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Abstract

This analysis explores the use of virtual reality (VR) tools as an intervention to improve social skills for individuals
with Autism Spectrum Disorder (ASD). The analysis aims to understand the effectiveness of VR tools in providing a
safe and controlled environment for individuals with ASD to practice social skills, in comparison to traditional
interventions such as role-playing and group therapy.The findings of the study suggest that VR intervention is more
effective in improving social skills for individuals with ASD compared to traditional interventions. The VR
intervention found to be engaging, enjoyable, and immersive for participants, and they reported feeling more
confident in social situations.The analysis also discusses the practical implications of VR intervention for individuals
with ASD, such as reducing the stigma associated with traditional therapy, and the potential for individualized and
customizable interventions. Additionally, raises important ethical considerations such as the need for informed
consent, privacy, and confidentiality when using VR tools in interventions for individuals with ASD. The objectives
of this research publication are to comprehensively analyze the literature on interventions aimed at improving social
skills in individuals with ASD and identify gaps in current research. Additionally, this research aims to explore the
potential of digital technologies and virtual reality (VR) tools as effective and innovative methods for enhancing
social skills in individuals with ASD. The publication also aims to critically evaluate the effectiveness of digital
technologies and VR tools in improving social skills in individuals with ASD, based on existing empirical evidence.
Further, the publication aims to provide practical recommendations for the design and implementation of digital
technologies and VR interventions aimed at improving social skills in individuals with ASD. Additionally, this
research publication aims to highlight the potential benefits of using digital technologies and VR tools in interventions
aimed at improving social skills in individuals with ASD, including increased motivation, engagement, and
generalization of skills. Furthermore, ethical considerations associated with using digital technologies and VR tools in
interventions aimed at improving social skills in individuals with ASD will be discussed, including issues related to
privacy, safety, and informed consent. Lastly, this research aims to identify areas for future research and development
in the field of digital technologies and VR interventions for individuals with ASD, with a focus on improving social
skills and overall quality of life.
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Resumo

Esta andlise explora o uso de ferramentas de realidade virtual (VR) como uma intervencdo para melhorar as
habilidades sociais para individuos com Transtorno do Espectro do Autismo (TEA). A andlise visa entender a eficacia
das ferramentas de RV em fornecer um ambiente seguro e controlado para individuos com TEA praticarem
habilidades sociais, em comparacdo com intervengdes tradicionais, como dramatizacdo e terapia de grupo. Os
resultados do estudo sugerem que a intervencdo de RV é mais eficaz na melhoria das habilidades sociais para
individuos com TEA em comparacdo com as intervengfes tradicionais. A intervencdo de RV foi envolvente,
agradavel e imersiva para os participantes, e eles relataram sentir-se mais confiantes em situagdes sociais. A anélise
também discute as implicagBes praticas da intervencdo de RV para individuos com TEA, como reduzir o estigma
associado a terapia tradicional, e o potencial para intervencdes individualizadas e personalizaveis. Além disso, levanta
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consideracdes éticas importantes, como a necessidade de consentimento informado, privacidade e confidencialidade
ao usar ferramentas de RV em intervences para individuos com TEA. Os objectivos desta publicacdo de investigacao
sdo analisar exaustivamente a literatura sobre intervengBes destinadas a melhorar as competéncias sociais em
individuos com Desordem do Espectro do Autismo (ASD) e identificar lacunas na investigagdo actual. Além disso,
esta investigacdo visa explorar o potencial das tecnologias digitais e ferramentas de realidade virtual (RV) como
métodos eficazes e inovadores para melhorar as competéncias sociais em individuos com TEA. A publicacdo visa
também avaliar criticamente a eficacia das tecnologias digitais e das ferramentas de RV na melhoria das competéncias
sociais em individuos com TEA, com base em provas empiricas existentes. Além disso, a publicacdo visa fornecer
recomendacdes préaticas para a concepcao e implementacdo de tecnologias digitais e intervencgdes de RV destinadas a
melhorar as aptidBes sociais em individuos com TEA. Além disso, esta publicacdo de investigacdo visa destacar 0s
beneficios potenciais da utilizagdo de tecnologias digitais e ferramentas de RV em intervenc6es destinadas a melhorar
as competéncias sociais em individuos com DEA, incluindo uma maior motivacéo, envolvimento e generalizagao de
competéncias. Além disso, serdo discutidas consideragdes éticas associadas a utilizacdo de tecnologias digitais e
ferramentas de RV em intervencdes destinadas a melhorar as aptiddes sociais em individuos com TEA, incluindo
questbes relacionadas com a privacidade, seguranca e consentimento informado. Finalmente, esta investigacdo visa
identificar areas para futura investigacdo e desenvolvimento no campo das tecnologias digitais e interven¢des de RV
para individuos com TEA, com enfoque na melhoria das competéncias sociais e da qualidade de vida em geral.
Palavras-chave: Realidade virtual; Habilidades sociais; Terapia; TEA.

Resumen

Este analisis explora el uso de herramientas de realidad virtual (VR) como una intervencidon para mejorar las
habilidades sociales de las personas con Trastorno del Espectro Autista (TEA). El analisis tiene como objetivo
comprender la eficacia de las herramientas de realidad virtual para proporcionar un entorno seguro y controlado para
que las personas con TEA practiquen habilidades sociales, en comparacién con las intervenciones tradicionales como
los juegos de roles y la terapia grupal. Los hallazgos del estudio sugieren que la intervencion de realidad virtual es
maés eficaz para mejorar las habilidades sociales de las personas con TEA en comparacion con las intervenciones
tradicionales. La intervencion de realidad virtual resultd atractiva, agradable e inmersiva para los participantes,
quienes informaron sentirse mas seguros en situaciones sociales. El analisis también analiza las implicaciones
practicas de la intervencién de realidad virtual para las personas con TEA, como la reduccién del estigma asociado
con la terapia tradicional, y el potencial de intervenciones individualizadas y personalizables. Ademas, plantea
importantes consideraciones éticas, como la necesidad de consentimiento informado, privacidad y confidencialidad al
usar herramientas de realidad virtual en intervenciones para personas con TEA. Los objetivos de esta publicacion de
investigacion son analizar exhaustivamente la literatura sobre intervenciones dirigidas a mejorar las habilidades
sociales en individuos con Trastorno del Espectro Autista (TEA) e identificar las lagunas en la investigacion actual.
Ademas, esta investigacion pretende explorar el potencial de las tecnologias digitales y las herramientas de realidad
virtual (RV) como métodos eficaces e innovadores para mejorar las habilidades sociales en individuos con TEA. La
publicacién también pretende evaluar criticamente la eficacia de las tecnologias digitales y las herramientas de RV
para mejorar las habilidades sociales en individuos con TEA, basandose en la evidencia empirica existente. Ademas,
la publicacion tiene como objetivo proporcionar recomendaciones practicas para el disefio e implementacion de
tecnologias digitales e intervenciones de RV destinadas a mejorar las habilidades sociales en individuos con TEA.
Ademas, esta publicacién de investigacién tiene como objetivo destacar los beneficios potenciales del uso de
tecnologias digitales y herramientas de RV en las intervenciones destinadas a mejorar las habilidades sociales en
individuos con TEA, incluyendo el aumento de la motivacién, el compromiso y la generalizacion de las habilidades.
Ademas, se discutiran las consideraciones éticas asociadas con el uso de tecnologias digitales y herramientas de RV
en intervenciones dirigidas a mejorar las habilidades sociales en individuos con TEA, incluyendo cuestiones
relacionadas con la privacidad, la seguridad y el consentimiento informado. Por Ultimo, esta investigacién pretende
identificar areas para futuras investigaciones y desarrollos en el campo de las tecnologias digitales y las
intervenciones de RV para individuos con TEA, centrandose en la mejora de las habilidades sociales y la calidad de
vida en general.

Palavras-chave: Realidad virtual; Habilidades sociales; Terapia; TEA.

1. Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by deficits in social communication
and interaction, as well as repetitive behaviors and restricted interests. These deficits in social skills can have a significant
impact on the individual's ability to form relationships, maintain friendships, and participate in social activities. Traditional
interventions for individuals with ASD, such as role-playing and group therapy, have limitations in providing a safe and

controlled environment for individuals to practice social skills.
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The use of virtual reality (VR) tools as an intervention for individuals with ASD has gained attention in recent years.
VR provides a safe and controlled environment for individuals to practice social skills, with the ability to create scenarios that
simulate real-life social situations. The immersive and interactive nature of VR provides individuals with ASD the opportunity
to practice and develop social skills in a way that traditional interventions may not provide.

The literature review will examine the theoretical frameworks and models that inform the development of social skills
in individuals with ASD, and how VR tools can be used to facilitate the acquisition and transfer of these skills to real-life
social situations.The findings of the study will be presented and discussed in relation to the effectiveness of VR intervention in
improving social skills for individuals with ASD, and the practical implications and ethical considerations of using VR tools in
interventions for individuals with ASD.

In summary, this analysis will contribute to the understanding of the use of VR tools as a promising intervention for
improving social skills for individuals with ASD. The research will provide important insights into the practical implications
and ethical considerations of using VR tools in interventions for individuals with ASD, and will highlight the need for
continued research and development in this area.

Through the use of literature review methodology, this research aims to explore the potential of digital technologies
and virtual reality (VR) tools as effective and innovative methods for enhancing social skills in people with ASD. Furthermore,
this research paper aims to critically evaluate the effectiveness of digital technologies and VR tools in improving social skills
in people with ASD, based on existing empirical evidence. Based on the results of the analysis, practical recommendations will
be provided for the design and implementation of digital technologies and VR interventions to improve social skills in people
with ASD. In addition, this study aims to highlight the potential benefits of using digital technologies and VR tools in
interventions aimed at improving social skills in people with ASD, including increased motivation, engagement and
generalisation of skills. Ethical considerations related to the use of digital technologies and VR tools in interventions aimed at
improving social skills in people with ASD will also be discussed, including issues related to privacy, security and informed
consent.

2. Methodology

The methodology for this research publication involved conducting a narrative review of the literature on
interventions aimed at improving social skills in people with autism spectrum disorder (ASD) through the use of digital
technologies and virtual reality (VR) tools. The review used the narrative literature review analysis method, which involves
synthesizing and interpreting the findings and conclusions of relevant studies and information sources. Dr. Athanasios Drigas,
director of the Net Media Lab, and his research assistant Angeliki Sideraki worked extensively on this type of study. The
researchers carried out this research within the framework of the research of the Net Media Lab in Research Center

"Democritus” NCSR at Department of Informatics and Telecommunications.

Description of the methodology follows:

Identification of relevant studies and information sources: The first step involved conducting a search for relevant
studies and information sources such as journal articles, books, reports and online sources. The search was guided by keywords
and search terms related to interventions to improve social skills in people with ASD and digital technologies and VR tools.

Inclusion and exclusion criteria: The second step involved defining inclusion and exclusion criteria for the studies and
information sources to be included in the review. The criteria were based on relevance to the research questions and objectives

of the study.
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Data extraction: the third step involved extracting relevant data from the studies and information sources included.
This included information on the types of digital technologies and VR tools used, the effectiveness of the interventions,
potential benefits and limitations, and ethical considerations. The Google Scholar search engine was selected for data
collection, in particular recent and evidence-based studies on virtual reality in the development of social skills for people with
ASD.

Synthesis and interpretation: The fourth step involved synthesizing and interpreting the findings and conclusions of
the included studies and information sources. The extracted data were organized into themes and categories, which were used
to identify patterns, trends, and gaps in the literature.

Composition and interpretation: The fourth step involved synthesizing and interpreting the findings and conclusions
of the included studies and information sources. The extracted data were organized into themes and categories, which were
used to identify patterns, trends and gaps in the literature.

Recommendations and conclusions: The fifth step involved making practical recommendations and conclusions based
on the synthesis and interpretation of the findings. These recommendations and conclusions were based on the strengths and
limitations of the literature reviewed, as well as potential implications for developing and implementing interventions to
improve social skills in people with ASD through the use of digital technologies and VR tools.

In conclusion, the methodology of the narrative literature review analysis was used to conduct a comprehensive and
critical review of the literature on this topic. This methodology allowed the synthesis of the findings and conclusions of the
literature review, which is important to inform and promote the development and implementation of effective interventions to

improve social skills in people with ASD.

3. Results and Discussion
Virtual reality and the development of social skills in people with ASD

Virtual reality (VR) is a computer graphics-based simulation and can be used as an educational and therapeutic tool
by educators and therapists to provide children with a safe learning environment (Bellanienetal., 2011). Below are two studies
in which demonstrate the effectiveness of virtual reality. The first study reports the use of a virtual environment, specifically a
"virtual café", to teach social skills. The results showed that the speed of execution of projects in the virtual environment
improved after each repetition of the virtual environment.

The potential benefits of using virtual reality to support the learning process, particularly social interaction in children
with autism, are increasingly recognised (Strickland et al., 1997). Research by Parsons and colleagues (2005) has demonstrated
the ability of children with ASD to use VR, indicating that they successfully acquire new information through this process. In
particular, participants with ASD learned how to use the equipment quickly and the results showed significant improvement
after a few times of using this virtual reality environment (Strickland etal, 1997).

Two studies, using VR as a familiarization tool, have recently been conducted to teach children how to behave in
social settings and how to understand social conventions (Mitchell etal., 2007). The first study by Herrera et al. (2008),
reported that using a VR tool that replicates a "virtual café" for the purpose of teaching social skills, an improvement in the
mastery of social skills was observed after the session using VR. The second study used VR technology that replicates a
"virtual supermarket" with several exercises related to the physical, functional and symbolic use of objects, finding that the
participants' performance on social skills acquisition, assessed by specific tests, increased after the VR intervention. It was also
found that people with ASD were able to transfer the social skills acquired using the virtual environment to the real
environment. Further studies were conducted using collaborative virtual environments(CVRs) that support multiple concurrent

users, particularly the patient and therapist, who can communicate with each other through their avatars (Moore,etal. 2005) and
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also helped to improve social interaction by teaching students how to express their feelings and understand those of other
people (Cheng&Ye.,2010).

In addition to the two previous studies mentioned above, Dechsling and colleagues (2021), then conducted a detailed
study to investigate the effectiveness of the integration of virtual and augmented reality in interventions for people with ASD
aimed at developing their social skills. Within the relevant literature search, a total of 599 studies were found, but only 49 met
the criteria to be used in this research process. In these 49 studies, virtual reality technologies were used in the interventions
that took place with people with ASD and aimed at developing social skills. The studies used as the research sample were
primarily aimed at children and adolescents and only a small proportion of them involved very young children or adults with
autism (Dechslingetal., 2021).The research used as the survey sample had been published in psychology/psychiatry journals
(19), educational journals(8), computer science journals (6), hybrid journals combining education and technology (11), and the
remainder in various medical journals (e.g., biomedical, pediatric, sociology). The total number of participants with ASD in
these surveys consisted of 652 participants.The results of the survey showed that the number of participants diagnosed with
ASD who take part in surveys utilizing virtual reality technology is low and the majority of them are female. The age of
participants with ASD ranged from 2 to 38 years old (Dechslingetal., 2021). The participants of the studies used for post-
resolution were mainly children and adolescents, while only 16% of the studies included adults with ASD. The majority of the
studies were case studies and the participating samples were selected using purposive sampling. In only three studies the
sample was randomly selected. The average duration of the interventions was 8,75 weeks. The interventions applied were
aimed at developing the following skills: skills of interacting with others, skills of focusing attention, skills needed for a job
interview, skills needed for a pretend play, skills needed for cooperation and communication, and skills needed to achieve
emotion recognition and emotional competence in general. Basically, monitors and devices such as VR in HMD, motion
cameras, laser scanners and other devices were used. Eight of the included studies used HMDs, AR glasses, smart-glasses or
VR-goggles. . Eight of the included studies used HMDs, AR glasses, smart-glasses or VR-goggles. In none of the studies was
there any negative evaluation. From the results it was found that, 81% of the studies reported positive evaluations and in the
remaining 19% the evaluations were judged to be "inconclusive" (Dechslingetal., 2021).

From the review under consideration, the fact emerged that there is a need to conduct studies and research that
incorporate virtual reality technology into interventions that take place in well-controlled and designed environments. Future
research is suggested to further investigate the effectiveness of using VR (virtual reality) and AR (augmented reality)
technology in people with ASD. Still, it is suggested to identify possible gender differences that may influence the data so far
and to carry out interventions in different age groups Finally, it is suggested that future research should be based on
interdisciplinary efforts, conducted by trained computer programmers, and researchers studying ASD (Dechslingetal., 2021).

Vahabzadeh and colleagues (2018), focused on investigating the feasibility and effectiveness of EmpoweredBrain, a
virtual reality system consisting of "smart" glasses, used for interventions to improve social and emotional skills of ASD
students as well as their behavioral improvement. In particular, it was considered that an assistive technology of smart glasses
can help people with ASD, especially if the technology is effective and implemented in school environments (Vahabzadehetal.,
2018). The study was conducted in special education and general education classrooms in a Massachusetts school. The
participants were all elementary school students. All participantshad a documented diagnosis of ASD and were also required to
receive special education within an Individualized Education Program (IEP). They also had to have no history of seizures or
seizure disorder.All participants were male with a mean age of 7.5 years. There was no change in the treatment interventions
that were applied to them, as well as no change in the medication they were taking. The special education teacher compiled an
assessment for each participant regarding their level of social responsiveness to identify their potentialdifficulties in social

communication. Theassessmentwascarried out with theSocialResponsivenessScale2ndEdition (SRS - 2) tool. The participants'
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score according to the results of the psychometric tool was 71, which means that all the participants showed a noticeable
discount in social communication (Vahabzadehetal., 2018).

The study was structured in two sub-stages. The first stage was to study the feasibility of EmpoweredBrain. This
initial stage had a duration of three weeks and then the second control stage consisted of a period of time, also three weeks, in
which the degree of its effectiveness was studied. Both stages involved the use of a socio-emotional intervention twice a day
using smart glasses. Evaluations were conducted by the teachers before and after the implementation of the intervention. The
researchers used three different scales for the assessment, the irritability scale, the hyperactivity scale and the social withdrawal
scale (Vahabzadehetal., 2018).

The main result was that there were improvements in the irritability, hyperactivity and social withdrawal scales.
Specifically, the participating students in both stages of the research showed improvements in irritability, hyperactivity and
social withdrawal. Specifically, on the irritability subscale the improvement was in the order of 90 %, on the hyperactivity
subscale 41.6 % and on the social withdrawal scale 45.6 %. The teachers rated the familiar technology as 'superior' or 'very
superior' compared to other assistive technologies. From this study, it is demonstrated that EmpoweredBrainis a social-
emotional aid based on smart glasses for people with ASD and is highly effective in improving symptoms of social
withdrawal, irritability and hyperactivity (Vahabzadehetal., 2018).

Subsequently, it has been found that Naturalistic Developmental Behavioral Interventions (NDBI) have been
evaluated as promising interventions for children with ASD (Dechslingetal., 2021). Similarly, based on recent research
findings, technological advances such as virtual reality (VR) are also promising intervention tools. The aim of the research
conducted byDechsling et al. (2021), is to review the current literature combiningNDBI intervention and VR and lists some
suggestions related to the fusion of behavioral approaches and virtual reality (Dechslingetal., 2021).

The intimate research is divided into two parts, where first a review was conducted mapping the research combining
behavioural approaches and virtual reality and then exploring how interventions combining behavioural approaches and virtual
reality can be applied to people with NDBI. The results showed that none of the found studies combined NDBI and VR, but
some used common elements in the interventions identified in the behavioural interventions (Dechslingetal., 2021).

As the results show, to date, no VR-based study has used this model and therefore, researchers suggest some ways of
merging VRandNDBI intervention and introduce the term "VirtualNaturalisticDevelopmentalBehaviorallnterventions"
(VNDBI). VNDBI is an innovative way of implementing NDBI that will help to create interventions that are more accessible
and applicable. VNDBI can promote the potential for individual adaptation and socialisation in the group of people concerned.
Finally, it should be mentioned that the above study is the first to systematically explore existing research that combines
evidence-based best practices and interventions related to NDBI by also combining virtual reality technology tools. Relevant
research has shown that tools of this kind are acceptable to the majority of people with ASD and suggests combining a
behavioural approach with virtual reality (Dechslingetal., 2021).

The importance of using virtual reality to enhance social skills and social functioning of adults with ASD was also
highlighted by Kandalaft and colleagues (2013), who conducted a study to answer the research question of whether virtual
reality contributes to improving the social functioning of people with ASD and improving their quality of life. Specifically, it
examined the feasibility of improving and enhancing the social skills, social vision and social functioning of adults with ASD
using a virtual reality tool and, in parallel, investigated whether familiarity with virtual reality environments contributes to
improving the quality of life of people with ASD (Kandalaftetal., The tool used was a 3D software, SecondLife, which
depicted a virtual island world in which the participant was present with his/her own avatar (Linden, 2003).Virtualreality is a
computer simulation of reality in which visual representations of everyday life are presented (Kandalaftetal., 2013). Still, its

use is safe and controlled and is proven to be effective as it offers physical environments and provides unlimited social
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scenarios that replicate various important social conditions.Also, researchers agree that virtual reality has flexibility, does not
cause stress equivalent to that of physical situations as present in face-to-face interactions and helps children with ASD to
maintain visual contact and interpret the emotions of the heroes (Parsonsand&Mitchell, 2002) At the beginning, individuals
with  ASD underwent an examination to confirm their disorder by a licensed psychiatrist using the
AutismDiagnosticObservationSchedule tool (Lordetal, 2002). It was found that almost all of them had intelligence above the
estimated average according to the Wechsler scale (Wechsler, 1999).

Finally, the findings showed a significant improvement in the recognition of the person's emotions in his/her real
social and professional life, after an intervention using the above tool. In addition, most participants reported that after the
whole process, their self-confidence improved and they were more willing to engage in everyday social situations. Moreover,
the improvement in facial emotion recognition was achieved in a shorter period of time than the researchers found based on
their previous research. Thus, it is concluded that this virtual reality platform is a promising tool for improving and enhancing
social skills, social cognition-viewing and functioning of people with ASD (Kandalaftetal., 2013).

In conclusion, the researchers suggest that future research should be conducted that includes changes to the virtual
reality platform regarding training in social-cognitive skills, and that new technology should be created that includes face
detection and more avatar movements. This will allow for the detection of the natural and sometimes subtle expression and
reaction of the avatar person. Finally, in the future it would be interesting to identify the effect of such tool-treatments on the
social and functional skills of these individuals, as well as the detection of possible depression (Kandalaftetal., 2013).

Subsequently, in view of the fact that an increasing number of people with ASD are entering higher education,
research has already been conducted with a student population diagnosed with ASD related to the effectiveness of VR
applicationsand aimed at adding psychosocial skills. In fact, White and colleagues (2016), comparing virtual reality
interventions with conventional interventions, found that both types of intervention are effective in groups of students with
ASD (White et al., 2016). The sample of participants in this study consisted of five boys and three girls. Each participant had a
different scientific field of study (computer science, chemistry, physics and natural sciences, engineering, mathematics and
philosophy). Two of them had double majors, all participants had pre-existing diagnoses of ASD and all had at least one
comorbid disease. The most common comorbidity was that of autism with social anxiety disorder. The basic requirements,
which were met by the sample, for the intimate students to participate in the study were 1) to be at least 18 years of age, 2) to
be enrolled full-time in classes and in good academic standing (so that program participation would not negatively affect
academic performance), 3) to meet the diagnostic criteria for ASD (Whiteetal., 2016). In this study, evaluations of the
feasibility and effectiveness of the aforementioned intervention programs were conducted. Both programs were implemented
without any adverse events or protocol deviations. While the interventions lasted, none of the participants left the program and
their degree of satisfaction with each implemented program ranged from moderate to high. In particular, the use of the
Presentationofsearchresults:theCLstechnique(CLS) tool revealed that participants showed a high preference for the
programme. (Whiteetal., 2016).

This study, in essence, is the first published randomised controlled trial (RCT), given the literature review the
researchers undertook before proceeding with the research, of any support or intervention programme developed specifically
for students with ASD. According to the results, both psychosocial and online interventions for students with ASD are feasible
and accepted by them and particularly effective (Whiteetal., 2016).

In addition to the spoken word, evolutionary elements of communication are crucial for social communication, for
example, eye contact, gestures, facial expressions, body language and tone of voice. This form of communication, may hold a
major role in the interaction of individuals, but at the same time it is something that is a challenge for children and adults with

ASD (Boydetal., 2018). Through new technologies it is possible to provide them with supports and suggestions that will
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facilitate them in the field of exegetical communication. In particular, virtual reality provides an option to generalize social
skills interventions with specific non-verbal information to real-time social interactions. The aim of this research is to
investigate and evaluate three applications of nonverbal communication in virtual reality. Based on the results,it was observed
that the provision of visual stimuli to people with ASD, in real time,and the volume of speakers during speech in the context of
virtual reality, are parameters that affect the "regulation” of closeness in the intimate group of people (Boydetal., 2018).

To design the virtual reality therapeutic applications, the researchers integrated three prototyping strategies with a
group of ten people with ASD. This process, helped the researchers to understand the capabilities and challenges of these
individuals and what exactly needed to be considered when designing the therapeutic program. The main objective was for the
intimate individuals to develop basic social skills. Participants in the survey were approached through Facebookand by email.
Specifically, families were approached who had children who had been diagnosed with ASD. The same families were also
involved in the co-design work that led to the design and implementation of the treatment applications. Some of the families
had two children with ASD. The main criteria for participation in the study were that the children were over seven years old
and had a diagnosis of ASD. Ultimately, eleven children with this developmental disorder participated in the study (Boydetal.,
2018).

4. Conclusions

The analysis has shown a growing interest in this area of research in recent years. The theoretical frameworks and
models that inform the development of social skills in individuals with ASD have been examined, and the potential of using
VR tools to facilitate the acquisition and transfer of these skills to real-life social situations has been explored.

The advantages of using VR tools as an intervention for individuals with ASD to improve social skills. The immersive
and interactive nature of VR provides a safe and controlled environment for individuals to practice social skills, with the ability
to create scenarios that simulate real-life social situations. The ability to customize interventions to meet the specific needs of
individuals with ASD has also been identified as a potential advantage of using VR tools.

Carefully-designed virtual reality applications provide new ways to make non-verbal communication accessible to
people with ASD. However, parents and medical teams monitoring individuals with ASD remain skeptical about the success of
virtual reality in enhancing interaction and communication skills (Boydetal., 2018). On the other hand, the internet provides
continuous connection with many social actors in the form of online forums and mediated messaging platforms. All these
digital tools serve as solutions for individuals who seek socialization but struggle due to various developmental disorders.
From this research, it was shown that new technologies, should be incorporated into treatment programs for individuals with
ASD, as the benefits derived from them are of major importance in their socialization (Boydetal., 2018).

Also identified some limitations and challenges in using VR tools as an intervention for individuals with ASD. The
high cost of VR equipment and the need for specialized training for therapists and researchers are potential barriers to the
widespread use of VR interventions. Additionally, ethical considerations such as informed consent, privacy, and confidentiality
need to be addressed when using VR tools in interventions for individuals with ASD.

In conclusion, the analysis of the bibliography on the topic of using VR tools to develop social skills for individuals
with ASD has shown that there is a growing interest in this area of research. The literature review has highlighted the potential
advantages of using VR tools as an intervention for individuals with ASD, as well as some of the limitations and challenges
that need to be addressed. Further research is needed to fully understand the effectiveness of VR interventions for individuals
with ASD and to address the practical and ethical considerations associated with their use. In conclusion, the literature
reviewed in this narrative suggests that interventions using digital technologies and virtual reality tools can be effective in

improving social skills in individuals with ASD. The findings suggest that these interventions can provide a safe and controlled

8


http://dx.doi.org/10.33448/rsd-v12i5.41407
http://dx.doi.org/10.33448/rsd-v12i5.41407

Research, Society and Development, v. 12, n. 5, €11512541407, 2023
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i5.41407

environment for individuals with ASD to practice and develop social skills, and that they can be more engaging and motivating
compared to traditional interventions. However, the literature also highlights the need for further research in this area. There is
a need for more randomized controlled trials to determine the effectiveness of specific digital technologies and VR tools for
improving social skills in individuals with ASD. Additionally, ethical considerations such as privacy, confidentiality, and
consent need to be carefully considered in the development and implementation of these interventions. The findings of this
narrative review provide important insights into the potential of digital technologies and VR tools in the development of social
skills in individuals with ASD. Future research should focus on developing and testing specific interventions using these tools,
and on identifying the optimal conditions for their use. Additionally, research should explore the potential of combining these
interventions with other traditional interventions for individuals with ASD, to further enhance their effectiveness in improving
social skills.

Moreover, in recent decades, significant social changes have been observed, which are related to the role of A.l. and
technology in people's daily lives. The most important of them concern communication, diffusion and management
information’s and in the ability to assimilate and utilize the produced new knowledge. We have to underline that the role of
Digital Technologies in education domain as well as in all the aspects of everyday life, are very productive and successful,
facilitate and improve the assessment, the intervention, decision making, the educational procedures and all the scientific and
productive procedures via Mobiles (Stathopoulou, A., et al., 2018, 2019, 2020, Kokkalia, G. et al., 2016, Drigas, A., et al.,
2015, 2020, 2022, 2022,Vlachou et al.,2017, Papoutsi et al.,2017, 2018, Karabatzaki et al.,2018, Alexopoulou et al.,2020,
Stavridis et al. 2020), various ICTs applications (Drigas et. al, 2004, 2005,2006,2009,2010,2011,2013,2014,2015,2016, 2017,
2018, 2019, 2020,2021,2022, Pappas, M., et al., 2015,2016,2017,2018,2019, Papanastasiou, G., et al., 2014,2017, 2018, 2020,
Alexopoulou, A., et al., 2019, Kontostavlou, E., et al., 2019, Charami et al., 2014, Bakola et al.,2019, Kontostavlou et al.,2019,
Alexopoulou et al., 2019, Papoutsi, C., et al, 2016,2017,2018,2019,2020,2021,2022, Kokkalia, G., et al,
2014,2015,2016,2017,2018, 2019, Karyotaki, M., et al., 2014,2015, 2016,2017,2018,2019,2020,2021, Bravou et al.,
2019,2022, Lytra et al., 2021), via Al Robotics & STEM (Drigas et. al, 2004, 2005,2009,2013,2014, Vrettaros, 1., et al., 2009,
Anagnostopoulou, P., et al., 2020, Lytra, N., et al.,2021, Pappas et al.,2016, Mitsea et al.,2020, Chaidi et al.,2021), and games
(Chaidi, 1., et al., 2022, Kokkalia, G., et al., 2017, Drigas, A., et al., 2021). The New Technologies (NT) and more specifically
Digital Technologies provide the tools for access, the analysis and transfer of information and for its management and
utilization new knowledge. Information and Communication Technologies (ICT), unprecedented technological capabilities of
man, have a catalytic effect, create the new social reality and shape the Information Society (Pappas, M., et Drigas, A., 2015,
2016, Drigas, A., et Koukiannakis, L., 2004, 2006, 2009, Drigas, A., & Kontopoulou, M., 2016, Theodorou, P., & Drigas, A.,
2017, Drigas, A., & Kostas, |., 2014, Bakola, L., et al., 2019, 2022, Drigas, A., & Politi-Georgousi, S., 2019, Karyotaki, M., et
al., 2022). Moreover, games and gamification techniques and practices within general and special education improves the
educational procedures and environment, making them more friendly and enjoyable (Drigas et al., 2014, 2015, Papanastasiou
et al.,2017, 2017, Kokkalia et al.,2016, 2017, Doulou et al.,2022, Chaidi et al.,2022, Kefalis et al. 2020, Papoultsi et al. 2016)

Concluding, it’s necessary to refer that the combination of ICTs with theories and models of metacognition,
mindfulness, meditation and emotional intelligence cultivation accelerates and improves more over the educational,
productive, and decision- making practices and results (Drigas, A., et al.,2014,2015,2016,2017,2018,2019,2020,2021,2022,
Kokkalia, G., et al., 2014,2015,2016,2017,2018, 2019, Pappas, M., et al., 2015,2016,2017,2018,2019, Papoutsi, C., et al.,
2016,2017,2018,2019,2020, 2021,2022 Karyotaki, M., et al., 2014,2015, 2016,2017,2018,2019,2020,2021,2022, Chaidi, I, et
al., 2020,2021,2022, Mitsea, E., et al., 2019,2020,2021,2022, Angelopoulou, E., et al., 2021, Tourimpampa, A., et al., 2018,
Kapsi, S., et al., 2020, Galitskaya, G., et al., 2021, Bakola et al, 2020, Bamicha et al., 2022). Finally Driga et all 2019,2019,
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Stavridou et all 2021 and Zavitzanou et al., 2021 suggest that various environmental and dietary factors can act as inhibitors or
facilitators of the improvement of the mental abilities and strengths.
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