and suitable for offenders.   Pratt 
and Cullen [17] mention self-control as one of the important protective factors for offenders. Kip and 
Bouman [11] cite the Klein Tuente et al. study which shows increase of self-control in offenders 
immediately after having a virtual reality intervention in relation to the control group. However, its effect 
was not long-lasting. Regardless of the brief effect, the result shows the potential of using virtual reality 
in offender rehabilitation. Kip et al. [18] state that the virtual reality treatment enables exposing the 
offender to a broad range of personalized scenarios during which it can be seen what motivated an 
offender at a given moment, as opposed to retrospectively talking about it. Such program has the 
potential to tailor the offender’s rehabilitation with the offender’s characteristics. Offenders with 
difficulties in verbal interventions are given as an example. Cornet and Van Gelder [19] mention that 
there were only several published research studies that used virtual reality in offender rehabilitation. 
One such study was conducted by Seinfeld et al.  [20] with goal of encouraging empathy among 
domestic violence offenders. The authors of this study used virtual simulation to create an illusion for 
the offenders of “being in a body” of a female domestic violence victim. Twenty male domestic violence 
offenders and nineteen men without prior experience in violence against women experienced a role of 
an abused female person. „Face – Body – Compound“ test was used before and after the virtual 
experience for measuring the skills of recognizing emotions. Expectedly, the pre-test showed that the 
domestic abuse offenders had a significantly lower ability value for recognizing fear on women’s faces 
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in comparison with the control group. Having gone through immersive virtual experience improved 
domestic abuse offenders’ ability to recognize fear. However, the general ability to recognize emotions 
remained low compared to the control group.  Although the results do not offer possibility to predict 
future domestic abuse offender behaviour, the study shows the possibility of influencing the perception 
using virtual reality.   

Van Gelder, Hershfield and Nordgren conducted another research that capitalizes on the ability of virtual 
reality to encourage behavioural change through temporary identification of the user with virtual 
character whose characteristic somehow differs from the virtual character [21]. The research is based 
on the idea that the tendency of living “here and now” and the inability to think about the future are 
correlated with criminal behaviour on individual level. The mentioned authors presumed that 
strengthening of self-perception could lower involvement in criminal behaviours in the future. One group 
of participants in the virtual environment research faced a real virtual version of their own future, while 
the other group faced the current version of themselves. A total number of six participants were randomly 
put into one of the two mentioned situations.  The participants who interacted with the real virtual version 
of their future in virtual environment showed a significantly lower percentage of cheating (6.1%) on a 
task in relation to the control group participants (23.5%). The results show that interaction with a future 
version of oneself could significantly contribute to reduction of criminal behaviour. Peck, Seinfeld, Aglioti 
and Slater [22] conducted research in which the light-skin coloured participants in virtual environment 
were immersed into a dark skin coloured virtual character. The mentioned simulation resulted in reduced 
negative associations towards the dark-skinned persons. It also showed that this form of virtual reality 
intervention has the potential to change negative attitudes. Bertrand, Guegan, Robieux, McCall and 
Zenasni [23] say that role playing is one of the most efficient ways of increasing empathy because it 
enables the user to have another person’s perspective. Virtual reality directly enables the mentioned 
experience and can, for this reason, present a useful took in the offenders rehabilitation. Tuente, 
Bogaerts, Van Ijzendoorn and Veling [24] designed an aggression prevention training by using virtual 
reality used in treating forensic patients.  Patients are in challenging interactions with virtual characters 
during virtual simulations.  The training helps the patient recognize aggression and learn aggression 
control mechanisms in a controlled and safe virtual environment. The advantages of aggression 
regulation training using virtual reality in relation to traditional trainings are different scenarios that can 
be used for practice, the ability to adjust the complexity of the situation by considering the abilities of the 
participants and safe environment.  Release from prison and reintegration into the community can be 
challenging, especially for those offenders who served long prison sentences. Virtual reality technology 
enables individual prisoners to practice challenging situations that they will probably face upon their 
release before leaving the penitentiary institutions. They can, in such way, practice skills necessary for 
their successful integration and maintenance of prosocial lifestyle. University of Southern California 
Institute for Creative Technologies (ICT) developed “Virtual Interactive Training Agent“(VITA) system 
which enables practicing job interviews in virtual environment. This was originally developed to increase 
competences and lower anxiousness for persons with autism spectrum disorders [25]. In cooperation 
with Dan Marino Foundation, Institute for Creative Technologies is currently researching the potentials 
of using VITA system for preparation of juveniles for release from correctional institutions.  Furthermore, 
Cornet and Van Gelder [19] mention a Chilean artist Catalina Alarcon and her “Back Home“ project 
which enables the prisoners to visit their own homes using the virtual reality technology. The project was 
created to help the prisoners in their reintegration into the society.  Although this is an artistic and not a 
scientific project, it still illustrates some of the potentials offered by virtual reality technology which aims 
to reintegrate the offenders.  

3 USING VIRTUAL REALITY IN COGNITIVE BEHAVIORAL TREATMENT OF 
OFFENDERS 

Cognitive behavioural therapy is the most common treatment form used in offender rehabilitation [3]. It 
is based on the theory which considers an individuals' thoughts, attitudes, and convictions to be related 
to his/her behaviour and it focuses on non-functional opinion and behaviour patterns. Cognitive 
interventions are used for changing the way of thinking, and behavioural interventions for changing 
behaviour [26]. It is used for successful treatment of different disorders such as mood disorders, 
anxiousness disorders, personality disorders and different other issues. The research confirmed 
cognitive behavioural treatment to be one of the most efficient treatments for offender population [10; 
27; 28; 29]. The programs including cognitive behavioural techniques had a higher success rate in 
rehabilitation and prevention of continuing criminal and delinquent behaviour in comparison to 
alternative approaches [10; 30; 31]. Offenders often have cognitive distortions that increase the 
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likelihood of recidivism.  Cognitive behavioural programs in correctional institutions most often use 
techniques such as modelling, role play, reinforcement technique, cognitive restructuring, social skill 
trainings and similar. The purpose of those techniques is to teach offenders how to substitute antisocial 
thinking and behaviour patterns with prosocial ones.  Those are usually group programs; however, 
cognitive behavioural therapy can be used individually.  Offenders who were, during their sentence, 
included into cognitive behavioural programs had a lower recidivism rate upon their reintegration into 
the community [26; 32]. Ticknor [3] says that virtual reality technology has a potential of improving the 
efficiency of cognitive behavioural approach in the rehabilitation of offenders by providing a safe, 
controlled and realistic immersive virtual environment. Offenders have the possibility to practice certain 
skills in a virtual world that resembles the real one. Simulations can be adjusted to specific offender 
treatment needs. Such treatment enables improving feedback and reinforcement techniques. Optale, 
Pastore, Marin, Bordin, Nasta and Pianon [33] suggest that the cognitive behavioural treatment using 
virtual reality technology activates the unconscious and can be useful in overcoming different cognitive 
obstacles. Immersiveness and presence, enabled through virtual reality, can improve the way skills and 
knowledge can be transferred into the real world.  Riva [34] claims virtual reality enables the treatment 
facilitators to focus on specific cognitive schemes that help bring change. Tools, such as cost-benefit 
analysis or observing thoughts, can also be used to help offenders solve challenging situation and 
influence cognitive distortions before they lead to non-functional behaviours [3]. Virtual environment can 
be used when studying new social skills in a traditional group approach or can be directly implemented 
into the virtual environment [3]. Virtual applications can be enabled by using different media such as 
music, video recordings and PowerPoint presentations. The type of software used depends on the type 
of group. If the program takes place in a traditional group, it is possible to discuss skill and its application. 
The program manager can find this useful for collecting information on how to coordinate the virtual 
experience during modelling and role play. Virtual reality technology offers multiple possibilities of 
experience and environments such as the house, the street, or any other space outside of the prison 
facilities, while, at the same time offering the possibility to experience a skill in any environment 
implemented into the virtual environment.  Virtual reality can be useful in case the offenders cannot, for 
any reason, physically participate in group work, or in a probation system when the offenders were given 
alternative sanctions instead of prison sentences. This enables the justice system to offer virtual reality 
enhanced rehabilitation treatment to offenders who are not in urban environments where such 
treatments would be more accessible for them. Ticknor [3] mentions offenders who struggle with 
aggression and offenders who misuse substances as examples of coordinating treatment needs. Virtual 
environment can be programmed in such a way that is simulates a night club situation.  An offender with 
aggression control issue can play a role in a conflicting situation in the club, while the offender with and 
addiction problem can play a role in which he/she avoids going into a club.  Using cognitive restructuring 
both offenders can change their typical patterns of thinking and behaving in each situation. Offenders 
can use the role play technique in such way during group work, as well as individually outside the group. 
Virtual reality software that the offenders could use on their own, without the treatment program 
facilitator, would be useful for practicing and reinforcing the learned techniques during group work.  
Cognitive behavioural treatment using virtual reality technology has its advantages even in this aspect. 
Virtual simulation can be started or paused at any moment in order to make necessary adjustments. 
Virtual reality applications also offer the possibility of recording which enables the treatment program 
facilitator to give feedback information after the activity in virtual environment finished.  

Cognitive behavioural treatment uses positive and negative reinforcements as well as punishment for 
changing undesirable behaviour. Reinforcement encourages desired behaviour, i.e., the behaviour that 
should be achieved using the treatment. Positive reinforcement implies introducing desirable and 
pleasant consequences, while negative reinforcement implies exclusion of negative consequences.  
Reinforcement techniques are also possible during virtual simulation.  Traditional reinforcement can be 
used during each group meeting. The treatment program facilitator can use social reinforcers directly 
during group work in virtual environment, or it can be used individually on the user via private messages. 
These reinforcement or “awards” can be used by upgrading virtual environment. An example are 
offenders who successfully do their tasks and who could be offered to experience a desirable behaviour 
during the simulation, such as a helicopter ride [3]. Scenarios during the virtual reality program treatment 
can be designed so that offenders collect points based on performance or decision-making during tasks 
in a virtual simulation. This can increase motivation and engagement because the program imitates a 
game. The points collected can later be exchanged for some specific rewards or benefits.  

“Virtual Environment for the Treatment of Offenders“ (VETO) is a pilot research by Bobbie Ticknor who 
implemented virtual reality into the program of group treatment for the offenders [3]. It is designed as a 
research study that determines the possibility of using virtual reality in the treatment of offenders. The 
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program was conducted with a group of juveniles placed in Wyoming, Ohio, in June 2013. The research 
was conducted in partnership with “Hillcrest Academy for Boys” and University of Cincinnati Institute.  
The group treatment program based on cognitive behavioural techniques included ten juvenile offenders 
who acquired various skills throughout the program. The program took place three times a week for ten 
weeks, and each meeting lasted one hour. Prior to starting the program, participants completed an entry 
questionnaire, as well as an exit questionnaire at the end of the program. This was done for the purposes 
of evaluating the program. The subject of the evaluation was the following: the effectiveness of the 
program, the effectiveness of the role play technique in virtual environment, reinforcement techniques, 
feedback and the engagement of juveniles. They used laptops, headphones, microphones to 
communicate, and cameras to provide face-to-face interaction.  

All juvenile offenders have been previously involved in traditional treatment programs based on a 
cognitive behavioural approach. After they went through virtual reality-based treatment, they were asked 
to compare previous experiences with the mentioned program. Several participants said they were more 
engaged compared to the traditional group approach while learning social skills and role-playing in a 
virtual environment. They were satisfied with the possibility of being in different virtual environments and 
situations, as well as more realistic situations compared to the traditional approach while learning skills.  
Participants additionally said they felt more ready to ask questions during the virtual simulation. Many 
said they found it more comfortable and easier to practice social skills with virtual characters compared 
to their peers from previous programs. They did not feel judged in the virtual simulation as they normally 
did when role-playing with their peers [3]. The juveniles considered the fact that all the participants had 
to be in the same place during the treatment as an advantage. During the program, most of the meetings 
were held in groups; however, other types of meetings were also included. 

Ticknor [3] states that all meetings during the program were recorded and reviewed, which allowed the 
treatment facilitator to give more detailed feedback and reinforce the successful participants.   
Participants were happy about the possibility to receive prizes during the virtual simulation. Those who 
participated and acquired skills were rewarded at the end of the meeting with a virtual car or helicopter 
ride, or exploration of other virtual environments. This gave participants a sense of playing video games 
and entertainment. The program facilitator mentioned the possibility of introducing changes during the 
virtual simulation as an advantage, especially when the participants' attention and concentration started 
decreasing.   

4 IMPLEMENTATION OF THE TREATMENT USING VIRTUAL REALITY 
TECHNOLOGY 

Mohr, Lyon, Lattie, Reddy and Schueller [35] state that, for the development and implementation of 
technology-based interventions,  it is necessary to use a participatory approach in which users, 
treatment facilitators and other important stakeholders actively participate and are involved in the whole 
process. Kip, Kelders, Bouman and Gemert-Pijnen [18] consider the mentioned approach to be crucial 
when using RNR-based virtual reality with offenders in order to ensure that the intervention corresponds 
to the characteristics of the offender, needs, treatment protocols and risk factors. Kip et al. [12] point out 
that existing interventions used by technology in the field of general mental health cannot be used to 
treat forensic patients without being adapted to the needs and characteristics of that population. 
Thorough implementation in forensic institutions is a prerequisite for using the full potential of virtual 
reality technology. Attention should be paid during implementation to skills of virtual reality-based 
rehabilitation program providers, users, characteristics of the organization, wider context  requirements 
and their technology suitability. Based on the VETO pilot program, Ticknor [3] made recommendations 
for the successful implementation of a virtual reality-based program for offenders based on a cognitive 
behavioural approach: 

a) It is necessary to develop a program based on scientific evidence in order to better implement 
traditional cognitive behavioural techniques in the virtual reality system. The plan and program 
should include techniques for the treatment of known predictors. It is desirable to use different 
methods so that the rehabilitation program includes all that cannot be achieved in a traditional 
program. 

b) Program facilitators should be educated about the virtual reality-based rehabilitation program, as 
well as about every other feature in the virtual environment. Facilitators should have extensive 
knowledge of the virtual environment and its capabilities to be able to manipulate situations during 
a virtual simulation.   
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c) Before starting the program, it is necessary to have at least three informative meetings between 
facilitators and participants. The facilitator should hold individual interviews with each participant 
in order to build a therapeutic relationship and obtain information about individual needs. In that 
way the exercises can be tailored to each participant. During the introductory meetings, 
participants have the opportunity to create and customize virtual characters they will interact with. 
The facilitator’s role is to help participants adjust to immersion and presence in a virtual 
environment. These meetings also serve to get familiar with the software and its features.  

d) This type of rehabilitation program should be based on traditional cognitive behavioural 
techniques that can be enhanced using virtual reality. 

e) Smaller groups allow the facilitator to manage participants in a virtual environment more easily. 
Groups should have a maximum of ten participants in the virtual environment at the same time. 
Presence and immersion are key to transferring and applying these skills to real life, therefore, 
there should not be multiple groups using the same environment.  

f) Each meeting should last between an hour and a half to two hours so that everyone has time to 
practice social skills.  

g) Recordings should be used for giving direct feedback during the meetings.  The recording allows 
participants to see when and how each step of the skill was performed. Facilitator can use both 
pause and replay to explain where they see need for improvement. 

h) Practicing learned social skills in the real world is still very important, and participants should be 
encouraged to practice their skills outside of the virtual environment as well.   

i) Group members who complete their tasks successfully and acquire social skills should be 
rewarded for their success.  

5 ADVANTAGES AND CHALLENGES OF USING VIRTUAL REALITY IN THE 
TREATMENT OF OFFENDERS  

Diemer et al. [36] list the following benefits of being exposed to virtual environment therapy: cost-
effectiveness; the ability to be exposed to situations that one would not be able to be exposed in the real 
world; security; the possibility of repeating the presentation; the possibility of various specific stimuli; the 
type, intensity and duration of exposure are fully controlled by the therapist; user reactions can be 
observed and recorded; users can be more easily motivated to experiment with new behaviours; for 
users who have difficulty entering into the imagination, exposure therapy is more effective. Fromberger, 
Meyer, Kempf, Jordan and Müller [37] point out the general advantages of using a virtual reality system: 
high environmental validity; exposure to social situations to which users cannot be exposed to in reality; 
the ability to measure psychophysiological data during social situations; low financial and logistical costs 
for the treatment of specific disorders; the possibility of high level control over social situations; a high 
level of immersion that allows a higher level of emotional involvement; less challenges compared to 
imaginative based techniques. Specific advantages in the offender rehabilitation in forensic institutions 
according to Fromberger et al. [37] are the following: dealing with social situations that evoke behaviour 
relevant to the disorder without endangering others; testing behaviour in high-risk situations without 
endangering others; treatment of behaviour in high-risk situations without endangering others; the 
applicability of social situations in the treatment at even the highest security institutions; individual 
adaptation to the virtual environment according to specific criminogenic needs. Virtual reality has the 
potential to improve traditional methods of offender rehabilitation. More specifically, the techniques used 
during cognitive behavioural treatment can be improved by using this technology. This is especially 
important for the criminal justice system because the cognitive behavioural approach is most used in 
offender rehabilitation.  A significant advantage of using virtual reality is the possibility of immersion 
which gives offenders the opportunity to practice their skills for situations they will come across upon 
release. The virtual environment itself offers additional options to facilitate feedback and reinforcement 
of offenders. Psychologists have already proven the effectiveness of using virtual reality technology in 
treating behavioural change and treating various disorders that occur in the prison population. This 
enables experts in the offender rehabilitation field to respond to potential barriers that such disorders 
present during the interventions which target traditional criminogenic needs. Kip and Bouman [11] 
recommend that it is desirable to focus, in the further development of such forms of intervention, not 
only on the advantages, but also on the limitations such as barriers to Internet access, limited digital 
skills of the users and treatment providers as well as any ethical issues. Offenders are treated in the 
environments they are sanctioned in. This fact may result in their acceptance of technological 
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intervention because they feel they must participate, even though they may not feel comfortable being 
exposed to devices used due to fear of privacy violation.  According to Fromberger et al. [38] the 
challenges of using virtual reality in the treatment of offenders in correctional institutions are the 
following: complex challenges during the development of virtual technology-based rehabilitation 
programs; high start-up costs; lack of standardization of tprogram protocols; inappropriateness for every 
type of offender; possible side effects, such as simulator disease and the possibility to misuse the 
application. Immersion in virtual environment can also provoke strong emotions and change behaviour, 
which implies that applications can also harm the user [38]. Physical discomforts can also be challenges 
associated with using virtual reality, such as headaches, cyber disease (a technologically induced 
version of motion sickness), and eye strain, especially when graphics quality is low when there is a delay 
("lag") between real-time user movement and updated displayed content [19]. Treatment facilitators 
need to be specifically aware of the potential risks associated with cyber disease. Offenders who are at 
higher risk of developing symptoms related to cyber disease should be gradually introduced into the 
virtual environment while monitoring reactions. Additionally, the type of system used for treatment may 
change in the event of symptoms. For example, if the user experiences symptoms in a fully immersive 
virtual environment, the alternative may be a non-immersive or semi-immersive system. For all the 
mentioned and other reasons, the development of virtual reality requires specialized knowledge and 
additional professional training. However, if all these challenges are appropriately addressed, this 
technology can significantly change the way education and rehabilitation programs of offenders are 
conducted in a positive direction. 
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