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Abstract—In the last few years, virtual reality began to be
adopted as a strategy to enhance the learning experiences of
autistic children. However, only a few studies have analyzed the
outcomes of using virtual reality for children with Asperger’s
syndrome (i.e., a section in the large group of Autism Spectrum
Disorders). Simultaneously, many neglect parents’ views on using
virtual reality in educating children with Asperger’s syndrome.
To address this gap, we qualitatively investigated the perception
of parents of children with Asperger’s syndrome about their
children’s behavior before and after using a virtual reality-based
learning system. Employing Constructivist Grounded Theory,
we surveyed and analyzed three parents’ perceptions of their
children’s behavior with Asperger’s syndrome before and after
continuous system usage for three months. Qualitative findings
indicate that parents noticed that their children acquired positive
behaviors throughout the use of the system (e.g., interacted with
peers, engaged in group activities, and maintained eye contact
with others), thus, advancing barriers related to Asperger’s
syndrome. Our study contributes to the area of educational
technologies and autism, generating new knowledge about the
possibility of using virtual reality to enhance positive behaviors
in children with Asperger’s syndrome.

Index Terms—Virtual reality, Asperger’s syndrome, educa-
tional technologies, children, qualitative study

I. INTRODUCTION

In recent years, the use of virtual reality (VR) in educational
settings has gained momentum, particularly in addressing the
unique learning needs of autistic children [1]–[3]. VR, with
its immersive and interactive features, has been recognized
as a potential tool to enhance teaching methods and support
the development of children with Autism Spectrum Disorders
(ASD) [4]–[6]. VR-based approaches hold promise in foster-
ing a more inclusive and effective learning environment for
children facing the challenges associated with autism [7]–[9].

Despite the growing interest in using VR for autistic chil-
dren [1]–[3], a critical gap exists in the current body of
research. First, few studies have explored the use of VR for
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children with Asperger’s syndrome (i.e., a section in the large
group of ASD) [2], [10]. At the same time, most studies
focusing on the efficacy of VR in education tend to overlook
the essential perspective of parents [10]–[12]. This lack of
attention to parental perceptions in existing studies raises
questions about the holistic understanding of the effectiveness
of VR in the educational context for autistic children [10],
[12].

In response to this gap, we conducted a qualitative in-
vestigation into the perceptions of parents of children with
Asperger’s syndrome regarding the continued use of a virtual
reality-based learning system (for three months). Based on
Constructivist Grounded Theory (CGT) methods, we analyzed
parents’ perceptions generating a Grounded theory model of
parents’ perception regarding virtual reality-based learning
systems for children with Asperger’s syndrome.

Qualitative findings indicate shifts in the children’s behav-
ior, encompassing enhanced peer interaction, engagement in
group activities, and maintaining eye contact. This qualitative
exploration adds insights to the existing body of knowledge
and emphasizes the critical role of parental perspectives in
understanding the broader implications of VR interventions
for children with autism.

II. BACKGROUND AND RELATED WORK

Asperger’s syndrome is part of a broader category of
ASD that is characterized by impaired social interaction and
distinctive repetitive stereotyped behavior or activity, as well
as an inability to maintain eye contact [13]–[15]. The term
“Asperger’s syndrome” was first proposed by Wing [16], [17],
characterized by: i) lack of understanding of socially accepted
norms of behavior, social “naivety”, lack of common sense; ii)
narrowness and limited interests (while they may be extremely
deep); and iii) inability to engage in dialogue, a tendency to
repetition in speech, and difficulty with nonverbal commu-
nication [16], [18]. Barriers to building communication and
establishing contact with other people include stereotypical
and limited behavior, fear of the world around them, the
inability (or difficulty) of children with ASD to perceive other



people as partners in communication and interaction, and
problems in using and understanding speech [14], [19].

VR is an immersive, multimodal technology that immerses
users in an artificially created world through technical means
and allows interaction with it [20], [21]. Earlier research
provides initial support for using VR technologies to train
and reinforce specific skills of ASD children that can later be
transferred to the real world [22]. Since the core issues of ASD
concern social interactions and communication, the use of VR
can be an effective alternative to traditional teaching methods,
allowing users to practice social skills in a non-threatening,
motivating, and controlled environment [9], [23].

Few initial studies have been carried out in recent years
covering the perception of parents of autistic children about
the use of VR with their children. Across the spectrum of these
studies, researchers have focused on qualitative studies, involv-
ing using VR-based learning systems with autistic children
(e.g., to train the emotional and social skills of ASD children)
and then collecting information from parents [22], [24], [25].
Results demonstrated that parents noted that their children
became more initiative in greeting and communicating with
neighbors and relatives [24], opening space for the use of
VR to improve skills needed in people’s daily lives, and
improving their air mobility skills after the intervention [22],
demonstrating the potential of VR to improve aspects more
related to physical mobility.

While the current literature begins to investigate the per-
ception of parents of autistic children about the use of VR
with their children, they still leave open (and highlight) the
need for studies that explore how parents of children diagnosed
with Asperger’s syndrome perceive their children’s behavioral
changes after the continued use of VR learning system. As far
as we know, we are pioneers in exploring parents’ perceptions
of children diagnosed with Asperger’s syndrome regarding
behavioral changes in their children after long-term VR-based
usage.

III. STUDY DESIGN

The main goal of this study is not to analyze the effects
between variables, but rather to freely explore parents’ per-
ceptions regarding using VR technology in the education of
autistic children. For this purpose, we conducted a qualitative
study based on CGT.

A. Materials and method

In this study, we used a VR learning system called “My
Lovely Granny’s Farm”. This system represents a virtual farm
with two virtual characters (a farmer and his son) and different
domestic animals, in which the user can walk around the farm,
explore, interact, perform tasks, and answer questions. The
main reason for choosing the farm scenario is the research
evidence that animal-assisted activities could positively impact
social interaction, and decrease stress and problem behaviors
of ASD children [26], [27]. Furthermore, the system has
already been used in previous studies by Soltiyeva et al. [28],
[29], avoiding biases related to the quality of the system.

To immerse users in the virtual environment, the system
utilized the Oculus Quest 2 VR headset with two wireless
controllers, enabling free movement for exploring the farm
without barriers. Thus, children with ASD can train and
improve their communication skills in a safe and controlled
environment.

This study used a qualitative method to explore parental
perceptions of virtual reality-based learning systems for chil-
dren with Asperger’s syndrome. The qualitative method is
flexible, allowing for adaptation to the unique needs and
experiences of participants provided a more complete picture
of parental perceptions, enabling in-depth interpretations of
the data. Given the number of participants in this study, the
qualitative method is a more appropriate and feasible means
of collecting and analyzing data.

The study consisted of three main steps: i) training children
using the VR learning system, ii) surveying the parents, and
iii) analyzing the collected data. In the first step, the children
with Asperger’s syndrome used the system for three months.
The children explored the virtual farm, interacted with the
objects, communicated with the virtual farmer and his son,
and performed tasks (during three months). In the second
step, after completing the training sessions, the parents of the
children filled in a survey, which allowed a comparison of the
children’s behavior before and after the training. The questions
for the questionnaire were prepared by the first author in
consultation with an expert from a children’s correction center
for ASD children. Questions focused on child behavior, peer
interactions, maintaining eye contact, and engaging the child in
group activities independently. In the third step, the data were
analyzed and processed through qualitative research based on
CGT.

B. Participants and data analysis

The participants of the study are three parents of children
with Asperger’s syndrome. All participants (parents) are fe-
male, aged 42 years for P1, 34 years for P2, and 29 years for
P3. One of them has three children in the family and the other
two have one child each. The three children are male, aged
seven years with Asperger’s syndrome diagnosis. Children face
notable challenges in social interaction, yet their cognitive
development enables them to comprehend events, and they
possess adequate verbal skills to articulate emotions, respond
to inquiries, and accomplish tasks. Additionally, the selection
of 7-year-old participants in this research is based on their
commencement of elementary school attendance at this age.
All participants were given clear and complete information
about the purpose, procedures, and benefits of the research
before taking part in the study. Parents understood that their
participation in the study was voluntary. Any identifying in-
formation collected during the research process is kept strictly
confidential.

To conduct a productive and useful analysis, we have
chosen the CGT method [30]. Grounded theory is a qualitative
research approach developed by Strauss and Glaser [30], [31].
A well-constructed Grounded theory must meet four central



criteria to judge whether a theory applies to a phenomenon: it
must correspond to reality, be understandable, generalizable,
and testable [30]. In our specific case, this methodology aided
us in gaining a profound understanding of parents’ perceptions
regarding their children’s behavior, allowing us to derive
pertinent findings. CGT is a later version of the Grounded
Theory that was proposed to understand and explain complex
social phenomena that do not have pre-developed theories.
This method consists of five main steps: i) data collection ii)
coding iii) memo writing iv) theoretical sampling, saturation,
and sorting i) re-constructing theory and writing the draft [32].

IV. FINDS

Our analysis based on CGT, generated a Grounded Theory
model, with insights into parents’ perceptions regarding the
use of virtual reality-based learning systems for children with
Asperger’s syndrome. Table I present the Grounded Theory
model.

A. Changes in the child’s behavior

This action represents a transformation in a child’s behavior
after an intervention using a VR learning system. The ability
to share, negotiate, take turns, and follow the rules is impor-
tant in building societal behavior [33]. Improving the self-
regulation of children with ASD can enable them to change
their behavior less frequently and intensively, leading to more
positive relationships with the people around them [34]. Par-
ents observed positive changes in their child’s condition after
finishing the training. In particular, parents reported that their
children started to follow the day-by-rules. Parents perceived
that it uncovers children’s attempts to follow the rules during
communication with others. According to the parents, after
completing the training, children started to consider other
children’s opinions and wait for their turn during games:

P1: “My son used to only talk about planets, now he
can ask questions, hold conversations, and follow all the
rules”. P2: “He has become talk less about self-interest”.
P3: “He began to contact other children more often, asking
for their opinions and questions”.

Parents also revealed changes in children’s behaviors re-
garding respect and understanding other children’s rights dur-
ing communication. It is challenging for these children to
comprehend others, interpret information, discern intentions
and emotions, and engage in interactions with them [35]. The
lack of understanding of others increases the likelihood of
social isolation and reduces social interaction [33]. However,
parents noticed that children began to demonstrate empathy,
not focus on their interests, and follow the rules concerning
other children:

P1: “Participating in the experiment has greatly im-
proved my son’s condition. He became a normal child”.
P2: “He’s become less self-absorbed, and less likely to play
the same games. Playing with kids”. P3: “That was our big
problem, interrupting everyone and only talking about his
own thing. Now he has learned to wait and not to interrupt
others”.

B. Impact on social skills

Parents reported that children acquired some social interac-
tion skills (which can be difficult for individuals with ASD
diagnosis [36]). ASD children, regardless of their intellectual
development, are unable to engage in meaningful social con-
tact [36]. For this reason, it is essential to find and select
effective interventions to enhance the social interaction of
ASD children. Parents reported considerable improvements in
communication with peers of their children. They began to
ask questions, seek opinions, and play with peers on their
initiative:

P2: “He became interested in what his classmates were
talking about, joining in the conversation, asking questions
by himself”. P1: “My son began to communicate more with
his peers”. P3: “Before participating in the experiment, he
often played with Lego and drew alone. Now he is more
socially orientated”.

Engaging in group activities was the main barrier in the
daily life of participants before the training. Children preferred
to play alone, assembling constructors or drawing, with no
desire to join in with other children’s activities. Recent studies
demonstrate that many children with autism experience social
isolation due to poor social skills [37]. Students with autism
are also more likely to experience rejection and bullying from
others [38]. Therefore, it is important to help them learn
to play and socialize with their peers. Parents reported that
children began to engage in group activities and play with
other children after the training with the VR learning system.

P1: “He enjoys playing with children, and engages in
group games on his own”. P1: “Nowadays, my son likes
to play with children more.” P2: “He begins to join other
children’s play on his own”. P3: “Recently he started to
play with children, especially in active games. Earlier he
only took away toys from other children”.

Maintaining eye contact is a normal response to speech
and an important feedback source to interlocutors [35]. The
tendency of children with Asperger’s syndrome to avoid eye
contact can affect the length of conversations and cause misun-
derstandings in situations with neurotypical people [35], [39].
Thus, training in eye contact is essential for understanding
and improving the social difficulties of children with ASD
[35]. In our case, parents noted that their children began to
maintain eye contact during conversation for longer periods
after finishing training with the VR system:

P3: “Before the experiment, it was mostly cursory eye
contact. After the experiment, practically normal eye
contact”. P2: “He has started to make longer eye contact
during conversation”. P1: “My son began to maintain eye
contact well”.

C. Discussion

Incorporating new technologies like Virtual and Augmented
Reality can enhance communication and social skills for
individuals with ASD [40], [41]. VR technology provides a
low-stress environment for ASD individuals to practice social
skills realistically, mitigating fear of mistakes or rejection [4].



TABLE I
GROUNDED THEORY MODEL

Condition Actions/interactions with the VR learning system Consequences Outcomes

After using the VR learning system

Changes in the child’s behavior Following the rules Respect and understand other’s feelingsUnderstanding of others’ boundaries

Develop social skills

Interaction with peers

Children can interact with peers and join other children’s playEngaging in group activities

Maintaining eye contact

Research indicates positive impacts of VR interventions on so-
cial cognition, communication, and motivation in children with
ASD [5]. However, there’s a research gap in understanding
parents’ perceptions of this technology in children’s education.
Hence, we examined parents’ views on a VR-based learning
system for children with Asperger’s syndrome.

Parents reported positive changes in their children’s behav-
ior after completion of the training. ASD children started
asking the opinion of peers, initiating and taking turns in
conversation, demonstrating the potential of VR to improve
aspects related to children’s communication. Parents also re-
ported an increase in their children’s voluntary participation
in daily social interaction and improvement in interpersonal
negotiation after the intervention. The parents reported that
children improved their emotional regulation and empathy,
i.e., began to respect others’ feelings, and not focus on their
interests. These perceptions can pave the way for VR as
an alternative to face difficulties inherent in the daily lives
of children with Asperger’s syndrome (e.g., communication,
social interaction, and emotions regulation).

Our study’s findings can raise awareness of VR technology
use among parents and educators, who seek optimal inter-
ventions for their children’s needs [12]. Social skills deficits
in individuals with ASD impact not only the child but also
the caring parents, leading to increased levels of anxiety
and depression, reduced financial resources, and diminished
overall quality of life [42]. Therefore, the parents’ perceptions
reported in this study, while not considering VR as a new
pedagogy for teaching children with Asperger’s syndrome,
open space for the use of VR as an alternative to improving
some aspects related to the social skills of these children.

V. LIMITATIONS AND FUTURE STUDIES

While our study aimed to provide insights into parents’ per-
ceptions of VR in autistic children’s education, acknowledging
certain limitations is crucial for nuanced interpretation. The
study involved only three parents (all female). Although this
is a qualitative study, where the focus is not on sample size and
a small sample prioritizes depth over breadth, this limitation
may restrict the saturation of our findings, not fully capturing
the diversity of opinions among parents of autistic children
in terms of demographics, socio-economic status, and cultural
backgrounds.

The data collection method employed in this study relied
solely on self-reported responses obtained through an online
survey with open-ended questions. While this approach al-
lowed for an in-depth exploration of parents’ perceptions,
it introduces the possibility of response bias and reliance

on subjective interpretations. Additionally, the absence of
observational data or triangulation methods may affect the
comprehensiveness and objectivity of our findings.

The study exclusively employed CGT for qualitative explo-
ration of parents’ perceptions, limiting the ability to triangulate
findings through other analytical perspectives. Incorporating
diverse methodological approaches could have provided a
more comprehensive understanding of the complexities sur-
rounding parents’ perceptions of VR in autism education.

Based on the sample chosen for our study, and considering
aspects such as participant size and demographics, we recom-
mend that future studies should prioritize the inclusion of a
more diverse sample of parents of children with Asperger’s
syndrome. This diversity could encompass variations in de-
mographics, socioeconomic status, and cultural backgrounds,
which can generate new insights into how VR can interfere
with children’s education.

To overcome the limitations associated with relying solely
on self-reported responses, future research could employ a
mixed-methods approach. Combining qualitative data from
surveys or interviews with quantitative measures or observa-
tional data could provide a more robust and triangulated un-
derstanding. Given the potential for evolving perceptions over
time, future studies should consider adopting a longitudi-
nal design. By tracking parents’ perceptions and children’s
behavior over an extended period, researchers can gain deeper
insights into the sustained findings of using VR-based learning
systems.

Conducting comparative analyses across different educa-
tional interventions for children with Asperger’s syndrome,
including but not limited to VR, can provide a more nuanced
understanding of the unique contributions of each approach.
Thus, future studies should consider analyzing different
technologies in teaching children with Asperger’s syn-
drome. Collaborative efforts between researchers and edu-
cational professionals can enhance the practical applicability
of findings. Thus, future studies should consider involving
educators, therapists, and other professionals working
directly with children with Asperger’s syndrome.

Recognizing the heterogeneity within the population of
children with Asperger’s syndrome, future research could
investigate individual differences in response to VR-based
interventions. Understanding how factors such as sensory
profiles, cognitive styles, and communication abilities influ-
ence the effectiveness of VR in enhancing behavior would
contribute to personalized and tailored educational approaches.
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