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Case Study 1: An Evidence-Based Practice Review Report

Theme: Setting based interventions for Children and Young People with
Special Educational Needs

Do virtual reality interventions enhance the social skills of school aged
children and young people with a diagnosis of Autism Spectrum

Disorder?

Summary

Technological approaches to intervention are a burgeoning area of research.

One example of technology as intervention is virtual reality (VR). VR exposes

individuals to simulations of real life in an attempt to ameliorate difficulties

they experience in such situations. Previous research has shown VR to be an

effective intervention in preparing for job interviews, learning road safety and

neuro-rehabilitation. There is an increasing body of research investigating the

impact of VR on the social competence of individuals with Autism Spectrum

Disorder (ASD). Proponents of the approach argue that VR allows individuals

with ASD to practice social skills they find difficult in a safe, non-threatening

environment, with opportunity for repeated practice.

This review of the VR literature explored recent research which investigated

the efficacy of VR in improving social competence of children and young

people with ASD. Six studies were included in the review and appraised in

line with the review question for their methodological relevance,

methodological quality and topic relevance. The review found some evidence

to suggest VR may be an effective intervention for social skills difficulties in

ASD. However, a definitive conclusion was hampered by heterogeneity of

intervention elements and numerous methodological issues.
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Introduction

Virtual reality interventions

The use of technology as intervention is becoming more widely recognised;

one example being the use of virtual reality (VR) interventions (Vasquez et

al., 2015). VR utilises technology to provide users with visual and often

auditory simulations of real life events (Kandalaft, Didehbani, Krawczyk,

Allen, & Chapman, 2013). Due to the decreasing financial costs and high

level of adaptability to users, many believe that traditional interventions may

be superseded by the use of technological approaches (Buggey, Hoomes,

Sherberger & Williams, 2011). Riva (2005) reports that VR is being used

more frequently in clinical psychology practice. There is also evidence of

efficacy in neuro-rehabilitation (de Silva Cameirão, 2011).

Typically, software is used that presents situations directly relevant to the

focus of intervention, and users are able to interact with the presented

situation without the threat of negative real life consequences (Kandalaft et

al., 2013). Increasingly, VR interventions are incorporating users’

physiological feedback such as pupil dilation and blink rate, alongside their

overt responses (Lahiri, Bekele, Dohrmann, Warren, & Sarkar, 2015).

There is considerable variety of VR interventions, in terms of both

presentation and content of systems. 3D/Virtual learning environments offer

non-immersive virtual environments. Immersive virtual environments (IVEs)

provide a fully immersive environment usually using projection or head-

mounted displays (Manju, Padmavathi & Tamilselvi, 2017). Users of single-

user virtual environments interact with the virtual environment only, whereas

in collaborative virtual environments, multiple users can interact with each

other and the presented environment (Parsons, 2015).
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Social Competence

Social competence is a multifaceted construct encompassing the myriad

skills needed to effectively interact with other people (Waters & Sroufe,

1983). Such skills are ‘fundamental to the establishment and maintenance of

positive relationships’ (Hoffman et al., 2016) and include: reciprocation,

following rules, problem solving, self-control, appropriate expression of

emotion, perspective taking and responding to the actions of other people

(Cook & Oliver, 2011; Lillvist, Sandberg, Björck-Äkesson & Granlund, 2009).

Social skills interventions yield optimal outcomes when interventions target

individuals’ skill deficits and are delivered with fidelity (Otero, Schatz, Merrill

& Bellini, 2015).

ASD and Social Competence

Autism Spectrum Disorder (ASD) is a phenotypically heterogeneous

neurodevelopmental disorder (Bölte, 2014) characterised by ‘persistent

deficits in social communication and social interaction across multiple

contexts’ and ‘restricted, repetitive patterns of behaviour, interests, or

activities’ in the Diagnostic and Statistical Manual of Mental Disorders (DSM-

V) (APA, 2013). The DSM-V (APA, 2013) states that the gender ratio of

autism diagnoses is 4:1, male: female. However, more recent research

argues that the ratio stands at 3:1 (Loomes, Hull, & Mandy, 2017). As a result

of the social difficulties they experience, children and young people (CYP)

with ASD have a higher risk of social isolation (Chamberlain, Kasari &

Rotheram-Fuller, 2007), report higher levels of loneliness (Bauminger &

Kasari, 2000) and are at greater risk of academic underachievement

(Ashburner, Ziviani & Rodger, 2010).
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VR and ASD

Research has shown VR interventions to be effective in facilitating social

skills, preparing adults with autism for job interviews (Smith et al., 2014) and

teaching road safety to children with diagnoses of pervasive developmental

disorder not otherwise specified (PDD-NOS) (Tzanavari, Charalambous-

Darden, Herakleous & Poullis, 2015), Christou & Poullis, 2015). With regard

to social skills, the advantages of VR social skills training may outweigh

those associated with other forms of social skills training (Kandalaft et al.,

2013).

Firstly, they provide opportunities to experience and practice social tasks

without the necessary presence of others, which can be less anxiety-

provoking ((Maskey, Lowry, Rodgers, McConachie & Parr, 2014).

Secondly, VR can offer limitless opportunities to safely practice commonly

experienced social interactions, and target those skills they find most difficult

(Kandalaft et al., 2013), providing opportunities for overlearning. Feedback is

often given after completion of VR tasks which could provide additional

opportunity to consolidate learning.

Thirdly, VR may encourage generalisation of learnt social skills as the

dynamic situations presented can mirror the nature of social exchanges in

real life, without being restricted to role play (Didehbani, Allen, Kandalaft,

Krawczyk, & Chapman, 2016). Parsons and Mitchell (2002) argue that

presenting such dynamic scenarios can serve to enhance levels of cognitive

flexibility- a cognitive process which individuals with diagnoses of ASD

commonly find difficult
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Previous research with individuals with ASD has reported increased eye

contact (Cheng & Ye, 2010), increased levels of emotion recognition (Moore,

Cheng, McGrath & Powell, 2005) and higher levels of empathy (Cheng et al.,

2010) as a result of VR training. In a review of the literature, Irish (2013)

concluded that single user virtual reality interventions ‘could help autistic

people learn social skills’. However, the author recognised that the studies

reviewed had small sample sizes, and that none of the studies explored

whether the VR training was generalised to real world situations (Irish, 2013).

Mitchell, Parsons and Leonard (2007) found that some of the participants in

their study were able to generalise learning from the VE in order to reason

through how to behave in the ‘real world’ or role play. They propose that

interacting with the VE may have supported participants’ imagination to the

level needed to engage in role play. In their ‘mini review’, Bellani, Fornasari,

Chittaro and Brambilla (2011) conclude that VR is ‘very promising and may

help... enhance the daily life social behaviours of individuals with autism.

More recent research has shown that individuals with ASD showed higher

levels of engagement with VR simulations, and believed VR had higher levels

of ecological validity when delivered via a head mounted display (Newbutt et

al., 2016). Such technology is becoming smaller, more comfortable (Starner,

2015) and less expensive.

Despite the promise of VR, Parsons, Mitchell and Leonard (2005) argue that

researchers have not considered whether the positive effects of VR are due

to the interventions themselves, or the impact of facilitators scaffolding VR

learning. Didehbani et al. (2016) posit that most VR studies involve

participants communicating ‘passively’ in scripted interactions that they have
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not initiated. Schilbach et al. (2012) argue that using ‘real time social

interactions’ within interventions in order to really improve social

understanding will yield optimal outcomes. Existing research is also limited

by use of study specific outcome measures instead of standardized outcome

measures, single user designs, and lack of longitudinal follow up (Didehbani

et al., 2016).

Importance to Educational Psychology Practice

Difficulties with social skills are a significant source of impairment for

individuals diagnosed with autism (Carter, Davis, Klin & Volkmar, 2005). The

level of impairment and the resultant upset can increase into adolescence

and adulthood due to the increasing social demands placed on individuals,

and the more complex social world encountered (Tantam, 2003). As

Educational Psychologists now work with individuals from 0-25 years

(Department of Education, 2015), they have a real opportunity to support

individuals with ASD negotiate adolescence and early adulthood, and the

social challenges that come with that stage of life. The SEND Code of

Practice (Department of Education, 2015) intensified the focus on outcomes

for CYP; Parsons (2015) calls for ‘finding more effective ways’ to support

individuals with ASD, as their social outcomes remain poor in spite of three

decades of intervention research. The cost of VR is decreasing over time; the

cost effectiveness and adaptability to the user may appeal to both CYP with

ASD and schools facing funding pressures.

Review Question

Do virtual reality interventions enhance the social skills of school-aged

children and young people with a diagnosis of Autism Spectrum Disorder?
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Critical Review of Evidence Base

Between 8th November 2017 and 20th December 2017, the following

electronic databases were employed to undertake a comprehensive search

of the existing literature:

 PsycInfo

 ERIC

 PubMed

The search terms used were chosen in order to enhance the likelihood of

finding research that matched this specification:

1. Implemented an intervention involving virtual reality systems

2. Investigated the effect of virtual reality systems on social functioning

3. Involved a sample of school-age children and young people.

The search terms used in an all-text, multi-field search of the aforementioned

databases are outlined in Table 1.

Table 1.
Search terms used in database searches

1 2 3 4
VR OR ASD OR Pupil OR Social skills OR
“Virtual
reality” OR
“Virtual
environment”

ASC OR Child OR Social understanding
OR

Aspergers
OR

Young people OR Social cognition OR

Auti* Young person OR Interpersonal OR
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1 2 3 4
Student OR Social competence

School OR

High school OR

Primary school OR

Secondary school
OR
Education

Note. Use of an asterisk (*) means that databases will search for words with

the same word stem, but different endings. The letters before the asterisk will

be included, for example auti* would incorporate autism, autistic.

Using the search terms above, and applying a filter that showed only peer-

reviewed articles (where available), 952 results were initially found. This

process is depicted with a flowchart in Figure 1. In line with the

inclusion/exclusion criteria set out in Table 2, a date filter was applied to the

search so that only articles published between 2013- 2018 were shown. As a

result, the search results reduced to 503 items; 11 of these were found to be

duplicates, thus were excluded. Next, the publications’ titles were screened

to ensure they fulfilled the inclusion criteria. 423 publications were excluded

at the title-screening stage due largely to their irrelevancy to the review

intervention, target sample (e.g. some focussed on adult participants with

mental health issues) or the dependent variable, in this case social skills (e.g.

some focussed on VR interventions and employment success). The

remaining 15 articles were abstract-screened and 7 were excluded at this

stage, leaving 9 for full text screening. 3 articles were excluded at this stage;

the articles and reasons for exclusion are outlined in Appendix A (Table 8).

Therefore, 6 studies satisfied the inclusion criteria and were included in the
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review. A list of these studies is found in Table 3, and further details of them

in Appendix B (Table 9).

Table 2.
Inclusion and Exclusion criteria

Inclusion Criteria Exclusion Criteria Reason

1. Type of
publicatio
n

Article published in
peer reviewed
journal

Article not
published in a peer
reviewed journal

The peer review
process is a
measure of
quality
assurance. It
warrants
increased
methodological
rigour and
quality of
research

2. Language English Language other
than English

Reviewer is
monolingual
and did not
have means to
translate
studies

3. Type of
study

Quantitative:
experimental/quasi
experimental, small
N

Qualitative, survey,
case study

The included
study designs
are most useful
when
addressing
questions about
effectiveness of
interventions
(Petticrew &
Roberts, 2003).

4. Interventi
-on

A) Intervention
must aim to
improve/enha
nce at least
one aspect of
social
functioning

B) Intervention
has to be
delivered via
virtual reality
equipment

A) Intervention
aims to improve
any behaviour
not explicitly
linked with
social
functioning

B)Does not use
virtual reality to
deliver
intervention

A) Social skills
are the key
psychological
construct
within this
review

B)Use of virtual
reality is
fundamental
to the review
question
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Inclusion Criteria Exclusion Criteria Reason

5. Participa
nts

Children or young
people aged 6-16
years with a
diagnosis of Autism
Spectrum
Condition/Disorder

A) Individuals
younger than 6
years

B) Individuals
older than 16
years (above
school age)

C) Individuals
without a
diagnosis of
Autism
Spectrum
Condition/Disor
der

The review
hopes to
provide
evidence for
the
effectiveness of
VR
interventions
relevant to
schools and for
use with autistic
individuals

6. Date of
publicatio
n

Published between
01.01.2013-
20.12.2017

A) Before 2013
B) After

20.12.2017

A) The review
wanted to
include the
most recent
research

B) There was a
review of
virtual
environment
intervention
s on the
social
communicat
ion skills of
CYP with
ASD in
2013 (Irish,
2013).

C) The last day
of literature
searching
was
20.12.2017
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Figure 1. A flow chart of the literature search process
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Table 3.

List of studies included in this review

Study references
Cheng, Y., Huang, C. L., & Yang, C. S. (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.

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.

Ip, H. H., Wong, S. W., Chan, D. F., Byrne, J., Li, C., Yuan, V. S., ... &
Wong, J. Y. (2018). Enhance emotional and social adaptation
skills for children with autism spectrum disorder: A virtual reality
enabled approach. Computers & Education, 117, 1-15.

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.

Lorenzo, G., Lledó, A., Pomares, J., & Roig, R. (2016). Design and
application of an immersive virtual reality system to enhance
emotional skills for children with autism spectrum disorders.
Computers & Education, 98, 192-205.

Stichter, J. P., Laffey, J., Galyen, K., & Herzog, M. (2014). iSocial:
Delivering the social competence intervention for adolescents
(SCI-A) in a 3D virtual learning environment for youth with high
functioning autism. Journal of autism and developmental
disorders, 44(2), 417-430.

The Weight of Evidence (WOE) Framework (Harden & Gough, 2012) was

subsequently used to appraise the quality and relevance of the included

studies (Table 4). The studies were subject to evaluation on three

dimensions. Weight of Evidence A (WOE-A) assessed the methodological

quality of the research, and two different coding protocols were used at this

stage; Horner et al (2005) was used for small N designs, and Gersten et al

(2005) was employed for experimental/quasi-experimental designs. The

scoring criteria for Small N Designs (Table 10) and quasi/experimental

designs (Table 12) are found in Appendix C, alongside the weightings
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awarded to the included studies (Tables 11 and 13). Example coding

protocols for WOE-A are found in Appendix D. The included studies were

then appraised against WOE-B criteria (Table 14, appendix C), or relevance

of the methodology to the actual review question, and WOE-C criteria (Table

16, appendix C), which focussed on the relevance of the study topic to the

review question. The ratings given for WOE-B are found in Table 15

(appendix C), and for WOE-C in Table 17 (appendix C). An average of the

three WOE scores for each study was then found to give the total score,

WOE-D. WOE-D scores between 1-1.69, 1.7- 2.39 and 2.4- 3.0 constitute

low, medium and high scores, respectively.

Table 4

Weight of Evidence Ratings for the studies included in the review

Study Author (s) WOE-A WOE-B WOE-C WOE-D

Lorenzo, Lledó,
Pomares and
Roig (2016) 1

(low)
3

(high)
1.6
(low)

1.87
(medium)

Ip et al. (2018)
1

(low)
3

(high)
1.4

(low)
1.8

(medium)

Didehbani, Allen,
Kandalaft,
Krawczyk and
Chapman (2016)

1
(low)

2.5
(medium)

2
(medium)

1.83
(medium)

Stichter, Laffey,
Galyen and
Herzog (2014)

1
(low)

2.5
(medium)

1.8
(low)

1.77
(medium)

Cheng, Huang
and Yang (2015) 1.86

(medium)
2.5

(medium)
1.6

(low)
1.99

(medium)

Ke and Im (2013)
2

(medium)
2.5

(medium)
1.8

(low)
2.1

(medium)
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Study Author (s) WOE-A WOE-B WOE-C WOE-D
Mean 1.31 2.67 1.67 1.89

Participants

In total, 160 participants were represented in this review, aged between 7

and 16 years. There were 182 who participated in the various research

studies, however in the Ip et al. (2018) paper, an age limit was established

before analysis and only the data from participants aged 7-10 years was

included, thus leaving 22 participants out of analysis. The average age of

participants across studies is displayed in Table 5. The mean age of

participants in the included studies was 10.85 years, thus weighted more

towards the lower end of the age range represented in the studies. This may

pose a threat to generalisation of findings to CYP in secondary school, or in

earlier primary school years and may not give a comprehensive answer to

the research question which spans the whole school age range (4-16).

Table 5

Average age of participants in included studies

Study Authors Average age of participants (years)
Stichter, Laffey, Galyen and Herzog
(2014)

12.57

Didehbani, Allen, Kandalaft,
Krawczyk and Chapman (2016)

11.40

Cheng, Huang and Yang (2015) 11.5

Ke and Im (2013) 9.75

Ip et al. (2018) 9.03

Lorenzo, Lledó, Pomares and Roig
(2016)

Data not provided

Overall Mean 10.85
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Another limitation of the evidence is that males are overrepresented in the

data at a ratio of over 6:1 male to female (158 males: 24 females),

constraining the reliable generalisation of findings to female CYP. Two of the

included studies (Cheng et al., 2015; Stichter et al., 2014) included only male

participants and were therefore given a 1 on this WOE-C criterion, thus the

generalisability of these results should be viewed with ever further caution.

None of the included studies met the internationally recognised 4:1

male:female gender ratio that would have achieved a 3 for this WOE-C.

Four of the 6 studies did not report the level of impairment of the CYP with

ASD in their research and were given a 1 for this WOE-C criterion. Two

(Didehbani et al., 2016; Ke & Im, 2013) however, did report that their

participants had high-functioning autism/Aspergers Syndrome and were thus

awarded a 2. Presentations of ASD are very heterogeneous, and without

further detail, it is difficult to generalise the findings to the different levels of

impairment across the ASD spectrum, and thus answer the review question

with precision.

Location and Settings

Participants were educated in, and recruited from USA, Spain, Hong Kong

and Taiwan, though participants’ nationalities were not disclosed. Although

none of the research was conducted in United Kingdom (UK) schools, three

of the studies were awarded a 2 for location on WOE-C (Cheng, Huang, &

Yang, 2015; Didehbani, Allen, Kandalaft, Krawczyk, & Chapman, 2016;

Stichter, Laffey, Galyen & Herzog, 2014) as the VR interventions were

delivered to participants in school settings in Taiwan, Texas and Midwestern

USA. Although inclusion of research in UK schools would have increased



Doctorate in Educational and Child Psychology Gabrielle Selcoe

16

generalisability further, school-based research still allows some

generalisation, more so than the 3 studies conducted in non-school or

undisclosed locations, which received a 1 for this dimension of WOE-C (Ip et

al., 2017; Ke & Im, 2013; Lorenzo, Lledó, Pomares, & Roig, 2016).

Furthermore, half of the studies were conducted in the USA, which may

mitigate threats to generalisation as it is an OECD country, a Western

economy and has an educational curriculum largely similar to the UK.

Design

Two of the studies employed a randomised control design so were assigned

a WOE-B rating of 3 for this criterion (Ip et al., 2017; Lorenzo et al., 2016),

though the control conditions were different in nature. In Ip et al.(2017), the

paper states the control group received no treatment, whereas in Lorenzo,

Lledó, Pomares, and Roig (2016), the treatment condition (immersive VR)

was compared with an alternative version of that intervention (non-immerisve

VR). Therefore, with this study one cannot estimate the effect of VR

compared with the effect of receiving no intervention, and thus it should be

reviewed with caution.

Ke and Im (2013) and Cheng, Huang and Yang (2015) both employed a

multiple baseline design. Three demonstrations of experimental effect

between participants were shown in each study, though Ke and Im (2013)

shows high variablity within participants and effect based on number of

correct responses in the VR game, and not an external measure of social

competence. Moreover, the results of these studies may not be clear of

researcher bias as neither paper states that an analyst blind to conditions

was employed, as is good practice when using such designs (Ferron &
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Jones, 2006).

None of the included studies used a longitudinal design, therefore without

follow up it is impossible to discern from the data whether the VR intervention

has long term positive benefits. It would be helpful for future research to

explore this.

Intervention

Another threat when answering the review question is introduced when the

VR software and hardware are explored. The studies in this review all used

different intervention software, therefore comparison of software elements is

somewhat limited. Only one used a publicly available system, Second Life,

version 2.1 (Didehbani et al., 2016). The other 5 were systems created by

the researchers themselves, though one was based on an existing social

skills intervention (SCI-A, Social Competence Intervention for Adolescents),

and modified to be delivered by VR as opposed to face to face/pen and

paper (Stichter, Laffey, Galyen & Herzog, 2014). More promisingly, all

studies used software that targeted numerous social scenarios/locations that

CYP would be exposed to, for example: school bus (Ip et al., 2017),

resturants and shops (Didehbani et al., 2016), classroom (Cheng et al., 2015)

and parties at others’ houses (Ke & Im, 2013). Some studies also had a

collaborative element to the software, whereby users could interact with

avatars played by confederates within the VR world (Didehbani et al., 2016),

which adds a real life element to the intervention.

The hardware used in the intervention also varied. Most studies used a

desktop computer screen for participants to engage with. However, one used

a head-mounted display to display the software (Cheng et al., 2015), and two
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used an L shaped screen (known as half CAVE) to project the software

images onto (Ip et al., 2017; Lorenzo et al., 2016). This lack of consistency in

both software and hardware poses a limitation for the current review, though

it poses interesting questions for further research.

Outcome Measures and Effect size

Cohen’s d or r statistics were used to calculate effect sizes for the studies.

The information used to calculate effect sizes was performance on

established measures external to VR, as opposed to performance on VR

itself to assess whether skills were generalised to real-world situations

(please see Table 6 for effect sizes). It was possible to compute effect sizes

for four of the included studies, however two papers either did not report

sufficient numerical data (Lorenzo et al., 2016) or did not measure an

outcome external to level of performance within the VR environment, for

example parent/teacher rating scales or observation outside of the VR

environment (Cheng et al., 2015). Effect size descriptors were assigned

using criteria outlined by Cohen (1988) (see Table 7).

One study had a large effect size (Stichter, Laffey, Galyen & Herzog, 2014),

two medium (Didehbani et al., 2016; Ke & Im, 2013) and one small (Ip et al.,

2017). Interestingly, the study with the largest effect size (Stichter, Laffey,

Galyen & Herzog, 2014) had the highest average age of participants,

whereas the smallest effect size (Ip et al., 2017) had the lowest average age.

It may then be the case that older CYP are better able to learn from VR

interventions- an interesting topic for further research.
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All of the included studies measured (aspects of) social competence before

and after intervention, so were awarded a 3 for this criterion of WOE-B.

However, one study’s authors developed their own measurement scales,

without providing information about reliability or validity of the measure

(Cheng et al., 2015). Therefore the conclusions drawn should be treated with

caution. Ke and Im (2013) utilise the Social Skills Questionnaire (Spence,

1995) to measure the impact on social skills in their research, which,

considering the paper was published in 2013, seems an inappropriate

measure in terms of outdated norms. Therefore, the validity of the results

could be called into question. Another study reports that ‘there were missing

data points’ and that ‘not all measures were completed by each participant’

(Didehbani et al., 2016), which again prompts caution.
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Table 6

Descriptive Statistics and Effect sizes of the included studies

Study
reference

Outcome
Measure

Pre
Intervention
Mean

Pre
Interventi
on
Standard
Deviation

Post
Intervention
Mean

Post
Intervention
Standard
Deviation

Follow
Up
Mean

Follow up/
Maintenance
Standard
Deviation

Effect
Sizes (r/d)

Effect
size
descript
or

Stichter,
Laffey,
Galyen
and
Herzog
(2014)

Social
Responsiv
eness
Scale-
Parent

101.73 21.64 73.82 24.68 N/A N/A d= 1.29
Large

Social
Responsiv
ness
Scale-
Teacher

92.82 36.7 78.18 38.52 N/A N/A d= .4
Small

Average
d=.85 Large

Ke and Im
(2013)

Social
Skills
Questionn
aire-
Parent

31.75 12.23 40.25 7.632 N/A N/A r= .459 Medium

Social
Skills
Questionn
aire- Pupil

37 13.71 41.25 9.03 N/A N/A r= .527
Large
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Study
reference

Outcome
Measure

Pre
Intervention
Mean

Pre
Interventi
on
Standard
Deviation

Post
Intervention
Mean

Post
Intervention
Standard
Deviation

Follow
Up
Mean

Follow up/
Maintenance
Standard
Deviation

Effect
Sizes (r/d)

Effect
size
descript
or

average r=
.49 Medium

Cheng,
Huang and
Yang
(2015)

Social
Behaviours
Scale

Non Verbal
Communic
ation

2.56 0.23 5.13 0.42 6.23 0.40

Insufficient
data/Inapp

ropriate
design

Social
Initiations

2.81 0.57 5.26 0.90 6.53 0.68

Insufficient
data/Inapp

ropriate
design

Social
cognition

2.75 0.48 5.99 1.04 6.90 0.35

Insufficien
t

data/Inapp
ropriate
design

Ip et al.
(2018)

PEP-3
Affection
Expression
s

18.9 3.57 20.2 3 N/A N/A d= .36

Small
PEP-3
Social

20.2 3.43 21.8 2.99 N/A N/A d= .47
Small
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Study
reference

Outcome
Measure

Pre
Intervention
Mean

Pre
Interventi
on
Standard
Deviation

Post
Intervention
Mean

Post
Intervention
Standard
Deviation

Follow
Up
Mean

Follow up/
Maintenance
Standard
Deviation

Effect
Sizes (r/d)

Effect
size
descript
or

Average
d= .42 Small

Lorenzo,
Lledó,
Pomares
and Roig
(2016)

Grading by
class
teachers

Not
reported

Not
reported

Not
reported

Not
reported

Not
reporte
d

Not reported
Insufficient

data

Didehbani,
Allen,
Kandalaft,
Krawczyk
and
Chapman
(2016)

NEPSY-II
Affect
Recognitio
n 8.9 2.6 10.4 2.1 N/A N/A d= 0.58 Medium
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Table 7

Effect size thresholds as described by Cohen (1988)

Effect size Threshold

Test
Relevant Effect
Size Small Medium Large

Very
Large

Standardised
Mean
difference  d, Hedges' g, ∆ 0.20 0.50 0.80 1.30

Correlation r 0.10 0.30 0.50 0.70
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Conclusions and Limitations

The current review aimed to assess recent evidence in order to examine the

efficacy of virtual reality interventions on the social skills of Children and

Young People with a diagnosis of an Autism Spectrum Disorder. It is possible

to conclude that VR has some benefits in helping CYP with ASD with social

skills. However, it would be irresponsible to say with certainty that all VR

programs are effective interventions, despite the positive results found, for

numerous reasons.

Firstly, though results from all studies showed some positive benefit, the

effect sizes calculated are mixed, with only one study reaching the large

effect size threshold.

Furthermore, the design of most of the studies did not afford the VR

interventions to be compared with a control/comparison group (Cheng,

Huang, & Yang, 2015; Didehbani, Allen, Kandalaft, Krawczyk, & Chapman,

2016; Ke & Im, 2013; Stichter, Laffey, Galyen & Herzog, 2014). Therefore, it

is not possible to conclude from these studies that VR interventions are more

effective than either alternative social skills interventions or no intervention.

To explore this, future research that includes control/comparison conditions

would be useful.

There was also heterogeneity between the actual VR programs used,

therefore it is difficult to compare the interventions, and gather which

components are necessary for positive change. For example, some used

immersive VR (Cheng et al., 2015) or included collaborative elements within

the VR program (Stichter, Laffey, Galyen & Herzog, 2014), whereas others

did not. To treat VR as a single entity would be reducing the complexity and
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heterogeneity of the intervention approach.

Similarly, the level of facilitator input and feedback varied between the

studies in this review. Therefore, it is impossible to determine how much

contact with facilitators influenced the outcomes reported.

Another limitation of some of the included research focusses on the

triangulation of data. Only 2 of the 6 studies gathered other stakeholders’

perspectives (parents, teachers, CYP themselves) to corroborate that VR

was beneficial (Stichter, Laffey, Galyen & Herzog, 2014; Ke & Im, 2013).

Because of the interpersonal nature of the desired outcome, evidence from

others outside the research team would help when assessing the evidence.

From the studies included in this review, it would be impossible to conclude

whether or not VR interventions were effective for all school-aged CYP with

ASD as the earlier primary school age range is not represented in the data.

Recommendations for Educational Psychology Practice

It is recommended that EPs be cautious when considering VR interventions.

Though there is a myriad of theoretical benefits like practising social skills in

a non-threatening, safe environment, as mentioned in the introduction, this

review shows mixed evidence of effectiveness.

As mentioned above, only one study reached the threshold of large effect

size. Two were labelled ‘medium’ and one ‘small’. The reporting/design of the

other two studies was not conducive to calculating effect size. Therefore, with

such variability of magnitude of effect, it would be hard to justify the

widespread use of VR interventions at this time. The study perhaps of most

interest to Educational Psychologists is indeed the one that had a large effect

size (Stichter, Laffey, Galyen & Herzog, 2014). This research investigated the
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effect of a remotely delivered VR intervention that only required a computer

and the VR software. It did not require the presence of specially-trained

facilitators or expensive hardware as a number of the others did, and thus

was most readily usable in school settings. However, this study did not

compare the performance of the participants to a control/comparison group

and thus does not afford EPs the ability to say that in this instance, VR is

preferable to other intervention(s).

Despite positive results reported, the cost of specialist facilitation and

hardware may be prohibitive to schools. Therefore, considering the potential

expense, variable effect sizes and without further research to answer the

limitations above, current research may not justify schools’ investment into

this type of intervention.

There is much scope for further investigation into the impact of VR on the

social skills of individuals with ASD diagnoses. Research recommendations

include:

 More randomised control trials so that VR can be more robustly

compared with alternate intervention/no intervention conditions.

 More longitudinal/follow up studies so that the long term impact and

efficacy of VR interventions can be assessed.

 Investigation into how individuals that participate in VR interventions

practice these skills in their day to day lives, outside of VR.

 Investigation into changes in neural networks as a result of VR

intervention.
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Appendix A: Excluded Studies

Table 8

List of studies excluded from the review, with reason for exclusion.

Excluded at Full Text Screen

Study Reference Reason for exclusion

Kandalaft, M. R., Didehbani, N., Krawczyk, D. C., Allen, T.
T., & Chapman, S. B. (2013). Virtual reality social cognition
training for young adults with high-functioning autism.
Journal of autism and developmental disorders, 43(1), 34-
44.

Exclusion criteria 5

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.

Exclusion criteria 5

Parsons, S. (2015). Learning to work together: designing a
multi-user virtual reality game for social collaboration and
perspective-taking for children with autism. International
Journal of Child-Computer Interaction, 6, 28-38.

Exclusion criteria 4
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Excluded at Abstract Screen

Newbutt, N., Sung, C., Kuo, H. J., Leahy, M. J., Lin, C. C., &
Tong, B. (2016). Brief report: A pilot study of the use of a
virtual reality headset in autism populations. Journal of
autism and developmental disorders, 46(9), 3166-3176.

Exclusion criteria 5

Kuriakose, S., & Lahiri, U. (2017). Design of a physiology-
sensitive VR-based social communication platform for
children with Autism. IEEE Transactions on Neural Systems
and Rehabilitation Engineering, 25(8), 1180-1191.

Exclusion criteria 4

Bellani, M., Fornasari, L., Chittaro, L., & Brambilla, P.
(2011). Virtual reality in autism: state of the art.
Epidemiology and psychiatric sciences, 20(3), 235-238.

Exclusion criteria 4

Yang, D., Pelphrey, K. A., Sukhodolsky, D. G., Crowley, M.
J., Dayan, E., Dvornek, N. C.., & Ventola, P. (2016). Brain
responses to biological motion predict treatment outcome in
young children with autism. Translational psychiatry, 6(11),
e948.

Exclusion criteria 5
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Appendix B: Mapping the Studies

Table 9

Summary of studies included in this review

Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Cheng,
Huang
and Yang
(2015)

Taiwan Three boys aged
10-13 diagnosed
with ASD

Single
subject,
multiple
baseline

ABC design

3D social
understanding
system delivered
using first person
view head
mounted display.
Each participant
completed 5
intervention
sessions, lasting
30-40 minutes
each, once per
week. Three
baseline and
three
maintenance
sessions were
also undertaken

Social behaviour Scale
(SBS) created by study
team- includes 32
questions (16 multiple
choice and 16 true or
false). Focusses on
behaviours relating to
non verbal
communication (NVC),
social cognition (SC) and
social initiation (SI).
Social Events Card
(SEC)- involves 12
events that could
happen in
classroom/school and
were selected using
parents of the children
and ASD experts.

Social
understanding and
skills improved with
use of the 3D-SU
system.

Didehbani
, Allen,
Kandalaft,

Texas
(USA)

30 CYP aged
between 7-16
years of age with

virtual reality
social cognition
training using

Pre and Post measures
 Affect Recognition

‘In order to correct
for multiple
comparisons a 5%
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Krawczyc
k and
Chapman
(2016)

a diagnosis of
Aspergers/PDD-
NOS (13 had
comorbid ADHD)
26 males 4
females

One group
pretest-
posttest

Second Life
version 2.1.This
software allows
CYP to practice
social skills in
relevant social
circumstances
(e.g. a classroom,
conversations in
the lunch hall,
initiating play in
the playground). A
confederate
adopted roles of
other avatars in
the virtual
environment using
standardised
prompts ;
Clinicians
provided
immediate,
personalised
feedback to the
CYP.
CYP attended 10
sessions in total-
two 1 hour

 NEPSY second
edition- Facial affect
Recognition

 Facial Expressions
of Emotion- Stimuli
and Tests (FEEST)

 Social attribution
 Social attribution

task (also known as
Triangles)

 Attention and
executive function
 NEPSY second

edition- Auditory
Attention and
Response Set

 Analogical
Reasoning Task

false discovery rate
was set at p< .02’.
Affect Recognition
 Significant

increases on
NEPSY- II affect
recognition for
both ASD and
ADHD+ASD
subgroups
(p=.001). No
significant
difference
between the
groups.

 No significant
increase in
performance on
FEEST for either
group (p= .045)

Social Attribution
 No significant

difference in total
Social Attribution
Task score (p=
.033), but there
was on the
intentionality score
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

sessions per
week. The
learning
objectives
became more
complex over the
intervention
period.

(p= .016). No
significant
difference
between the
subgroups.

Attention and
executive function
 Significant

difference in
analogical
reasoning pre and
post intervention
(p= .016).
Difference
between sub
groups non-
significant.

 No significant
difference in
NEPSY-II auditory
attention F, or
response set F
(p= .079 and p=
.11, respectively)
no significant
difference
between
subgroups.
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Ip et
al.(2018)

Hong
Kong

 Initially, 94
primary age
children with
ASD

86 males, 8
females.

For analysis,
only those aged
7-10 years
were included,
leaving 72
participants (64
boys, 8 girls) in
the analysis
sample (36 in
the training and
control group
respectively)

Randomise
d groups
pretest-
posttest
design

Control group: no
treatment.
Treatment group:
6 virtual reality
scenarios
delivered during
28 sessions over
14 weeks.
Intervention order:
 2 sessions

focussing on
emotion control
and relaxation to
introduce them to
the VR
environment and
provide calming
environment for
possible later
emotional
episodes

 4 different
scenarios
repeated 6 times
over 3 weeks.
Scenarios 1-4
focus on getting
ready and

Pre intervention
Parents completed:

1. Childhood Autism
Spectrum Test
(CAST)

Children completed:
1. Raven’s

Progressive
Matrices (RPM)

Pre AND post
intervention
Parents completed:

1. Adaptive
behaviour
assessment
system 2nd edition
(Taiwanese
version, with
adaptations)-
subtests included
were community
use,
communication,
social, self-
direction and
leisure.

Children completed:

Emotion Expression
and Recognition:
Intervention group
Significant increase
in PEP-3 scores of
affective
expressions
(p=.037) and social
reciprocity (p= .000)
after training.
Non- significant
increases in
emotion recognition
on the faces test
and eyes test (p=
.226 and .178,
respectively).
No significant
increases in
adaptive skills on
ABAS-2.
Control Group
No significant
increase in emotion
expression and
regulation, social
interaction, emotion
recognition,
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

leaving for
school, using
school bus
transport, using
the school
library, using the
school tuck shop,
respectively. The
challenges
presented in
each scenario
are gradually
increased.

 2 sessions spent
on a
generalisation
and consolidation
scenario where
previously
practiced social
skills are used in
a new
environment- the
playground
during a PE
lesson. In the
first of the 2
sessions, the

1. Faces test
(adapted with
Chinese models
and common
Chinese words)

2. Eyes test (Baron-
Cohen et al,
2001)

3. Psychoeducation
al Profile 3rd

Edition (Chinese)
-social reciprocity
and affective
expression
subtests only

respectively (p>
.05).
Statistically
significant increase
on communication
and community use
subscales of ABAS-
2 (p= .029 and p=
.039, respectively).
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

child interacts
alone, in the
second they are
helped to reflect
on the first
session with an
adult trainer.

All training
sessions included
briefing (getting
cognitively and
affectively ready)
and debriefing
(clarifying
miscomprehensio
n and
generalising).

Ke and Im
(2013)

Florida
(USA)

 4 grade 4-5
children (2
male, 2 female)

Aged between
9-10 years
Diagnosis of

Asperger’s
syndrome/High
Functioning

Multiple
baseline
between
subjects
design

Second-Life-
based social
interaction virtual
reality program
involving 3 tasks:
1. Recognising

facial
expression and
gestures

Pre and Post
intervention:
1. The Social Skills

Questionnaire (SSQ).
Parents and children
completed the parent
and child forms,
respectively.

Increases in ratings
on the Assessment
of Perception of
emotion from
Posture Cues, and
the SSQ (both
parents and pupils
edition). However,
these increases did
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Autism (AS) (2),
AS and
attention deficit
hyperactivity
disorder
(ADHD) (1), AS
and pervasive
developmental
disorder, not
otherwise
specified (PDD-
NOS) (1)

 3
White/Caucasia
n

 1 African
American

2. Responding
and
maintaining
social
interactions in
the context of
a school
criteria

3. Initiating and
maintaining
social
interaction in
the context of
a birthday
party in a
house

2-3 60 minute
sessions for each
task
2-3 times per
week
Total- 6-9
sessions per CYP
(excluding 1 hour
orientation
session)

2. The Assessment of
Perception from
Facial Expression and
Posture Cues

not reach statistical
significance.
There was a
significant increase
in pre-post scores
on the Assessment
of Perception of
Emotion from Facial
Expression
measure (p=.012).

Lorenzo,
Lledó,

Alicante,
Spain

40 primary
aged pupils,

Randomise
d groups

Immersive virtual
reality system (3D

Teachers provide
evaluations every month

Teachers’ ratings
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Pomares
and Roig
(2016)

aged between
7-12 years old
(29 boys, 11
girls) with an
ASD diagnosis.
All have
difficulties with
social situations
that have
shown no
improvement in
response to
‘traditional
therapeutic
appproaches’.

 20 children (14
males, 6
females) in the
experimental
group. 20
children (15
boys and 5
girls) in the
control group.

pretest-
posttest
design

representation of
everyday
environments) vs
virtual reality
system
(presentation on a
desktop screen).
Social situations
are presented,
including birthday
parties, asking for
help in class,
wanting to play
with others and
waiting in line at
school. Both sets
of participants are
asked to explain
the presented
situations and are
graded from 1-6 in
terms of their
understanding of
displayed
characters
feelings/actions.
In both conditions,
adult facilitators

rating children from 1-6
based on their emotional
identification skills, and
the extent to which they
follow the behavioural
guidance from the
intervention task.
Adult facilitators rate
participants on:

a) Behaviour during
presentation and
social story

b) Emotional
responding during
performance of
social story

c) Compliance with
the behaviour
guidelines

A computer vision
system automatically
registers frequencies of
inappropriate
behaviours.

The control group’s
grades increased to
an average of 4/6 at
the end of the
intervention process
(p= .02).
Intervention group
scores averaged
4.9/6 at the end of
the intervention
phase (p= .00). The
difference between
final grades of the
two groups was
statistically
significant (p= .00).

Adult Evaluator’s
ratings
Behaviour during

presentation of
social stories
 Increase (2.4)

in frequency of
appropriate
behaviours for
intervention
group (p=.00).
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

explain the social
situation, provide
participants with
descriptions of
appropriate
behaviour, show
consequences of
participants
in/appropriate
behaviour and
replays the
situation if
behaviour isn’t
appropriate.
These adult
evaluators grade
the participants on
behaviour,
compliance and
emotional
response.
Number of
inappropriate
behaviours/facial
expressions are
automatically
recorded in the
IVRS.

Control group
showed
increase of 0.2,
which was not
statistically
significant
(p=.47).
Significant
difference
between the two
groups on this
measure
(p=.00).

 Emotional
response when
performing social
stories
 Increases of 4.4

and 2.3 for both
intervention and
control group,
respectively.
Both reaching
statistical
significance
(p=0 and p=
.031).
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

Compliance with
the behaviour
guidelines
 Increase in

compliance of
intervention
group by 9.4
(p=.00) and 6.4
in control group
(p=.000). the
difference in
group
performance
was statistically
significant
(p=.011).

Computer Vision
System
Both groups
frequencies of
inappropriate
behaviours reduced
over the sessions,
however there was
a statistically
significant
difference between
the final scores, with
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

the intervention
group scoring lower
(p=.00)

Stichter,
Laffey,
Galyen
and
Herzog
(2013)

Schools in
three
separate
school
districts in
an
unspecifie
d
Midwester
n US state

11 children aged
11-14 years with
diagnoses of
ASD (all male)

One group
pretest-
posttest

iSocial 3D Virtual
Learning
Environment
Distance
Education
program
delivering the
Social
Competence
Intervention (SCI-
A) curriculum. 5
units covered over
31 lessons
including: ‘facial
expression
recognition,
sharing ideas with
others, turn taking
in conversations,
recognising
feelings and
emotions of self
and others, and
problem solving’.
Students were

Baseline and Post
intervention
 Parent and teacher:

 Social
Responsiveness
Scale (SRS)

 Behaviour Rating
inventory of
Executive Function
(BRIEF)

 Performance
measures:
 The Reading the

Mind in the Eyes
test

 The Faux Pas
stories

 The Strange
Stories

 The Diagnostic
Analysis of Non-
Verbal Accuracy-2
Child Facial
Expressions

Parent and teacher
ratings:
 Parental reported

SRS scores
showed significant
improvement in
overall social
responsiveness
from baseline to
post intervention
(p< .01),
particularly in
social motivation,
communication
and cognition.

 Parent reported
improvements in
executive
functioning at
home (p< .05),
particularly in
metacognitive
elements like
working memory
and planning.
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

also involved in
collaborative
planning or
problem solving
tasks e.g.
designing a
restaurant
together.

 Delis-Kaplan
Executive
Functioning
System (DKEFS)

 Conners
Continuous
Performance Test-
II (CPT-II)

 Teachers reports
of both executive
functioning and
social behaviour
showed
improvements, but
not at the level of
statistical
significance.

Students
Performance:
Results of Faux
Pas Stories,
Strange Stories
Mental States) did
not show
improvement from
baseline to post
intervention
Results from the
Reading the Mind in
the Eyes test
improved generally
but did not reach
statistical
significance.
In measures of
executive
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Study

Name

Location Sample Design Intervention Measures Used Outcomes and

Findings

functioning,
performance
improved on tasks
that required
inhibition of
dominant
responses, not
statistically
significant. Scores
did not improve on
cognitive switching
tasks. Significant
improvements were
shown in cognitive
flexibility/generativit
y tasks (e.g.
DKEFS design
fluency) (p< .01).
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Appendix C: Weight of Evidence Ratings

WOE A

Study design: Small N (Horner et al., 2005)

Both the Cheng, Huang, and Yuang (2015) and Ke and Im (2013) research

studies were coded using the Horner et al. (2005) coding protocol in its

entirety. These papers were assessed against the quality indicators outlined

in table 1 in Horner et al. (2005, p.174). The ratings assigned to each of the

indicators meant each of the 7 sections was given a total score from 1-3.

These total scores were added together, and divided by 7 in order to

calculate the WOE A score for both papers. For a WOE-A score of 3 (high), a

study had to score an average of 2.4-3 across the 7 dimensions. For a WOE-

A score of 2 (medium), a study had to score 1.7-2.39 across the 7

dimensions. For a WOE-A score of 1 (low), a study had to score 1-1.69

across the 7 dimensions.

Table 10

WOE-A Criteria for Small N Studies based on Horner et al. (2005) coding

protocol

Criteria Possible Ratings

A: Description
of participants
and settings

3-All of the following conditions are satisfied:

 participants are described with sufficient detail to
allow others to select individuals with similar
characteristics (e.g., age, gender,
disability, diagnosis)

 the process for selecting participants is described
with replicable precision

 critical features of the physical setting are described
with sufficient precision to allow replication.

2-Two of the above conditions are satisfied



Doctorate in Educational and Child Psychology Gabrielle Selcoe

49

Criteria Possible Ratings

1-One or none of the above conditions are satisfied

B: Dependent
Variable

3-All of the following conditions are satisfied:
 Dependent variables are described with

operational precision
 Each dependent variable is measured with a

procedure that generates a quantifiable index
 Measurement of the dependent variable is valid

and described with replicable precision
 Dependent variables are measured repeatedly

over time
 Data are collected on the reliability or inter-

observer agreement associated with each
dependent variable and IOA levels meet minimal
standards (e.g., IOA = 80%; Kappa= 60%)

2-Three to four of the above conditions are satisfied
1-Zero to two of the above conditions are satisfied

C: Independent
Variable

3-All of the following conditions are satisfied:
 Independent variable is described with replicable

precision
 Independent variable is systematically manipulated

and under the control of the experimenter
 Overt measurement of the fidelity of implementation

for the independent variable is highly desirable.
2. Two of the above conditions are satisfied
1. One of the above conditions is satisfied

D: Baseline 3-All of the following conditions are satisfied:
 The study includes a baseline phase that provides

repeated measurement of a dependent variable
 The study establishes a pattern of responding that

can be used to predict the pattern of future
performance, if introduction or manipulation of the
independent variable did not occur

 Baseline conditions are described with replicable
precision.

2-Two of the above conditions are satisfied.
1. One of the above conditions are satisfied.

E: Experimental
Control/Internal
Validity

3-All of the following conditions are satisfied:
 The design provides at least three demonstrations

of experimental effect at three different points in
time
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Criteria Possible Ratings

 The design controls for common threats to
internal validity (e.g., permits elimination of rival
hypotheses)

 The results document a pattern that demonstrates
experimental control.

2-Two of the above conditions are satisfied
1-None or One of the above conditions are satisfied

F: External
Validity

3-Experimental effects are replicated across 3 or more
participants and also either settings OR materials to
establish external validity.
2-Experimental effects are replicated across 3 or more
Participants
1-Experimental effects are replicated by inclusion of at
least 2 participants.

G: Social
Validity

3-All of the following conditions are satisfied:

 The dependent variable is socially important
 The magnitude of change in the dependent

variable resulting from the intervention is socially
important

 Implementation of the independent variable is
practical and cost effective

 Social validity is enhanced by implementation of
the independent variable over extended time
periods, by typical intervention agents, in typical
physical and social contexts.

2-Two or three of the above conditions are satisfied
1-None or one of the above conditions are satisfied



Doctorate in Educational and Child Psychology Gabrielle Selcoe

51

Table 11

The included Small N design studies, and their respective WOE A scores

Authors Criteria Total
WOE
A

A B C D E F G
Cheng, Huang
and Yang
(2015)

3 2 2 1 2 2 1 1.86

Ke and Im
(2013)

2 2 2 2 2 2 2 2

Study design: Experimental

In order to code the studies included in the review with an experimental design,

the coding protocol published by Gersten, Puchs, Greenwood and Innocenti

(2005) was used. The Weight of Evidence A scores for these studies were

assigned using the recommendations posited by the authors themselves

(Gersten, Puchs, Compton, Greenwood, & Innocenti, 2005).

Table 12
WOE-A Criteria for Experimental Studies using Gersten et al (2005) coding
protocol

WOE-A
score

Criteria Rationale

3 Satisfies ≥ 9 of the ‘essential’ 
criteria AND ≥ 4 of the ‘desirable’ 
criteria

This scoring criteria is
suggested by the
protocol authors
(Gersten et al, 2005)2 Satisfies ≥ 9 of the ‘essential’ 

criteria AND ≥ 2 of the ‘desirable’ 
criteria

1 Satisfies < 9 of the ‘essential’
criteria AND < 4 of the ‘desirable’
criteria
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Table 13

The included experimental design studies, and their WOE-A scores

Study Authors Number of
Essential criteria
satisfied

Number of
desirable criteria
satisfied

Overall WOE-A
Rating

Ip et al. (2018) 6 2 1

Lorenzo, Lledó,
Pomares and
Roig (2016)

6 2 1

Didehbani, Allen,
Kandalaft,
Krawczyk and
Chapman (2016)

5 3 1

Stichter, Laffey,
Galyen and
Herzog (2014)

7 3 1

Weight of Evidence B

For WOE-B, studies were evaluated using study design and outcome

measures. They were given scores from 1-3 on each of these criteria. These

scores were then added together, and divided by 2 to calculate an average

WOE-B score:

WOE-B= study design score + measures score

2

An overall WOE-B score of 1-1.69, 1.7- 2.39 and 2.4- 3.0 constitute low,

medium and high scores, respectively for methodological relevance.

Table 14

Scoring criteria for WOE-B

WOE B Criteria Study Design Rationale
Study Design 3-Randomised Control

Studies
With the exception of
systematic reviews,
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WOE B Criteria Study Design Rationale
2-Quasi experimental
studies, cohort studies

these study designs are
the most conducive to
answering review
questions assessing the
effectiveness of
interventions (Petticrew
& Roberts, 2003)

1-Non experimental
studies, qualitative
research, surveys

Measures 3-The research
measured aspects of
social competence pre
and post intervention
2-The research
measured aspects of
social competence pre
OR post intervention
1-Social competence
measures were not
taken/reported.

The review question
asks whether VR
interventions are
effective in enhancing
the social skills of CYP
with ASD, therefore
measures of social
skills/functioning is an
essential aspect of this
evaluation.

Table 15

WOE-B ratings of the included studies

Study Authors Study Design Measures Overall WOE- B
rating

Lorenzo, Lledó,
Pomares and
Roig (2016)

3 3 3 (high)

Ip et al. (2018) 3 3 3 (high)

Didehbani, Allen,
Kandalaft,
Krawczyk and
Chapman (2016)

2 3 2.5 (high)

Stichter, Laffey,
Galyen and
Herzog (2014)

2 3 2.5 (high)

Cheng, Huang
and Yang (2015)

2 3 2.5 (high)

Ke and Im (2013) 2 3 2.5 (high)
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Weight of Evidence C

To calculate WOE-C, studies were assessed on demographics of participants

(gender ratio, IQ, ASD), breadth of outcome measures and location of

intervention. The criteria for WOE-C is found in table 13. Ratings from each

dimension were totalled for each study, and divided by 5 to calculate an

average WOE-C score:

(gender ratio score + breadth of outcome score + IQ score + location score +

ASD score)

5

An overall WOE-C score of 1-1.69, 1.7- 2.39 and 2.4- 3.0 constitute low,

medium and high scores, respectively for topic relevance.

Table 16

Scoring criteria for WOE-C

Dimension Rating Rationale
Gender ratio of
participants

3-Both males and
females are represented
in the sample at
internationally
recognised ratio (4:1,
DSM-V)
2-Both males and
females are represented
1- Gender specific

sample (only males
OR females)

ASD is not a gender
specific diagnoses, and
therefore research
would be of most
interest where both
genders are
represented.

Breadth of outcome
measures

3-Outcome measures
include intervention
specific measures and 1
or more measures from
external informants (e.g.
parent, teacher or peer
ratings) OR published
measures

It would be of most
interest to investigate
whether the
intervention has an
impact on social
functioning in real life
situations as opposed
to simulations



Doctorate in Educational and Child Psychology Gabrielle Selcoe

55

Dimension Rating Rationale
2-Outcome measures
include
informant/published
measure
1-Only outcome
measures specific to the
software used

presented on the
intervention software.

IQ 3-Children a range of
IQs are represented in
the sample
2-Only children with
above average (>85) OR
below average (<85) IQ
scores are represented
in the sample
1-IQ of participants is
not disclosed

There is heterogeneity
of IQ between
individuals with a
diagnosis of ASD,
therefore research
would be of most
interest whereby it
represented a wide
range.

Location of
intervention

3-The research took
place in a UK school (i.e.
mainstream school,
special school, PRU)
2-The research took
place in a school setting
outside UK
1-The research took
place in a non-school
setting (e.g. university,
clinic) OR location is not
reported

The relevance of the
research to the practice
of Educational
Psychologists in the UK
would be optimised if
the interventions took
place in educational
establishments,
particularly in the UK.

ASD 3-The research included
individuals with both low
and high functioning
autism/Aspergers
syndrome
2-The research included
individuals with low OR
high functioning
autism/Aspergers
syndrome
1-The level of
functioning of
participants was not
disclosed.

ASD is a spectrum
disorder characterised
by great heterogeneity,
therefore to be able to
conclude that VR
interventions are
effective for CYP with
ASD, a representative
sample would be
necessary.
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Table 17

WOE-C ratings of the included studies

Study
Authors

Gender
Ratio

Breadth of
Outcomes

IQ Location of
Intervention

ASD Overall
WOE-C
rating

Lorenzo,
Lledó,
Pomares
and Roig
(2016)

2 3 1 1 1 1.6 (low)

Ip et
al.(2018)

2 2 1 1 1 1.4 (low)

Didehbani,
Allen,
Kandalaft,
Krawczyk
and
Chapman
(2016)

2 2 2 2 2 2
(medium)

Stichter,
Laffey,
Galyen
and
Herzog
(2014)

1 2 3 2 1 1.8
(medium)

Cheng,
Huang and
Yang
(2015)

1 1 3 2 1 1.6 (low)

Ke and Im
(2013)

2 3 1 1 2 1.8
(medium)
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Appendix D: Completed Coding Protocols

Completed Coding Protocols

Date of Coding: January 2018

Study Reference: Ip, H. H., Wong, S. W., Chan, D. F., Byrne, J., Li, C., Yuan,

V. S.N., Lau, K.S.Y., & Wong, J. Y. (2018). Enhance emotional and social

adaptation skills for children with autism spectrum disorder: A virtual reality

enabled approach. Computers & Education, 117, 1-15.

Type of Publication: Journal Article

Research Design: Randomised groups pretest-posttest design

Intervention: Immersive virtual reality System to enhance emotional skills of

CYP with ASD

Coding Protocol used: Gersten, R., Fuchs, L. S., Compton, D., Coyne, M.,

Greenwood, C., & Innocenti, M. S. (2005). Quality indicators for group

experimental and quasi-experimental research in special education.

Exceptional children, 71(2), 149-164.

_____________________________________________________________

Essential Quality Indicators

Describing Participants

Was sufficient information provided to determine/confirm whether the

participants

demonstrated the disability(ies) or difficulties presented?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Were appropriate procedures used to increase the likelihood that relevant
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characteristics of participants in the sample were comparable across

conditions?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Was sufficient information given characterizing the interventionists or

teachers provided? Did it indicate whether they were comparable across

conditions?

☐ Yes ☐ No ☐ N/A ☒ Unknown/Unable to Code

Implementation of the Intervention and Description of Comparison

Condition

Was the intervention clearly described and specified?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Was the fidelity of implementation described and assessed?

☐ Yes ☐ No ☐ N/A ☒ Unknown/Unable to Code

Was the nature of services provided in comparison conditions described?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Outcome Measures

Were multiple measures used to provide an appropriate balance between

measures closely aligned with the intervention and measures of generalised

performance?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured at the

appropriate times?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code
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Data Analysis

Were the data analysis techniques appropriately linked to key research

questions and hypotheses? Were they appropriately linked to the unit of

analysis in the study?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Did the research report include not only inferential statistics but also effect

size calculations?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Desirable Quality Indicators

Was data available on attrition rates among intervention samples? Was

severe overall attrition documented? If so, is attrition comparable across

samples? Is overall attrition less than 30%?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Did the study provide not only internal consistency reliability but also test-

retest reliability and interrater reliability (when appropriate) for outcome

measures? Were data collectors and/or scorers blind to study conditions and

equally (un)familiar to examinees across study conditions?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured beyond an

immediate posttest?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Was evidence of the criterion-related validity and construct validity of the

measures provided?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code
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Did the research team assess not only surface features of fidelity

implementation (e.g. number of minutes allocated to the intervention or

teacher/interventionistfollowing procedures specified), but also examine

quality of implementation?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Was any documentation of the nature of instruction or series provided in

comparison conditions?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Did the research report include actual audio or videotape excerpts that

capture the nature of the intervention?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Were results presented in a clear, coherent fashion?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Total: 6 essential, 2 desirable= 8

WOE A: ☐ 3 ☐ 2 ☒ 1
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Date of Coding: January 2018

Study Reference: Stichter, J. P., Laffey, J., Galyen, K., & Herzog, M. (2014).

iSocial: Delivering the social competence intervention for adolescents (SCI-

A) in a 3D virtual learning environment for youth with high functioning autism.

Journal of autism and developmental disorders, 44(2), 417-430.

Type of Publication: Journal Article

Research Design: One group pre-test post-test

Intervention: Distance education program delivering iSocial virtual learning

environment

Coding Protocol used: Gersten, R., Fuchs, L. S., Compton, D., Coyne, M.,

Greenwood, C., & Innocenti, M. S. (2005). Quality indicators for group

experimental and quasi-experimental research in special education.

Exceptional children, 71(2), 149-164.

_____________________________________________________________

_________

Essential Quality Indicators

Describing Participants

Was sufficient information provided to determine/confirm whether the

participants demonstrated the disability(ies) or difficulties presented?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Were appropriate procedures used to increase the likelihood that relevant
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characteristics of participants in the sample were comparable across

conditions?

☐ Yes ☐ No ☒ N/A ☐ Unknown/Unable to Code

Was sufficient information given characterizing the interventionists or

teachers provided? Did it indicate whether they were comparable across

conditions?

☐ Yes ☐ No ☐ N/A ☒ Unknown/Unable to Code

Implementation of the Intervention and Description of Comparison

Condition

Was the intervention clearly described and specified?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Was the fidelity of implementation described and assessed?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Was the nature of services provided in comparison conditions described?

☐ Yes ☐ No ☒ N/A ☐ Unknown/Unable to Code

Outcome Measures

Were multiple measures used to provide an appropriate balance between

measures closely aligned with the intervention and measures of generalised

performance?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured at the

appropriate times?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code
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Data Analysis

Were the data analysis techniques appropriately linked to key research

questions and hypotheses? Were they appropriately linked to the unit of

analysis in the study?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Did the research report include not only inferential statistics but also effect

size calculations?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Desirable Quality Indicators

Was data available on attrition rates among intervention samples? Was

severe overall attrition documented? If so, is attrition comparable across

samples? Is overall attrition less than 30%?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Did the study provide not only internal consistency reliability but also test-

retest reliability and interrater reliability (when appropriate) for outcome

measures? Were data collectors and/or scorers blind to study conditions and

equally (un)familiar to examinees across study conditions?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured beyond an

immediate posttest?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Was evidence of the criterion-related validity and construct validity of the

measures provided?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code
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Did the research team assess not only surface features of fidelity

implementation (e.g. number of minutes allocated to the intervention or

teacher/interventionist following procedures specified), but also examine

quality of implementation?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Was any documentation of the nature of instruction or series provided in

comparison conditions?

☐ Yes ☐ No ☒ N/A ☐ Unknown/Unable to Code

Did the research report include actual audio or videotape excerpts that

capture the nature of the intervention?

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Were results presented in a clear, coherent fashion?

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Total: 7 essential, 3 desirable= 10

WOE A: ☐ 3 ☐ 2 ☒ 1
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Date of Coding: January 2018

Study reference: Cheng, Y., Huang, C. L., & Yang, C. S. (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.

Research Design: Single subject ABC design (N=3)

Intervention: 3D Immersive Virtual Environment System

Coding protocol used: Horner, R. H., Carr, E. G., Halle, J., McGee, G.,

Odom, S., & Wolery, M. (2005). The use of single-subject research to identify

evidence-based practice in special education. Exceptional children, 71(2),

165-179.

Quality Indicators within single subject research:

Description of Participants and Settings:

Participants are described with sufficient detail to allow others to select

individuals with similar characteristics; (e.g., age, gender, disability,

diagnosis).

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

The process for selecting participants is described with operational precision.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Critical features of the physical setting are described with sufficient precision

to allow replication.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code
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Total weight of Evidence for section: ☒ 3 ☐ 2 ☐ 1

Dependent Variable:

Dependent variables are described with operational precision.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Each dependent variable is measured with a procedure that generates a

quantifiable index.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Measurement of the dependent variable is valid and described with replicable

precision.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Dependent variables are measured repeatedly over time.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Data are collected on the reliability or inter-observer agreement associated

with each dependent variable, and IOA levels meet minimal standards.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Total Weight of Evidence for section: ☐ 3 ☒ 2 ☐1

Independent Variable

Independent variable is described with replicable precision.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Independent variable is systematically manipulated and under the control of

the experimenter.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code
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Overt measurement of the fidelity of implementation for the independent

variable is highly desirable.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Total Weight of Evidence for section: ☐ 3 ☒ 2 ☐1

Baseline

The majority of single-subject research studies will include a baseline phase

that provides repealed measurement of a dependent variable..

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

..and establishes a pattern of responding that can be used to predict the

pattern of future performance, if introduction or manipulation of the

independent variable did not occur.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Baseline conditions are described with replicable precision.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Total weight of Evidence for section: ☐ 3 ☐ 2 ☒1

Experimental Control/Internal Validity

The design provides at least three demonstrations of experimental effect at

three different points in time.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

The design controls for common threats to internal validity (e.g., permits

elimination of rival hypotheses.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

The results document a pattern that demonstrates experimental control

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code
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Total weight of Evidence for section: ☐ 3 ☒ 2 ☐1

External Validity:

Experimental effects are replicated across participants, settings, or materials

to establish external validity.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

Total Weight of Evidence for section: ☐ 3 ☒ 2 ☐1

Social Validity

The dependent variable is socially important.

☒ Yes ☐ No ☐ N/A ☐ Unknown/Unable to Code

The magnitude of change in the dependent variable resulting from the

intervention is socially important.

☐ Yes ☒ No ☐ N/A ☐ Unknown/Unable to Code

Implementation of the independent variable is practical and cost effective.

☐ Yes ☐ No ☐ N/A ☒ Unknown/Unable to Code

Social validity is enhanced by implementation of the independent variable

over extended time periods, by typical intervention agents, in typical physical

and social contexts.

☐ Yes ☐ No ☐ N/A ☒ Unknown/Unable to Code

Total Weight of Evidence for section: ☐ 3 ☐2 ☒ 1
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