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Abstract Abstract 
Impairments in social functioning greatly hinder children and youth with autism spectrum disorder (ASD) 
from responding appropriately and adapting to various social situations. As a result, individuals with ASD 
get fewer opportunities for social inclusion, physical well-being, and forming interpersonal relationships. 
Virtual reality (VR) has been studied extensively in this area, where a large body of evidence shows that 
VR is a promising tool for social skills training (SST) in individuals with ASD. With the flexibility and 
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for recognizing daily challenges that involve forming social relationships and associated reasoning. This 
paper discusses the gap between the effectiveness of VR-based SST and its adoption in occupational 
therapy (OT) practice. There is a significant dearth of resources for the development of occupational 
therapists to effectively administer these interventions. Such resources that summarize empirically 
supported VR interventions to teach social skills to people with autism would be very valuable in training 
therapists who wish to employ them. Using theory-driven approaches, this paper intends to empower 
occupational therapists in becoming efficient and confident in using this technology for addressing social 
skills deficits in people with ASD. 
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The prevalence of autism spectrum disorder (ASD) in children is now 1 in 54 as compared to 

that reported in 2018 by the Centers for Disease Control and Prevention (CDC; 2020a). Deficits in 

communication and problems with social interaction are core characteristics of children and adolescents 

with ASD (CDC, 2020b). Emotional and social adaptation skill deficits greatly hinder children with 

ASD from adapting to various environments. These difficulties add to their inability to respond 

appropriately to effectively participate and engage in various social situations. When working with 

individuals with ASD, occupational therapists address core deficit areas. Using physical and 

psychosocial theoretic approaches, occupational therapists analyze activities requiring an individual to 

integrate or use sensory-motor skills, cognition, communication, social skills, and behavior (Cardon, 

2016). Young children with ASD may show social skill delays in terms of limited eye contact, social 

smiling, joint attention, and pointing, whereas older children and adolescents may show difficulties 

maintaining conversations, taking another’s point of view, initiating social interactions, reading 

nonverbal body cues, and making and keeping friends (Bohlander et al., 2012). Helping individuals with 

ASD improve their social skills is an important goal because individuals in this population report having 

fewer friends, less satisfying friendships and relationships, and more feelings of loneliness than their 

typically developing peers, despite desiring more peer interaction and friendship (Kasari et al., 2011). 

Occupational therapists use group-based social skills training (SST) programs to promote interaction 

with other children and provide opportunities to use newly learned skills in a relatively realistic setting 

(White et al., 2007), peer-mediated interventions, social stories, activity-based interventions, picture 

exchange communication systems, and parent-mediated interventions in both clinic-based and 

contextual settings to improve social skills in children and youth with ASD. However, what is 

meaningful and functional for one individual may or may not be the same for another as every 

individual has different cognitive abilities, learning styles, and interests. To address deficits in social 

interaction, traditional SST does not explicitly teach awareness of facial expressions but, rather, focuses 

on ancillary content, such as hygiene and conversation (Golan & Baron-Cohen, 2006). Taken together, 

these results show a good consensus that traditional, clinic-based forms of SST do not work well for 

youth with attention deficits and that alternative approaches or modifications are needed to address 

social impairment in this population (Mikami et al., 2017). SST curricula are used as an intervention 

modality that involves direct instruction of social skills delivered in a manualized sequence, which is 

often provided in clinical or classroom-based group settings (Bottema-Beutel, 2018). The empirical and 

descriptive studies focused on interventions in SST were shown to lack satisfactory methods and design 

(Vasquez et al., 2015). Meta-analysis and systematic reviews have concluded that there is a general lack 

of several critical indicators of effectiveness, including generalizability and maintenance of the skills 

learned, robust research designs such as randomized control trials, and appropriate outcome measures to 

identify effectiveness on meaningful outcomes of change in social behavior (Bottema-Beutel, 2018).  

Virtual Reality as a Therapeutic Tool 

Virtual reality (VR) refers to the interactions between an individual and a computer-generated 

environment stimulating multiple sensory modalities, including visual, auditory, or haptic experiences 

(Cornick & Blascovich, 2014). VR is presented to the user as an actual environment in which the 

individual can interact in a seemingly real or physical way. Users enter it through a portal using high-

resolution monitors powered by conventional desktop workstations. The attributes of the environment 

depend on the technical features of the display hardware, demands of the interface using devices (i.e., 

mouse, joystick, touch, gesture), as well as the complexity of the virtual display. The use of VR would 
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enable therapists to reach out to a diverse population and address a variety of client factors while 

continuing to individualize treatment. For this, the teaching process of occupational therapists has to 

vary and adapt to a diverse population of children with ASD, which requires flexibility. This flexibility 

could encourage the therapists to modify the traditional approaches to help individuals with ASD. There 

is an emerging trend of integrating technology into social skills interventions and computer-assisted 

intervention materials, including video and interactive multimedia, and more recently virtual learning 

systems, such as VR. Despite this, technology-supported social skill interventions are limited (Ke et al., 

2017). Therapeutic applications of VR are based on the theory that the brain can process information 

more effectively when it is presented through a combination of sight, sound, and touch (Self et al., 2007) 

where the computer-generated virtual environment (VE) would give a sense of presence to the user. The 

VR system consists of (a) external tools (visual, auditory, and haptic), which connect the user to the VE; 

(b) internal tools (trackers, gloves, joysticks and exoskeletons, and mouse), which trace the user’s 

position and motion; (c) a system of graphic image rendering, which creates the VE; and (d) the 

software and database, which are used to shape models and objects in the virtual world (shapes, textures, 

and object motion) (Riva, 2006, as cited in Valentina et al., 2013) providing the user with a three-

dimensional (3D) sense of presence in a VE. This enables the users to easily change the attributes of, 

add, or remove objects in ways that might not be possible in a real-world scenario but could be valuable 

to teach abstract concepts. 

While occupational therapists are required to remain up to date with current technology, many 

practicing clinicians have little experience with VR systems and report a need for training and resources 

(Glegg et al., 2013). There is a lack of awareness among therapists concerning the intricacies of 

computers, interfaces, and networks that result from limited exposure in occupational therapy (OT) 

academic training. There is a plethora of research using VR technology and understanding its elements 

but a dearth of information to help occupational therapists to use this technology in practice. 

VR technology possesses several strengths in terms of potential applications for people with 

ASD, including malleability, controllability, replicability, modifiable sensory stimulation, and the 

capacity to implement individualized intervention approaches and reinforcement strategies (Lahiri et al., 

2015). The use of technology as a therapeutic tool could allow therapists to tailor the learning process 

and adjust treatment according to the priorities, individual needs, and progress of the client. Moreover, 

activities involving technology are often preferred by individuals for leisure, which makes use of VR 

technology inherently more reinforcing and motivating than strategies that do not use technology.  

VR systems employ either head-mounted devices (HMDs) for fully immersive 3D views or 

conventional desktop systems. In the former, an individual wears the equipment immersing them 

completely into the VE which blocks out extraneous sights and sounds from the real environment. 

However, the costs associated with developing HMD systems, as well as the associated side effects, 

such as cybersickness and the cumbersome nature of using HMDs, have led to a surge of non-HMD 

systems in the field of rehabilitation, which is the focus of this study. HMDs were reported as being 

enjoyable, physically and visually comfortable, easy to use, and exciting, and children wanted to use 

them again with several potential usages for HMDs, including relaxing and feeling calm, exploring 

somewhere virtually before visiting in the real world, and developing learning opportunities in school 

for children with autism (Newbutt et al., 2020). While in non-HMD systems, the scenarios are displayed 

on desktop systems with high-resolution on-screen visuals that do not offer a higher degree of 

immersion to the user. 
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The Existing Gap 

While there exists considerable literature to direct OT professionals toward adopting VR 

technology, there is limited adoption of this technology in OT practice. This is the gap between the 

existing literature and its application by professionals. The use of VR in clinical practice has long been 

limited by two main factors: the lack of accessibility to systems and resources, and the cost of virtual 

tools (Lindner et al., 2017; Zanier et al., 2018). There are several factors that contribute to the lack of 

clinical adoption and acceptance by OT professionals, such as (a) lack of professional training avenues 

to direct and demonstrate occupational therapists in using this technology appropriately in practice, (b) 

lack of training and familiarity with the system consoles (Levac & Miller, 2013), and (c) limited 

availability of instructional manuals for the therapist to modify and individualize treatment activities 

using existing games and system consoles. Apart from these factors, a perception associated with VR, 

which is a concern, is that providing a non-social environment on the computer somehow aggravates the 

social disability of autism and that over-reliance on computer interaction could lead to obsessive 

behavior and a decline in real-world interaction (Parsons & Mitchell, 2002). In addition to this, lack of 

integration is because of patients’ and clinicians’ preferences for more familiar and traditional therapy 

approaches (Laver et al., 2013). Certain known barriers to VR use include lack of time, knowledge, 

skills and resources, technical issues, and client factors that prevents therapist from adopting VR-based 

interventions in OT practice (Levac et al., 2016).  

VR Technology and ASD: A Good Amalgamation 

ASD is a condition that is categorized as a disability because of the cognitive disorders that 

people with ASD face (Arciuli & Bailey, 2019). Research showed that most people with ASD 

demonstrate a natural affinity for technology and a good disposition for using technology and learning 

through the use of computers. This is because the environment and context that these experiences 

provide are predictable and structured, which helps people with ASD to maintain their routines and 

repetitive behaviors without an impact on their comfort (Valencia et al., 2019). Screen-based technology 

use is a primary and preferred discretionary activity for many adolescents with ASD (Hedges et al., 

2018). Children with ASD spend more time with electronic screen media than with any other leisure 

activity (Gillespie et al., 2014; Laurie et al., 2018), suggesting that they are more comfortable interacting 

with inanimate objects, such as a computer or iPad, than in the real social scenarios. Children with ASD 

enjoy visual media and are interested in technology programs, which indicates an inclination toward 

technology. Technology is a motivating learning medium for children with ASD (Hourcade et al., 2011), 

and children’s attention, communication, and social skills improve when computers or tablets are used 

(Burke et al., 2013). These point toward an inherent motivation to interact with electronic screen media 

in children and youth with ASD supplemented by their observed imitative behaviors. This could be used 

to develop concepts and educational skills through their preferred media. Such an approach could be 

used to leverage technology as a catalyst for both social skill development and social engagement in 

individuals with ASD as many such individuals are visual learners and have strong technological skills. 

VR technology accommodates the strengths of traditional SST while allowing for more possibilities in a 

safe and controllable environment. Mayer (2002) suggested that in the cognitive theory of multimedia, 

people learn deeper and better from words and pictures together than from words alone, making VR a 

promising medium for intervention delivery. VR-based intervention could ensure both auditory and 

visual information be presented coherently while neither of them would cause sensory overload (Mayer, 

2002).  
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Types of VEs Used in SST for ASD 

Many studies have developed and used VEs based on the type of user participation, such as 

collaborative VEs (CVE) and single-user VEs (SVE). CVEs involve more than one user who may 

inhabit the VE at the same time, even though these users may be physically located at different places. 

Users control their avatars independently and can communicate directly with each other through speech, 

movement, and gesture in the virtual space (Crowell et al., 2019; Zhang et al., 2018). On the other hand, 

in SVE, responses from the environment to these interactions must be pre-programmed where the user 

interacts with autonomous avatars. A CVE platform combined with game-based collaboration in 

children with ASD has shown an increasing trend in game performance with group-communication 

between them (Crowell et al., 2019; Zhang et al., 2018). Engaging a VE system where children with 

ASD and peers can interact is an effective strategy for improving social and collaborative behaviors in 

such controlled environments (Crowell et al., 2019; MacCormack & Freeman, 2019; Zhang et al., 2018). 

SVE would provide structured training with limited choices for appropriate responses, whereas the CVE 

would represent an unstructured situation in which the users are free to make their own choices as to 

how they interact with others (Cobb et al., 2010, as cited in Greenwald et al., 2017). Advancements in 

the VE system can systematically manipulate facial expressions, eye gaze, social distance, vocal tone, 

and gestures, where such manipulation is easy to perform, repeatable, and is highly controllable, making 

it a versatile tool for OT practice. VEs for people with ASD are usually implemented in the form of 

environments displayed on computer screens or immersive displays using HMDs. In either form, VR 

interventions could be an interactive and visually stimulating approach that can be employed in the 

clinical treatment of clients with varied deficits. They could serve as a dynamic platform capable of 

simulating countless social scenarios that uniquely target individuals ranging in age from childhood to 

adulthood. 

VR Interventions for Social Skills Deficits 

Software used for VR interventions represents the social situations pertinent to the focus of the 

intervention, which allows users to interact with the presented situation without the threat of negative 

real-life consequences. The literature review for this program included individuals in the age range of 6 

to 18 years of age diagnosed with high-functioning autism with different VE intervention software 

packages. Howard and Gutworth (2020) reported that gamified VR training programs were just as 

effective as VR training programs with few or no game elements questioning the effectiveness of 

gamification for the development of social skills. Many researchers used the commercially available VR 

design package Vizard, from World viz LLC, (https://www.worldviz.com/vizard-virtual-reality-

software) to develop the VEs (Lahiri et al., 2014; Saadatzi et al., 2018), while others used publicly 

available open sources such as Second Life, version 2.1 (Didehbani et al., 2016; Ke & Im, 2013). All 

studies used software that targeted numerous virtual social scenarios that individuals with autism are 

exposed to, such as a classroom environment, restaurants and shops (Didehbani et al., 2016), and parties 

at others’ houses (Ke & Im, 2013). Ke and Lee (2016) examined the VR collaborative design quest 

software where participants worked in partnership with team peers to rebuild a virtual neighborhood 

devastated by a tsunami earthquake. In this simulation, children could drag and drop 3D architectural 

models and objects from a virtual reservoir to the virtual neighborhood to be built and then move, rotate, 

scale, and customize them via the default VR construction tool. A preliminary study by Zhao et al. 

(2018) used CVE series of interactive games in VR using simple hand gestures to collaboratively move 
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virtual objects in the VE with gaze and voice-based communication. The intervention allowed 

participants to share and discuss game strategies.  

In comparison with desktop-based VR systems, VR training programs using immersive displays 

were less effective for addressing social skill deficits in participants as reported in Didehbani et al. 

(2016) and Ke and Im (2013), although this difference was later found to be not statistically significant 

(Howard & Gutworth, 2020). Some VR interventions also incorporated users’ physiological feedback, 

such as pupil dilation and blink rate, alongside their overt responses (Lahiri et al., 2015), which included 

communication through natural language, without the use of a mouse or keyboard (Saadatzi et al., 

2018). Social stories in a form of VR program with a library of 75 short socioemotional stories 

illustrating various types and intensities of emotion in three social contexts of home, school, and 

community were used to motivate children with ASD to participate and make learning more enjoyable 

(Ghanouni et al., 2018). Combining pictorial cues or presenting social stories through VEs have been 

shown to facilitate communication among children with ASD (Volioti et al., 2016). With further 

advancements in VR technology, its application to SST, ranging from varying dynamic social scenarios 

to using virtual avatars, could be expedited to enable people with autism to perform situation-specific 

social communication.  

Potential Benefits of VR Technology for ASD 

VR appears to offer an innovative and motivating platform to practice and rehearse social skills 

safely for individuals with ASD. Regarding the benefits of VR interventions on delivering SST, VEs 

designed for children and youth with ASD resulted in significant improvements in social initiations, 

engagements, and responding with peers, a common result in all the studies in this review (Ke & Moon, 

2018; MacCormack & Freeman, 2019). Despite the differences of single-user or collaborative VE, VR-

based interventions promoted the social interaction performance of children with autism (Cheng et al., 

2015; Ke & Moon, 2018; MacCormack & Freeman, 2019). Facilitated by engaging scenarios presented 

in an immersive VE, individuals with autism can maintain a conversation, increase eye contact in real-

life scenarios, and feel less stressed while interacting in the real-world having already practiced in the 

VE (Cheng et al., 2015). Role-based cooperative and structured play with support from facilitators could 

be effective at improving the social competence of individuals with ASD. To illustrate, the role of 

trained facilitators provided naturalistic and adaptive scaffolding during participants’ interaction with 

VEs with fading of the facilitator’s prompting over time, allowing for generalization as illustrated in Ke 

and Moon (2018). Also, structured play in VE scenarios minimizes the negative effects of extraneous 

factors enabling individuals with ASD to practice and demonstrate social skills (MacCormack & 

Freeman, 2019). 

Recent research highlights the potential of VR to provide safe, unlimited, and commonly 

encountered day-to-day contexts to practice social scenarios, such as finding someone to sit 

with in the lunchroom or inviting someone to a birthday party, and has shown to provide the opportunity 

for repeated practice in dynamic, constantly changing social exchanges (Didehbani et al., 2016). One 

major benefit of VR-based intervention as noted in Didehbani et al. (2016) deemed important for 

addressing challenges of learning in the priority population is that VR focuses less on rote learning and 

responses across multiple SST sessions as no two social interactions could be entirely similar. This 

dynamic training approach using a VE to provide different contexts could facilitate opportunities for 

individuals with ASD to practice diverse responses to simulated real-world scenarios. This could reduce 

their anxiety concerning the social interaction, allow generalization of social skills learned in VR to 
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general life interactions, and provide a supportive environment to make social mistakes that could arise 

during in-person real-world social interactions without real-world consequences.  

A case study by Ke and Lee (2016) examined the effect of collaborative architectural design in a 

VR-based SST intervention for children with high-functioning autism. The VR environment was 

implemented by following a naturalistic intervention design. Naturalistic interventions are behavior 

teaching procedures that occur in the context of naturally occurring activities (Vismara & Rogers, 2010). 

Naturalistic interventions should take place throughout the day in the context of daily routines and 

schedules of the learner that could be implemented by clinicians and parents. The results of the study 

indicated that VR offered participants the opportunities to engage in social interactions and develop 

partnerships among peers. While engaging in social interactions proactively, participants could build 

their self and social identities in the virtual world, where self-identity refers to their roles in different 

social interaction contexts (Moon & Ke, 2019), and social-identity refers to an individual’s 

characteristics shared with members of the various groups to which they may belong. Constructing 

identity could be a challenging social process for individuals with ASD where they struggle with the 

process of framing the identity through experience sharing or overt behaviors and have difficulty fitting 

in or identifying themselves with a group or a community (Bagatell, 2007). The uses of VR allow them 

to explore and form positive self and social identities (Bagatell, 2007). The opportunity to customize 

avatars in the virtual world that closely reflect individual preferences are liberating and explore various 

aspects of their psychologies (Ke & Lee, 2016). Wang et al. (2016) investigated embodied social 

presence through naturalistic activities in VR for children with autism where they were likely to adopt 

their avatars’ self-identities, which helped them perceive the social contexts simulated in VR. This social 

embodiment could be achieved when facilitators embody themselves by various avatars and morphing 

their voices to mimic different social characters. When the learner is presented with stimuli representing 

the objects in that VE and their own avatar’s representation, if the learner engages with these stimuli, the 

individual will experience an embodied presence. For embodied social presence to occur, learners in 3D 

CVE must participate in a goal-directed, shared activity mediated through embodied representations in a 

context. Therefore, although virtual bodies cannot replace real-world bodies, a virtual body can be used 

as a tool for conveying concepts, meaning, and symbolism in a way that mirrors how learners use their 

physical bodies in real-world collaborative learning activities (Wang et al., 2016).   

Avatars and virtual elements contribute to the training in recognition of facial expressions and 

body gestures (Bekele et al., 2014; Mesa-Gresa et al., 2018) along with initiation of play, social 

response, conversational skills (Craig et al., 2016; Mesa-Gresa et al., 2018), enhanced emotional 

expression, emotion regulation, and social-emotional reciprocity (Ip et al., 2018). Previous work has 

addressed conversation skills by focusing on different aspects, such as joint attention that requires the 

user to attend to their virtual nonverbal behavior to complete an interaction, turn-taking or reciprocity in 

the conversation that occurs through collaborative VR systems and with robots, and etiquette practice 

through a single-user VE (Rosenfield et al., 2019). People with autism have shown improvement in the 

measures of emotion recognition, social attribution, and the executive function of analogical reasoning, 

responding, initiating, greeting, and positive conversation-ending with the implementation of VE-based 

training (Didehbani et al., 2016; Saadatzi et al., 2018). In all the studies reviewed, VEs offered 

individuals struggling with interpreting and responding to social situations with more realism and 

meaningful experiences that are relevant to the individual’s needs relative to their challenges. 
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Preferences of Occupational Therapists Toward Technology 

A big factor contributing to the diminished use of VR-based interventions by occupational 

therapists is their lack of familiarity with VR systems and the benefits of interventions like SST. Laver 

et al. (2013) reported clinical implications for the introduction of computer technologies, such as VR, 

into rehabilitation settings. Despite previous studies suggesting that occupational therapists are 

traditionalists (Laver et al., 2013), the authors found that occupational therapists are more willing to 

embrace new technologies as part of rehabilitation than other disciplines if the technologies are shown to 

be effective. Most of the research included in this review focused on people with ASD and their 

interactions with the VE with no mention of whether or not a therapist was able to operate it effectively 

and confidently with the participants. Therapists need time to become familiar with the technology and 

to access resources that support clinical decision-making about the choice of appropriate clients, 

therapeutic adaptations, and parameters that can be adjusted to meet client needs (Levac & Miller, 

2013). As described earlier, VR systems have been shown to have beneficial outcomes in improving 

social skills, thus justifying their integration into clinical practice. Therapists lack the training to set up 

and operate the potential advantages of new technologies for rehabilitation such as VR (Liu et al., 2015). 

The research by Levac and Miller (2013) revealed the necessity of additional training regarding the 

theoretical framework underlying common features of VR systems and clinical reasoning related to 

specific VR and intervention goals by experienced clinicians to incite therapist confidence in VR-based 

interventions to better integrate this novel technology into practice. 

There is a lack of resources for occupational therapists to implement VR-based interventions 

(Levac et al., 2016). Most of the studies that did employ technology-based interventions were not 

performed by occupational therapists and were highly specific in terms of characteristics of the target 

population, making them difficult to generalize. This gap between available SST interventions and 

resources for their widespread adoption by occupational therapists indicates a need for a resource that 

could serve as an evidence-based tool to facilitate the use of appropriate technology-based interventions 

when working with clients. As described in earlier sections, literature exists on VR systems being used 

with a variety of populations in numerous ways to promote positive outcomes. However, there is a lack 

of knowledge and access to this literature to guide clinicians to employ such interventions, severely 

inhibiting clinicians from using VR as an adjunct to conventional SST. Despite this major limitation, the 

results of the studies included in this review indicate the need for developing a comprehensive 

educational resource to aid occupational therapists in using dynamic VR environments for people with 

ASD. 

Limitations of the Evidence 

Beyond the evidence in support of the VE-based interventions and the various types of 

environments used in different populations focusing on the SST for ASD, the studies included have 

some common limitations. It is difficult to say with certainty that all VR programs are effective 

interventions, despite the positive results found, for numerous reasons outlined here. Several studies did 

not include control groups composed of subjects diagnosed with ASD that received other traditional 

therapies to compare differential effects of exposure to VR (Didehbani et al., 2016; Fasilis et al., 2018). 

Taking this into account, results obtained could be considered preliminary and limited from the 

standpoint of OT clinical practice. Another limitation of the studies is the small sample sizes (Crowell et 

al., 2019; Ke & Im, 2013; MacCormack & Freeman, 2019; Zhang et al., 2018), which tend to increase 

the likelihood of a type II error, resulting from a decrease of power of the analyses. Another issue that 
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makes it difficult to extrapolate the results is the gender ratio of the sample. As based on prevalent 

research, ASD affects more boys than girls (3:1 ratio) and a large number of studies were conducted 

only with boys, which may limit the generalizability of the conclusions drawn across genders (Mesa-

Gresa et al., 2018). Although results from all studies showed some positive benefit, the type of studies 

and related limitations point toward using the intervention cautiously for the desired population. 

Bridging the Gap 

VR-based interventions leverage the visual learning capacity of individuals on the spectrum. As 

supported by prevalent research literature, individuals on the spectrum are often visual learners and thus 

benefit from visual, tactile, and kinesthetic learning opportunities (Cardon, 2016). Visual supports are 

those things that enhance the communication process and can be an effective aid for children learning 

about the world around them (Hayes et al., 2010). Interventions to support individuals with ASD include 

the use of a wide variety of visual tools where the use of words, images, and tangible objects may reduce 

the symptoms associated with cognitive, communicative, and social disabilities. Presenting information 

visually consistently and predictably allows the individual to process information concretely and to 

develop routines for both learning and response (Cardon, 2016). Technology can make visual images 

more accessible to the individual with ASD and graphics generated in a computer can help maintain 

their attention. 

Professional training avenues for occupational therapists will serve as a tool for imparting 

knowledge on the use of VR in practice, giving them the ability to choose the appropriate VR systems 

and games as interventions for their clients. Because VR technology is novel in the field of OT, it would 

be imperative to provide comfort, demonstration, and training on using this type of technology to 

therapists for effective adoption in clinical practice. This would instill confidence, a greater 

understanding of the intricacies of VR, and an advanced ability of decision making in providing the 

appropriate challenge to clients with ASD to enhance their social competence.  

To this end, adoption of VR in OT practice could be facilitated with a clear understanding of 

how VR must be used by the clinicians by mediating the potential approaches, such as (a) the 

development of an evidence-based manual to inform about VR and its constructs suitable for ASD 

leading to possible acceptance of VR technology in OT practice and (b) experiential learning training 

avenues for occupational therapists in using VR for SST. 

Theoretical Approach to Bridge the Gap  

Experiential Learning Theory  

The experiential learning theory (ELT) refers to the learning by doing approach whereby the 

learner actively engages cognitively, affectively, and behaviorally to assimilate and apply the presented 

learning material to create new knowledge (Kolb & Yeganeh, 2011). ELT is one of the most widely 

accepted learning theories (Kolb & Kolbe, 2012) where learning is defined as the process whereby 

knowledge is created through the transformation of experience (Kolb, 1984). ELT is based on 

experience that all genuine learning comes about through the construction of knowledge from 

experience (Dewey, 1964). It includes beliefs that people learn best from experience if there are multiple 

senses involved in the activity and if the experience has direct real-life consequences (Newes & 

Bandoroff, 2004). The principles of ELT could be used to bridge the gap between the existing literature 

regarding the potential of VR and putting the evidence into OT practice through widespread adoption. 

The experiential learning avenues, such as hands-on training provided via in-person workshops, 

graduate research, and exposure to VR-based interventions could allow occupational therapists to learn 
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critical thinking skills before engaging in the demands of real-life clinical practice. Time, space, and 

conversation for collective learning, knowledge development, and problem-solving, where all 

contributions matter, are essential to learning (Billingsley et al., 2011). Based on the learning needs of 

occupational therapists, experiential learning and hands-on training would provide a fostering and 

supportive atmosphere. This would enhance the understanding and improve the personal and 

professional attributes and skills needed to be effective clinicians. Many researchers have found 

experiential learning methods to be an effective adjunct to conventional academic programming (Benson 

et al., 2013). Hands-on practice and learning experience have the potential to engage learners in the 

application of theory to practice while developing professional behaviors (Falk-Kessler et al., 2007). The 

provision of hands-on experiential learning delivered through platforms, such as in-person workshops 

could open avenues for occupational therapists to gain continuing education units to maintain the 

competency. This marks the necessity of practical experience for developing critical reasoning and 

planning the intervention for people with ASD.  

The Unified Theory of Acceptance and Use of Technology 

The unified theory of acceptance and use of technology is a model for user acceptance of 

information technology toward a unified view that explains user intentions pertaining to technology and 

subsequent usage behavior (Venkatesh et al., 2003). The theory states that there are four key constructs: 

(a) performance expectancy, (b) effort expectancy, (c) social influence, and (d) facilitating conditions 

(Venkatesh et al., 2003), where the first three are direct determinants of usage intention and behavior, 

and the fourth is a direct determinant of user behavior. Gender, age, experience, and voluntariness of use 

are posited to moderate the impact of the four key constructs on usage intention and behavior. In 

addition to the three direct determinants of behavioral intention to use technology, Venkatesh et al. 

(2003) defined performance expectancy as the degree to which an individual believes that using the 

system will help them to attain gains in job performance. However, effort expectancy is defined as the 

degree of ease associated with the use of the system, whereas social influence is defined as the degree to 

which an individual perceives that important others believe they should use the new system (Venkatesh 

et al., 2003). The most important factor in determining therapists’ acceptance and adoption of 

technology is by knowing how it can help therapists work with clients (Liu et al., 2015). Taking this 

theoretical basis into account, it can be conjectured that providing therapists with knowledge about the 

potential of such technology, how its adoption can impact their clients and improve outcomes, in 

addition to facilitating an environment for professional growth, might lead to an increase in the adoption 

of VR in clinical practice. 

Conclusion 

There is a need for resources to aid in the additional professional development of occupational 

therapists to enable them to be active participants in VR-based SST interventions. Therapists need to 

focus their efforts on learning empirically supported techniques that have the most versatility and are 

easily implemented in the naturalistic setting to address the limited adoption of VR in OT practice. It 

would be of value if there were resources to impart knowledge and train occupational therapists that 

summarize empirically supported VR interventions to teach social skills to people with ASD. There 

could be potential benefits if efforts are made to address the problems, such as: (a) improved socials 

skills in children and youth with ASD, (b) increased familiarity of therapists with VR technology aided 

by therapist-friendly resources that would instill treatment integrity in their daily work routines to 

achieve desired goals, (c) the addition of valid and reliable results regarding the use of VR from rigorous 
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studies, (d) integration of evidence-based treatment protocols for SST, and (e) use of VR with the long-

term goal of formulating a more rigorous protocol for technology-based SST for ASD. Adoption of VR-

based training programs as an adjunct to the traditional therapy approaches would not only benefit 

professionals to become proficient in using VR-technology but also broaden the scope of OT practice.  

 
References 

Arciuli, J., & Bailey, B. (2019). Efficacy of 
ABRACADABRA literacy instruction in a 
school setting for children with autism spectrum 
disorders. Research in Developmental 
Disabilities, 85, 104–115. 
https://doi.org/10.1016/j.ridd.2018.11.003 

Bagatell, N. (2007). Orchestrating voices: autism, identity 
and the power of discourse. Disability and 
Society, 22(4), 413–426. 
https://doi.org/10.1080/09687590701337967 

Bekele, E., Crittendon, J., Zheng, Z., Swanson, A., 
Weitlauf, A., Warren, Z., & Sarkar, N. (2014). 
Assessing the utility of a virtual environment for 
enhancing facial affect recognition in adolescents 
with autism. Journal of Autism and 
Developmental Disorders, 44(7), 1641–
1650. https://doi.org/10.1007/s10803-014-2035-8 

Benson, J. D., Provident, I., & Szucs, K. A. (2013). An 
experiential learning lab embedded in a didactic 
course: Outcomes from a pediatric intervention 
course. Occupational Therapy in Health 
Care, 27(1), 46–57. 
https://doi.org/10.3109/07380577.2012.756599 

Billingsley, B., Israel, M., & Smith, S. (2011). Supporting 
new special education teachers: How online 
resources and web 2.0 technologies can help. 
Teaching Exceptional Children, 43, 20–29. 
https://doi:10.1177/004005991104300502 

Bohlander, A. J., Orlich, F., & Varley, C. K. (2012). 
Social skills training for children with 
autism. Pediatric Clinics of North 
America, 59(1), 165–174.  
https://doi.org/10.1016/j.pcl.2011.10.001 

Bottema-Beutel, B., Park, H., & Kim, S. Y. (2018). 
Commentary on social skills training curricula 
for individuals with ASD: Social interaction, 
authenticity, and stigma. Journal of Autism and 
Developmental Disorders, 48(3), 953–964. 
https://doi.org/10.1007/s10803-017-3400-1 

Burke, R. V., Allen, K. D., Howard, M. R., Downey, D., 
Matz, M. G., & Bowen, S. L. (2013). Tablet-
based video modeling and prompting in the 
workplace for individuals with autism. Journal 
of Vocational Rehabilitation, 38(1), 1–14. 
http://10.3233/JVR-120616  

Cardon, T. A. (2016). Technology and the treatment of 
children with autism spectrum disorder. Springer 
International Publishing.  

Centers for Disease Control and Prevention. (2020a). 
Data & statistics on autism spectrum disorder. 
Retrieved from 
https://www.cdc.gov/ncbddd/autism/data.html 

Centers for Disease Control and Prevention. (2020b). 
Diagnostic criteria for 299.00 autism spectrum 
disorder. Retrieved from 
https://www.cdc.gov/ncbddd/autism/hcp-
dsm.html  

Cheng, Y., Huang, C., & Yang, C. (2015). Using a 3D 
immersive virtual environment system to 

enhance social understanding and social skills 
for children with autism spectrum disorders.  
Focus on Autism and Other Developmental 
Disabilities, 30(4), 222–236.  
https://doi.org/10.1177/1088357615583473  

Cornick, J. E., & Blascovich, J. (2014). Are virtual 
environments the new frontier in obesity 
management? Social and Personality Psychology 
Compass, 8(11), 650–658. 
https://doi.org/10.1111/spc3.12141   

Craig, A., Brown, E., Upright, J., & DeRosier, M. (2016). 
Enhancing children’s social-emotional 
functioning through virtual game-based delivery 
of social skills training. Journal of Child & 
Family Studies, 25(3), 959–968.  
https://doi-org.ezproxy.bu.edu/10.1007/s10826-
015-0274-8 

Crowell, C., Mora-Guiard, J., & Pares, N. (2019). 
Structuring collaboration: Multi-user full-body 
interaction environments for children with 
autism spectrum disorder. Research in Autism 
Spectrum Disorders, 58, 96–110.  
https://doi.org/10.1016/j.rasd.2018.11.003  

Dewey, J. (1964). The need for a philosophy of education. 
In J. Dewey & R. D. Archambault (Eds.), John 
Dewey on education: Selected writings. Modern 
Library. 

Didehbani, N., Allen, T., Kandalaft, M., Krawczyk, D., & 
Chapman, S. (2016). Virtual reality social 
cognition training for children with high 
functioning autism. Computers in Human 
Behavior, 62, 703–711.  
https://doi.org/10.1016/j.chb.2016.04.033 

Falk-Kessler, J., Benson, J. D., & Witchger Hansen, A. 
M. (2007). Moving the classroom to the clinic: 
The experiences of occupational therapy students 
during a “living lab.” Occupational Therapy in 
Health Care, 21(3), 79–91. 
https://doi.org/10.1080/j003v21n03_05   

Fasilis, T., Patrikelis, P., Siatouni, A., Alexoudi, A., 
Veretzioti, A., Zachou, L., & Gatzonis, S.-S. 
(2018). A pilot study and brief overview of 
rehabilitation via virtual environment in patients 
suffering from dementia. Psychiatriki, 29(1), 42–
51. https://doi.org/10.22365/jpsych.2018.291.42   

Ghanouni, P., Jarus, T., Zwicker, J. G., Lucyshyn, J., 
Mow, K., & Ledingham, A. (2018). Social 
stories for children with autism spectrum 
disorder: Validating the content of a virtual 
reality program. Journal of Autism and 
Developmental Disorders, 49(2), 660–668. 
https://doi.org/10.1007/s10803-018-3737-0  

Gillespie-Lynch, K., Kapp, S. K., Shane-Simpson, C., 
Smith, D. S., & Hutman, T. (2014). Intersections 
between the autism spectrum and the internet: 
Perceived benefits and preferred functions of 
computer-mediated communication. Intellectual 
and Developmental Disabilities, 52(6), 456–469. 
https://doi.org/10.1352/1934-9556-52.6.456 

10

The Open Journal of Occupational Therapy, Vol. 9, Iss. 3 [2021], Art. 15

https://scholarworks.wmich.edu/ojot/vol9/iss3/15
DOI: 10.15453/2168-6408.1808

https://doi.org/10.1016/j.ridd.2018.11.003
https://doi.org/10.1080/09687590701337967
https://doi.org/10.1007/s10803-014-2035-8
https://doi.org/10.3109/07380577.2012.756599
about:blank
https://doi.org/10.1016/j.pcl.2011.10.001
https://doi.org/10.1007/s10803-017-3400-1
http://10.0.12.161/JVR-120616
https://www.cdc.gov/ncbddd/autism/data.html
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html
https://doi.org/10.1177/1088357615583473
https://doi.org/10.1111/spc3.12141
https://doi-org.ezproxy.bu.edu/10.1007/s10826-015-0274-8
https://doi-org.ezproxy.bu.edu/10.1007/s10826-015-0274-8
https://doi.org/10.1016/j.rasd.2018.11.003
https://doi.org/10.1016/j.chb.2016.04.033
https://doi.org/10.1080/j003v21n03_05
https://doi.org/10.22365/jpsych.2018.291.42
https://doi.org/10.1007/s10803-018-3737-0
https://doi.org/10.1352/1934-9556-52.6.456


Glegg, S. M., Holsti, L., Velikonja, D., Ansley, B., Brum, 
C., & Sartor, D. (2013). Factors influencing 
therapists' adoption of virtual reality for brain 
injury rehabilitation. Cyberpsychology, 
Behavior, and Social Networking, 16(5), 385–
401. https://doi.org/10.1089/cyber.2013.1506 

Golan, O., & Baron-Cohen, S. (2006). Systemizing 
empathy: Teaching adults with Asperger 
syndrome or high-functioning autism to 
recognize complex emotions using interactive 
multimedia. Development and Psychopathology, 
18(2), 591–617.  
https://doi.org/10.1017/S0954579406060305 

Greenwald, S., Kulik, A., Kunert, A., Beck, S., Frohlich, 
B., Cobb, S., Parsons, S., & Newbutt, N. (2017). 
Technology and applications for collaborative 
learning in virtual reality [Conference paper]. 
Making a Difference: Prioritizing Equity and 
Access in CSCL, 12th International Conference 
on Computer Supported Collaborative Learning 
(CSCL). 

Hayes, G. R., Hirano, S., Marcu, G., Monibi, M., Nguyen, 
D. H., & Yeganyan, M. (2010). Interactive visual 
supports for children with autism. Personal and 
Ubiquitous Computing, 14(7), 663–680. 
https://doi.org/10.1007/s00779-010-0294-8  

Hedges, S. H., Odom, S. L., Hume, K., & Sam, A. (2018). 
Technology use as a support tool by secondary 
students with autism. Autism, 22(1), 70–79. 
https://doi.org/10.1177/1362361317717976  

Hourcade, J. P., Bullock-Rest, N. E., & Hansen, T. E. 
(2011). Multitouch tablet applications and 
activities to enhance the social skills of children 
with autism spectrum disorders. Personal and 
Ubiquitous Computing, 16, 157–168. 
https://doi.org/10.1007/s00779-011-0383-3 

Howard, M. C., & Gutworth, M. B. (2020). A meta-
analysis of virtual reality training programs for 
social skill development. Computers & 
Education, 144, 103707. 
https://doi.org/10.1016/j.compedu.2019.103707   

Ip, H. H. S., Wong, S. W. L., Chan, D. F. Y., Byrne, J., 
Li, C., Yuan, V. S. N., Lau, K. S. Y., & Wong, J. 
Y. W. (2018). Enhance emotional and social 
adaptation skills for children with autism 
spectrum disorder: A virtual reality enabled 
approach. Computers & Education, 117, 1–15. 
https://doi.org/10.1016/j.compedu.2017.09.010   

Kasari, C., Locke, J., Gulsrud, A., & Rotheram-Fuller, E. 
(2011). Social networks and friendships at 
school: Comparing children with and without 
ASD. Journal of Autism and Developmental 
Disorders, 41(5), 533–544.  

 https://doi.org/10.1007/s10803-010-1076-x  
Ke, F., & Im, T. (2013). Virtual-reality-based social 

interaction training for children with high-
functioning autism. The Journal of Educational 
Research, 106(6), 441–461. 
https://doi:.org/10.1080/00220671.2013.832999  

Ke, F., & Lee, S. (2016). Virtual reality based 
collaborative design by children with high-
functioning autism: Design-based flexibility, 
identity, and norm construction. Interactive 
Learning Environments, 24(7), 1511–1533. 
https://doi.org/10.1080/10494820.2015.1040421  

Ke, F., & Moon, J. (2018). Virtual collaborative gaming 
as social skills training for high‐functioning 
autistic children. British Journal of Educational 

Technology, 49(4), 728–741. 
https://doi.org/10.1111/bjet.12626   

Ke, F., Whalon, K., & Yun, J. (2017). Social skill 
interventions for youth and adults with autism 
spectrum disorder: A systematic review. Review 
of Educational Research, 88(1), 3–42. 
https://doi:10.3102/0034654317740334  

Kolb, D. (1984). Experiential learning: Experience as the 
source of learning and development. Prentice Hall. 

Kolb, A. Y., & Kolb, D. A. (2012). Experiential Learning 
Theory. Springer. 

Kolb, D. A., & Yeganeh, B. (2011). Deliberate 
experiential learning: Mastering the art of 
learning from experience. In K. Elsbach, C. D. 
Kayes & A. Kayes (Eds.), Contemporary 
organizational behavior in action. Pearson 
Education. 

Lahiri, U., Bekele, E., Dohrmann, E., Warren, Z., & 
Sarkar, N. (2015). A physiologically informed 
virtual reality based social communication 
system for individuals with autism. Journal of 
Autism and Developmental Disorders, 45(4), 
919–931. https://doi.org/10.1007/s10803-014-2240-5  

Laurie, M. H., Warreyn, P., Uriarte, B. V., Boonen, C., & 
Fletcher-Watson, S. (2018). An international 
survey of parental attitudes to technology use by 
their autistic children at home. Journal of Autism 
and Developmental Disorders, 49(4), 1517–
1530. https://doi.org/10.1007/s10803-018-3798-0 

Laver, K., Ratcliffe, J., George, S., Lester, L., & Crotty, 
M. (2013). Preferences for rehabilitation service 
delivery: A comparison of the views of patients, 
occupational therapists and other rehabilitation 
clinicians using a discrete choice experiment.  
Australian Occupational Therapy Journal, 60(2), 
93–100. https://doi.org/10.1111/1440-
1630.12018   

Levac, D. E., & Miller, P. A. (2013). Integrating virtual 
reality video games into practice: Clinicians' 
experiences. Physiotherapy Theory and 
Practice, 29(7), 504–512.  
https://doi.org/10.3109/09593985.2012.762078  

Levac, D., Glegg, S. M., Sveistrup, H., Colquhoun, H., 
Miller, P. A., Finestone, H., DePaul, V., Harris, 
J. E., & Velikonja, D. (2016). A knowledge 
translation intervention to enhance clinical 
application of a virtual reality system in stroke 
rehabilitation. BMC Health Services Research, 
16(1). https://doi.org/10.1186/s12913-016-1807-6   

Lindner P., Miloff A., Hamilton W., Reuterskiöld L., 
Andersson G., Powers M. B., & Carlbring, 

  P. (2017). Creating state of the art, next-
generation Virtual Reality exposure therapies for 
anxiety disorders using consumer hardware 
platforms: Design considerations and future 
directions. Cognitive Behaviour Therapy, 46(5), 
404–420. 

 https://doi.org/10.1080/16506073.2017.1280843 
Liu, L., Cruz, A. M., Rincon, A. R., Buttar, V., Ranson, 

Q., & Goertzen, D. (2015). What factors 
determine therapists’ acceptance of new 
technologies for rehabilitation – a study using 
the Unified Theory of Acceptance and Use of 
Technology (UTAUT). Disability and 
Rehabilitation, 37(5), 447–455. 
https://doi.org/10.3109/09638288.2014.923529  

MacCormack, J., & Freeman, J. (2019). Part 2: The 
virtual environment social program for youths 

11

Pandey and Vaughn: Virtual reality for social skills training in autism

Published by ScholarWorks at WMU, 2021

https://doi.org/10.1089/cyber.2013.1506
https://doi.org/10.1017/S0954579406060305
https://doi.org/10.1007/s00779-010-0294-8
https://doi.org/10.1177/1362361317717976
https://doi.org/10.1007/s00779-011-0383-3
https://doi.org/10.1016/j.compedu.2019.103707
https://doi.org/10.1016/j.compedu.2017.09.010
https://doi.org/10.1007/s10803-010-1076-x
https://doi:.org/10.1080/00220671.2013.832999
https://doi.org/10.1080/10494820.2015.1040421
https://doi.org/10.1111/bjet.12626
https://doi:10.3102/0034654317740334
https://doi.org/10.1007/s10803-014-2240-5
https://doi.org/10.1007/s10803-018-3798-0
https://doi.org/10.1111/1440-1630.12018
https://doi.org/10.1111/1440-1630.12018
https://doi.org/10.3109/09593985.2012.762078
https://doi.org/10.1186/s12913-016-1807-6
https://doi.org/10.1080/16506073.2017.1280843
https://doi.org/10.3109/09638288.2014.923529


with autism spectrum disorder. International 
Journal of Play Therapy, 28(4), 218–237. 
https://doi.org/10.1037/pla0000093   

Mayer, R. E. (2002). Multimedia learning. Psychology of 
Learning and Motivation, 41, 85–139. 
https://doi.org/10.1016/s0079-7421(02)80005-6   

Mesa-Gresa, P., Gil-Gómez, H., Lozano-Quilis, J. A., & 
Gil-Gómez, J. A. (2018). Effectiveness of virtual 
reality for children and adolescents with autism 
spectrum disorder: An evidence-based 
systematic review. Sensors, 18(8), 2486. 
https://doi.org/10.3390/s18082486   

Mikami, A. Y., Smit, S., & Khalis, A. (2017). Social 
skills training and ADHD–What works? Current 
Psychiatry Reports, 19(12), 93. 
https://doi.org/10.1007/s11920-017-0850-2  

Moon, J., & Ke, F. (2019). Exploring the treatment 
integrity of virtual reality-based social skills 
training for children with high-functioning autism. 
Interactive Learning Environments, 1–15. 
https://doi.org/10.1080/10494820.2019.1613665   

Newes, S. L., & Bandoroff, S. (2004). What is adventure 
therapy? In S. Newes & S. Bandoroff (Eds.), 
Coming of age: The evolving field of adventure 
therapy (pp. 1–30). Association for Experiential 
Education. 

Newbutt, N., Bradley, R., & Conley, I. (2020). Using 
virtual reality head-mounted displays in schools 
with autistic children: Views, experiences, and 
future directions. Cyberpsychology, Behavior, 
and Social Networking, 23(1), 23–33. 
https://doi.org/10.1089/cyber.2019.0206   

Parsons, S., & Mitchell, P. (2002). The potential of virtual 
reality in social skills training for people with 
autistic spectrum disorders. Journal of 
Intellectual Disability Research, 46(5), 430–443. 
https://doi.org/10.1046/j.1365-
2788.2002.00425.x  

Rosenfield, N. S., Lamkin, K., Re, J., Day, K., Boyd, L., 
& Linstead, E. (2019). A virtual reality system 
for practicing conversation skills for children 
with autism. Multimodal Technologies Interact, 
3(2), 28. https://doi.org/10.3390/mti3020028   

Saadatzi, M. N., Pennington, R. C., Welch, K. C., & 
Graham, J. H. (2018). Small-group technology-
assisted instruction: Virtual teacher and robot 
peer for individuals with autism spectrum 
disorder. Journal of Autism and Developmental 
Disorders, 48(11), 3816–3830. 
https://doi.org/10.1007/s10803-018-3654-2  

Self, T., Scudder, R. R., Weheba, G., & Crumrine, D. 
(2007). A virtual approach to teaching safety 
skills to children with autism spectrum disorder. 
 Topics in Language Disorders, 27(3), 242–253. 
https://doi.org/10.1097/01.TLD.0000285358.33545.79  

Valencia, K., Rusu, C., Quiñones, D., & Jamet, E. (2019). 
The impact of technology on people with autism 
spectrum disorder: A systematic literature 
review. Sensors, 19(20), 4485. 
https://doi.org/10.3390/s19204485  

Valentina, M., Ana, Š., Valentina, M., Martina, Š., Željka, 
K., & Mateja, Z. (2013). Virtual reality 
rehabilitation and therapy. Acta Clinica 
Croatica, 52, 453–457. 
https://hrcak.srce.hr/122374?lang=en 

Vasquez, E., Nagendran, A., Welch, G. F., Marino, M. T., 
Hughes, D. E., Koch, A., & Delisio, L. (2015). 
Virtual learning environments for students with 

disabilities: A review and analysis of the 
empirical literature and two case studies. Rural 
Special Education Quarterly, 34(3), 26–32.  
https://doi.org/10.1177/875687051503400306  

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. 
D. (2003). User acceptance of information 
technology: Toward a unified view. MIS 
Quarterly, 27(3), 425.  
https://doi.org/10.2307/30036540 

Vismara, L. A., & Rogers, S. J. (2010). Behavioral 
treatments in autism spectrum disorder: What do 
we know? Annual Review of Clinical 
Psychology, 6(1), 447–468. 
https://doi.org/10.1146/annurev.clinpsy.121208.
131151    

Volioti, C., Tsiatsos, T., Mavropoulou, S., & 
Karagiannidis, C. (2016). VLEs, social stories 
and children with autism: A prototype 
implementation and evaluation. Education and 
Information Technologies, 21(6), 1679–1697. 
https://doi.org/10.1007/s10639-015-9409-1   

Wang, X., Laffey, J., Xing, W., Ma, Y., & Stichter, J. 
(2016). Exploring embodied social presence of 
youth with autism in 3D collaborative virtual 
learning environment: A case study. Computers 
in Human Behavior, 55, 310–321. 
https://doi.org/10.1016/j.chb.2015.09.006   

White, S. W., Keonig, K., & Scahill, L. (2007). Social 
skills development in children with autism 
spectrum disorders: A review of the intervention 
research. Journal of Autism and Developmental 
Disorders, 37(10), 1858–1868. 
https://doi.org/10.1007/s10803-006-0320-x 

Zanier, E. R., Zoerle T., DI Lernia D., Riva G. (2018). 
Virtual reality for traumatic brain injury.  
Frontiers in Neurology, 9, Article 345. 
https://doi.org/10.3389/fneur.2018.00345 

Zhang, L., Warren, Z., Swanson, A., Weitlauf, A., & 
Sarkar, N. (2018). Understanding performance 
and verbal-communication of children with ASD 
in a collaborative virtual environment. Journal of 
Autism and Developmental Disorders, 48(8), 
2779–2789. https://doi.org/10.1007/s10803-018-
3544-7   

Zhao, H., Swanson, A. R., Weitlauf, A. S., Warren, Z. E., 
& Sarkar, N. (2018). Hand-in-hand: A 
communication-enhancement collaborative 
virtual reality system for promoting social 
interaction in children with autism spectrum 
disorders. IEEE Transactions on Human-
Machine Systems, 48(2), 136–148. 
https://doi.org/10.1109/THMS.2018.2791562  

12

The Open Journal of Occupational Therapy, Vol. 9, Iss. 3 [2021], Art. 15

https://scholarworks.wmich.edu/ojot/vol9/iss3/15
DOI: 10.15453/2168-6408.1808

https://doi.org/10.1037/pla0000093
https://doi.org/10.1016/s0079-7421(02)80005-6
https://doi.org/10.3390/s18082486
https://doi.org/10.1007/s11920-017-0850-2
https://doi.org/10.1080/10494820.2019.1613665
https://doi.org/10.1089/cyber.2019.0206
https://doi.org/10.1046/j.1365-2788.2002.00425.x
https://doi.org/10.1046/j.1365-2788.2002.00425.x
https://doi.org/10.3390/mti3020028
https://doi.org/10.1007/s10803-018-3654-2
https://doi.org/10.1097/01.TLD.0000285358.33545.79
https://doi.org/10.3390/s19204485
https://hrcak.srce.hr/122374?lang=en
https://doi.org/10.1177/875687051503400306
https://doi.org/10.2307/30036540
https://doi.org/10.1146/annurev.clinpsy.121208.131151
https://doi.org/10.1146/annurev.clinpsy.121208.131151
https://doi.org/10.1007/s10639-015-9409-1
https://doi.org/10.1016/j.chb.2015.09.006
https://doi.org/10.1007/s10803-006-0320-x
https://doi.org/10.3389/fneur.2018.00345
https://doi.org/10.1007/s10803-018-3544-7
https://doi.org/10.1007/s10803-018-3544-7
https://doi.org/10.1109/THMS.2018.2791562

	The Potential of Virtual Reality in Social Skills Training for Autism: Bridging the Gap Between Research and Adoption of Virtual Reality in Occupational Therapy Practice
	Recommended Citation

	The Potential of Virtual Reality in Social Skills Training for Autism: Bridging the Gap Between Research and Adoption of Virtual Reality in Occupational Therapy Practice
	Abstract
	Keywords
	Cover Page Footnote
	Credentials Display


	tmp.1626294282.pdf.4WElm

