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Abstract

This is the protocol for a Campbell review. The primary objective for this review is

summarising the effectiveness of video‐based interventions (VBI) in promoting

prosocial behaviours in a population of young people with autism spectrum dis-

orders (ASD). The research questions employed to fulfil this objective include: (1) Do

VBI improve prosocial behaviours in children with ASD? (2) Which social skills and

interactive behaviours are most successful? (3) Do VBI generally have successful

rates of skill generalisation and response maintenance? (4) Do demographic

characteristics (age, gender) of participants influence the effectiveness of VBI's?

1 | BACKGROUND

1.1 | Autism spectrum disorders (ASD)

ASD is a lifelong neurodevelopmental condition found among all ra-

ces and socioeconomic groups (Wolff, 2004). ASD effects more than

1 in 100 people in the United Kingdom with diagnosis commonly

taking place after the age of 3. The prevalence of ASD diagnoses is

also rising, which is thought to be a result of a combination of better

public awareness and improved assessment methods (Fombonne,

2005). It affects males more frequently than females with a ratio of

5:1 (Russell et al., 2014); due to the prevalence differences between

males and females, there is currently a wealth of research primarily

concerned with its biological origins (see Abrahams & Geschwind,

2008 for a review).

The International Classification of diseases, eleventh edition

(ICD‐11, 2018) characterises ASD by repetitive and restrictive in-

terests and behaviours, where deficits in social interaction and

communication are exhibited. Due to these impairments in social

interaction and communication, individuals with ASD face difficulty in

expressing their wants and needs which may subsequently result in

problem behaviours such as aggression and self‐injury as an alter-

native communication strategy (Chiang, 2008; Murphy et al., 2009).

There are a variety of diagnostic and screening tools for Autism

including; The Childhood Autism Rating Scale (Schopler et al., 1980);

the Pervasive Developmental Disorder Screening Test (Siegel

et al., 1986); the checklist for Autism in Toddlers (Baron‐Cohen
et al., 1992); the Children's Social Behaviour Questionnaire

(Berument et al., 1999); the Autism Diagnostic Interview‐ Revised

(ADI‐R) and the Social Responsiveness Scale (Constantino, Davis,

et al., 2003). Despite their wide‐use, efforts are still being made to

improve the diagnostic process for individuals displaying ASD

symptoms. The ADI‐R, which is the current standard of assessment

for ASD, takes over 2 h to complete which poses a threat to feasi-

bility for use in clinical settings which are already oversubscribed

with extensive waiting times for families and individuals seeking di-

agnosis. The Autism Screening Questionnaire has demonstrated po-

tential in the diagnostic process, however, each of its 40 items assess

either the presence or absence of a given symptom rather than using

a quantitative scale to rate symptom severity therefore it has ex-

hibited floor effects in previous research (Rutter et al., 1999). The

most recent assessment tool, the Social Responsiveness Scale, adopts

a quantitative approach to measuring an individual's ability to engage

in appropriate social interactions using a 65‐item questionnaire. The

assessment takes 15‐20minutes to complete and relies on ratings

from direct observations in natural settings, rather than reports from
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parents and caregivers. In a study by Constantino, Davis, et al. (2003)

the SRS compared favourably with ADI‐R with the SRS offering ad-

ditional advantages of increased feasibility in clinical and educational

settings and large‐scale studies. In addition, the SRS offers the ability

to quantify subtle differences in severity levels of ASD (Constantino

et al., 2004).

1.1.1 | Severity levels of ASD

Table 1 indicates the DSM‐5's characterisation of 3 distinct levels of

ASD severity based on social communication impairments, the in-

tensity of restricted, repetitive patterns of behaviour and the level of

support which the individual will require.

Source: Adapted from DSM 5; American Psychiatric Association

(APA) (2013).

1.2 | Social skills

Social deficits relating to ASD have long been accepted as the most

difficult, debilitating and pervasive aspects of the disorder

(Kanner, 1943). Deficits in social behaviour cause an array of pro-

blems in interpersonal interactions. These problems, when left to

persist, affect the individual's quality of life across academic, personal

relationships, community placing and vocational contexts (Gresham,

1986). Impairments in social skills may cause problems across the

following areas;

1.2.1 | Interactive social engagement

Difficulty with instigating friendship is said to derive from the in-

ability to share common experiences with peers and the difficulties a

person with ASD has in expressing empathy or showing any aware-

ness of another person's thoughts or feelings (Weiss & Harris, 2001);

these complications with friendship experience can also become

apparent in a further three ways. First, the person with ASD may try

to interact but do so in an odd and socially unacceptable way

(Dahlgren & Christopher, 1989). Second, the individual might choose

to be isolated due to their own personal preference (Mundy

et al., 1994). Finally, the TD peer may avoid the individual with ASD

due to prolonged conversations about a fixed and repetitive subject

that may only interest the person with ASD (Gutstein & Whitney,

2002). In addition, many individuals with ASD show minimal or no

interest in social interactions (Reichow et al., 2012).

1.2.2 | Social understanding

Individuals with ASD often display an inability to behave in a way

that displays a natural affective interchange from the presented so-

cial cue and difficulties in matching social behaviour to that of the T
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response of a TD peer can lead to a disjointed and awkward social

exchange. Individuals with ASD can often misunderstand humour,

either by laughing inappropriately or ignoring attempts at humour

from TD peers which can subsequently result in them becoming the

object of insult or mockery (Samson & Hegenloh, 2010).

1.2.3 | Safety skills

The lack of social skills may also impair the acquirement of the safety

skills among the ASD individuals. These skills include an avoidance or

prevention of potentially dangerous situations occurring to maintain

the safety of a person. Thus, special interventions need to be de-

veloped to bridge the difficulties faced by those individuals. Examples

of the safety skills include pedestrian skills (Steinborn &

Knapp, 1982), first aid (Gast et al., 1992), emergency use of a phone

(Koegel, 1988), fire safety (Self et al., 2007) and their response to the

lures of strangers (Akmanoglu & Tekin‐Iftar, 2011).

1.2.4 | Imaginative play

Children with ASD are described as having problems with imagina-

tive play such as role playing characters from story books or creating

their own fictional scenarios. Engaging in such play has an important

function in the healthy development of a child (Nijhof et al., 2018).

Children with autism will rarely take part in dramatic or spontaneous

play but instead prefer a very focused and repetitive type of play

such as methodically lining up their toys to match in size, shapes or

colours (Stahmer, 1999).

1.2.5 | Academic performance

Upon entering into the school system, two social adjustments must

be made in order to transition successfully; children with ASD have

demonstrated problems in these two main areas of academic in-

volvement. The first requires compliance to behavioural demands as

set out by the teacher (Machalicek et al., 2007). The second requires

complex social dynamics as witnessed during free play and often

controlled by peers in the playground (Walker et al., 1998). The first

of these demands is essential in creating an environment in which

learning can take place, while the second is imperative in preventing

disassociation from the school system (Bellini, 2006; Bellini &

Akullian, 2007; Kozlowski et al., 2012; Tantam, 2000).

1.2.6 | Community and vocational skills

It is extremely important for individuals with ASD to develop func-

tional skills which can be used for community and vocational in-

volvement to promote independent living. Research has been

implemented in various areas of community and vocational skills such

as shopping and purchasing (Haring et al., 1987), washing machine

use (Bereznak et al., 2012) and cooking (Matson et al., 2009).

Jennes‐Coussens et al. (2006), highlight that acquiring competent

skills in this context can improve the quality of life for individuals

with ASD.

1.2.7 | Emotional regulation

An often‐overlooked problem in social difficulties is the way in which

individuals with ASD relate to their own emotional difficulties on an

introspective level, that is their way of coping with problems such as

anxiety, stress and anger management. Often, the outward behaviour

of the individual with ASD does not make any “sense” to the TD peer,

that is, there does not seem to be a clear purpose. A TD peer may not

fully understand why the individual is humming or flapping their arms

continuously and often this misunderstanding will lead to complete

avoidance of each other.

1.3 | Video‐based interventions (VBI)

1.3.1 | Description and theoretical framework

VBI is an instructional method whereby an individual will watch a

video of a model performing a skill in its entirety and then attempts

to complete the skill in the same way (LeBlanc et al., 2003). VBI is

particularly appealing to teachers, as in vivo modelling of a new skill

can be costly, requires more time for training and implementation

and can lack a systematic approach to instruction, subsequently

rendering it less effective (Graetz et al., 2006). VBI has been used

extensively as an approach for teaching targeted behaviours to in-

dividuals with ASD. Benefits include the cost effectiveness, enables

teaching to become standardised (e.g., by removing inconsistencies of

different teaching methods from teacher to teacher), and the little

time required to implement the programme (Sigafoos et al., 2007).

VBI can trace its theoretical underpinnings directly to the science of

ABA. ABA has consistently produced positive, valid and replicable results

and has been a prominent framework in effective academic instruction

for many students, not just limited to those with special educational

needs. The principles and methods which underpin and define ABA have

proved indispensable within the education setting whether through

classroom motivation, instructional approaches, assessment and beha-

vioural support and management (Dunlap et al., 2001). From this scien-

tific basis, many subsets of interventions have been developed, including

VBI, and when used in conjunction with the true principles of ABA, have

proven to be highly effective. The principles and methods which underpin

and define ABA include:

• Commitment to using reinforcement to encourage positive

behaviours.

• Teaching methods which encourage higher levels of correct

response.

KEENAN ET AL. | 3 of 16
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• The use of extinction for problem behaviours.

• Focus on ensuring that newly taught behaviours be maintained and

generalised to other.

ABA strongly emphasises the need for teaching based on the in-

dividual requirements of the subject. Interventions based on the

principles of ABA are usually measured by direct observation from a

trained behaviour analyst, this allows the analyst to apply re-

inforcement as soon as the desired behaviours occur. This type of

direct observation from a trained professional also facilitates im-

mediate intervention when an undesirable behaviour occurs, through

environmental modification such as adaption of the reinforcement

contingency or the withdrawal of an antecedent which is causing the

undesired response. This continuing feedback leads to a productive

environment where the individual is supported throughout the

learning process, which develops greater likelihood of the behaviours

being maintained and generalised. Both Banduras learning theory

(Bandura, 1969) and ABA are the critical and core components of VBI

which are defined and conceptually include (1) video feedback (VF);

(2) video modelling (VM); (3) video self‐modelling (VSM); (4) point‐of‐
view modelling (POV); (5) video prompting (VP); and (6) computer‐
based video instruction (CBI) (Rayner et al., 2009) (Table 2).

1.4 | How the intervention might work

VBI are an effective way of teaching a variety of skills through repeated

exposure to a video which displays an adult, peer or the individual

themselves performing the skill with a high degree of accuracy (Bellini &

Akullian, 2007; Nikopoulos & Keenan, 2004). In effect, the video is used

as a prompt which can then be faded over time as acquisition increases.

Research has shown that VBI can be particularly useful for individuals

with ASD because videos can be broken into clips which in turn breaks

complex skills into smaller component skills which reduce the engage-

ment time necessary with the video (Buggey, 2007).

In addition, VBI provides support to children with ASD who ex-

perience deficits in complex imitation skills which are necessary for

observational learning to occur (Bandura, 1969). Although some ru-

dimentary skills of imitation are a prerequisite for VBI (observing and

attending to the model), imitation also requires a sophisticated un-

derstanding of who is an appropriate subject to mimic and which

behaviours should be imitated (Kleeberger & Mirenda, 2010). VBI

facilitates the participant with an appropriate model and desired set

of behaviours, eliminating any distracting stimuli.

Moreover, VBI promotes increased skill generalisation and

maintenance which is synonymous with the principles of effective

instruction in ABA (Haring et al., 1987). In PVM the camera is di-

rected at a specific setting of interest or a pair of hands performing a

task therefore the individual is learning the skill from their own

perspective and are less likely to attribute that skill to a person of a

specific age, gender or race. This removes the risk that this target

behaviour will come under the stimulus control of only the model,

rather than the individual performing the skill independently.

Perhaps one of the most potent reasons why VBI may work is

that it combines instruction with an already preferred activity for

many individuals. Research suggests that using technology and

watching videos is highly reinforcing for many children with ASD

(Charlop‐Christy & Daneshvar, 2003). Instruction combined with

reinforcement may increase a child's motivation to learn and perform

a new skill (Hendricks et al., 2009).

1.5 | Why it is important to do this review

Using the pearl harvesting method for searching developed by San-

dieson (2006), the first author completed a scoping search in August

2020 (using adaptations of terms presented in Appendix A) in both

ERIC (EBSCOhost) and PsycInfo (OVID). It was identified from this,

that there are various relevant papers in this area, especially from

2013 when the use of handheld tablets rapidly increased among

children. While there now exists a number of reviews and analyses, a

thorough systematic search and meta‐analysis of the effectiveness of

these VBI programmes is warranted as these existing reviews:

1.5.1 | Have not developed an advanced search
strategy

In the meta‐analysis from Wang et al. (2011) they search five data-

bases with the terms: (1) autism or autistic, (2) social or psychosocial,

and (3) therapy or training or intervention or treatment. They limit

their search to papers published from 1995–2008 to ensure con-

sistency in the diagnosis of autism. This search returned 13 relevant

papers, this is much less than the review team has located in our

initial searches. The first published evidence of the use of a VBI as a

treatment for a child with autism was reported by Steinborn and

Knapp (1982). The study reported that it was possible to teach pe-

destrian safety skills to a child with ASD. The study used video re-

cordings, video feedback and manipulating correct actions with a doll,

to teach a 10‐year‐old child the conditions in which it was safe to

cross the road. As this highlights that VBI was being employed as an

intervention for autism from as early as 1982, then the authors may

have missed many relevant papers which possibly could under or

over value the results in a meta‐analysis.

1.5.2 | They focus on one type of VBI

A meta‐analysis exists which looks at the efficacy of POV modelling

across 17 studies (Mason et al., 2013). While another meta‐analysis
from the same author analyses results from VSM in their review of

23 research papers (Mason et al., 2016). These two types of VBI are

also summarised in a paper from Bellini and Akullian (2007) where

they present positive results from 23 research papers. This current

review would set out to be inclusive of the core VBI types listed in

the table above and so our sample will be much larger, which will

4 of 16 | KEENAN ET AL.
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present a much more inclusive and representative sample of children

with ASD. Furthermore, by focusing on the multiple types of VBI

which now exist, the authors will be able to draw conclusions re-

garding their relative effectiveness within the included sample.

1.5.3 | They have not been ASD specific

In a doctoral thesis from Mason (Mason, 2012), meta‐analytical
techniques were utilised to test the efficacy of VBI on individuals

with various disabilities including Attention deficit hyperactivity

disorder, intellectual disabilities and developmental delays. As we are

interested in the outcomes specifically for children with ASD we

would choose to remain focused on this diagnosis so that we could

provide information directly to the practitioners and policymakers

interested in this area of disability. Severity of ASD will be cate-

gorised using the three levels of support from the DSM 5 and our

search terms will include comorbid conditions so that any relevant

sources will not be overlooked. This information will be in-

dependently extracted by the authors. Mason (Mason, 2012) also

excluded any paper which was not been published in a peer review

journal. This is a major limitation in a systematic search as grey lit-

erature should be uncovered and included to counteract publica-

tion bias.

1.5.4 | Effective intervention for social skills
impairments are still unknown

As the prevalence of ASD diagnoses is increasing, it is crucial to

understand the most effective strategies for promoting social skills

and reducing the negative impact of the deficits associated with the

ASD. Troublingly, a clinical systematic review carried out on over 100

of these utilised interventions suggested that an overwhelming

number of approaches have little or no effect on the progression of

the child, and many lack a solid, sound research foundation alto-

gether (Ospina et al., 2008). There exists little agreement on one

focused and optimal method of intervention and no single interven-

tion has ever been shown to have consistent effectiveness with all

individuals (K. Higgins & Boone, 1996). It has also been demonstrated

that early interventions are more conducive to positive outcomes

(Dawson & Osterling, 1997), making the findings of this review highly

time‐sensitive. Thus, while research suggests some indicators of a

potentially successful intervention, a more thorough examination of

these factors is warranted.

1.5.5 | Scientific rigour behind VBI interventions
should be fully explored

Interventions must be based on scientifically rigorous principles in

order to measure their effectiveness and replicate those which are

successful. For these reasons, a synthesis should be conducted on

those treatments that currently exist, which show positive outcomes

and that have been established as a result of a sound scientific re-

search foundation (Simpson, 2001). While VBI has proven effective

within the educational setting for typical students, it is currently

positioned within the literature to hold significance and relevance as

an intervention technique for ASD.

To summarise, the majority of the literature which has synthe-

sised the empirical data in this field has been extremely useful as it

describes major limitations in the body of knowledge, including little

or no comparison between the differing VBI procedures, components

and an overall lack of empirical data with sufficient sample size.

However there still maintains confusion within the literature on a

number of factors; First, who is the most effective model? McCoy and

Hermansen (2007) reviewed the types and effects of different

models and concluded; “The verdict on who is the most appropriate

and meaningful model for which type of behaviour is still out…Based

on the literature in this review, at this time, the models with the most

significant impact seem to be self and peers” (p. 206); Second, there is

little evidence to suggest exactly who would or would not benefit

from VBI; finally, there is no available research which provides a

measurement of predictions based on individual characteristics and

how this may moderate success with a VBI programme. Indeed, some

believe that individual characteristics such as visual processing and

language skills may influence the effectiveness of such interventions

(Delano, 2007). This review will seek to address these issues.

This systematic review carries particular importance and re-

sponsibility as it will be completed without bias and with a sole focus

to attain answers from that research that is already available. There

will be efforts made to find relationships and correlations between all

available studies. This work will act as a guide by synthesising and

analysing all the available data to present findings on the VBI which is

most effective, in which circumstance and for whom. This will allow

practitioners and policy makers understand the amendable compo-

nents to take away or add to match individual differences and thus

working towards a way of benefitting every individual across the

spectrum.

This systematic review will provide a thorough, objective, and

authoritative summary of the evidence in relation to the effective-

ness of VBI. In almost four decades since the first published evidence

of VBI for autism was reported (Steinborn & Knapp, 1982) a plethora

of literature on the effects of VBI has amassed. However, little is

known on which VBI is most effective, for whom, and why. Through

exploratory moderator analysis, it is possible to synthesise data

across this diverse set of interventions to ascertain the usefulness of

each VBI and inform policy and practice.

2 | OBJECTIVES

The primary objective for this review is summarising the effective-

ness of VBI in promoting prosocial behaviours in a population of

young people with ASD. The research questions employed to fulfil

this objective include:
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1. Do VBI improve prosocial behaviours in children with ASD?

2. Which social skills and interactive behaviours are most successful?

3. Do VBI generally have successful rates of skill generalisation and

response maintenance?

And finally;

4. Do demographic characteristics (age, gender) of participants in-

fluence the effectiveness of VBI's?

To answer these questions most effectively, a thorough systematic

review and meta‐analysis is required. The findings of the proposed

study will be beneficial in clarifying the effectiveness of VBI and will

provide future directions to researchers interested to know the cir-

cumstance/s in which they work best.

3 | METHODS

3.1 | Criteria for considering studies for this review

3.1.1 | Types of studies

Within the meta‐analysis, only studies which use a control group

design will be eligible for inclusion. These groups (intervention and

control) can be assigned randomly or nonrandomly. If nonrandom,

only a rigorous matched‐comparison group design will be accepted

for inclusion in the analysis. A matched group design consists of a

treatment and control group that share similar baseline character-

istics. This design allows greater confidence that observed group

differences are due to the intervention rather than baseline differ-

ences. In a matched‐comparison design, the interventionists ensure

equivalence between the two groups by collecting data on potential

confounding variables at pretest. As randomised control trials are

accepted as more rigorous than nonrandomised studies, the potential

impact of nonrandom study design on effect sizes will be explored as

part of the subgroup analyses and any significant influences will be

controlled through meta‐regression. Control groups can include

various types, such as; placebo, no treatment, waitlist, or usual

treatment (standard care). Any study which includes one group

pretest/posttest or in which a treatment group is compared to an-

other treatment group without a control arm will not be eligible for

inclusion. Results must be reported in a manner that permitted a

reliable calculation of effect sizes. Finally, A person cannot serve as

their own control, but instead must be compared against a group of

untreated participants. A paper by Van Laarhove, Winiarski, Blood

and Chan (Van Laarhoven et al., 2012) aimed to use video modelling

to teach vocational skills to teenagers with ASD. Participants were

assigned to receive two conditions each, one task involved receiving

the VBI and the other receiving another form of instruction. Authors

then collected data after each condition and list results as inter-

vention and control, this paper will be excluded as the results com-

pare the same ASD individual across two conditions.

Within the systematic review, we will provide descriptive tables

on all other studies which match our predetermined inclusion cri-

teria, the systematic review will provide data from studies carried out

using single subject research designs, including; Multiple Baseline

designs, combined designs, A‐B‐A‐B designs and alternating treat-

ment designs, a full list of designs is available in Table 3.

3.1.2 | Types of participants

Participants must be aged between 3 and 18 years old with a pro-

fessional diagnosis of ASD.

As this review and analysis will encompass all published studies

worldwide, an inclusion strategy of age 3–18 will support coverage

TABLE 3 PICOS criteria for considering studies for this review

PICOS Inclusion criteria

Population Aged ≤3 and ≥18 years

Professional diagnosis of ASD

Intervention Video modelling (VM)

Video self‐modelling (VSM)

Point‐of‐view modelling (POV)

Video prompting (VP)

Video feedback (VF)

Computer‐based video instruction (CBI)

Comparison Placebo

No treatment

Waitlist

Usual treatment (standard care)

Attention/sham treatment

Outcomes The interactive social engagement with peers

Social understanding

Safety skills

Imaginative play

Academic performance

Community skills

Vocational skills

Emotional regulation

Study Designs For meta‐analysis:

Randomised control trials

Quasi‐randomised control trials

For narrative systematic review:

Pretest–posttest designs

Posttest only (nonequivalent groups)

Single subject research designs (SSRD)
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for those studies which are carried out in an educational institution

and will be inclusive of the first stage of schooling i.e. preschool

stages in the United Kingdom, until the final years of education and

transition into vocational skills. Countries such as Israel, America and

Belgium have a higher school leaving age of 18 compared with the

United Kingdom, Australia, and Italy who have a school leaving age

of 16.

Although our review is not limited to those interventions carried

out in an educational institution, we choose the school‐age popula-

tion to encapsulate this population of young people.

If a study includes young people less than 3 or older than 18 then

there will be an attempt to extract only the results associated with

those in the eligible age range. If the results cannot be isolated due to

either the author pooling the results or not being explicit with the

age group, then authors will be contacted and this information will be

requested.

Only participants who have a professional diagnosis of ASD as

defined by the DSM‐5 will be included. We will also include partici-

pants with comorbid diagnosis with ASD in our initial searches to

reduce the risk of overlooking any relevant sources. Information on

whether the participant group was ASD‐only or ASD with co-

morbidities will be recorded to compare whether the effects of VBI

are similar across comorbid and non‐comorbid populations.

When a study compares a group of people with ASD with a group

of TD peers we use only the data from those participants who have a

diagnosis of ASD. In a study by Rosen et al. (2017) a video modelling

intervention to improve vocational skills was implemented in a group

of ASD adolescents (n = 20) and a group of TD adolescents (n = 20).

Although the authors describe the group of TD adolescents as a

control group, the current researchers would not include this study in

the meta‐analysis as the comparison is vulnerable to a range of un-

controlled factors which can introduce extraneous variability which

may influence outcomes and validity of findings related to ASD.

3.1.3 | Types of interventions

Interventions which will be included in this review are the VBI types

listed above, delivered to individuals with a professional diagnosis of

ASD and aged 3–18 with an explicit objective of promoting prosocial

behaviour/s.

Any studies which use video technology to collect and observe

data will not be included, such as a randomised controlled trial (RCT)

of a joint attention intervention in children with autism where a video

was used to record teacher–child–mother interactions for outcome

data. As it had no other part to play in the intervention, it would be

excluded (Kaale et al., 2012).

Similarly, in a Quazi random control trial by Trimmer et al. (2017)

25 individuals with autism were compare with 25 matched controls

on their emotional responses to a distressing video scene. As the

video is not being used to teach a new social skill, but instead is being

used as a tool to elicit a response, this study would also be excluded.

3.1.4 | Types of outcome measures

The primary outcome which encompasses the focus of this review

will be any improvement in prosocial behaviours of children with

ASD. These will include:

• The interactive social engagement with peers

• Social understanding

• Safety skills

• Imaginative play

• Academic performance

• Community skills

• Vocational skills

• Emotional regulation

Duration of follow‐up
It is anticipated that the included interventions will report effects at

multiple follow‐up periods after implementation of the intervention.

In instances where this is the case, data relating to multiple points of

follow‐up will be extracted in their entirety. This will allow us to

conduct analysis on effect sizes related to similar time points and

when outcomes are similar across various timepoints then an average

effect size will be calculated to estimate effectiveness.

Types of settings

Settings will not be restricted in any form and will include

community‐based settings, vocational settings, educational institu-

tions, after school facilities, summer schemes, treatment centres,

clinical settings and the individual's home.

3.2 | Search methods for identification of studies

The number of relevant articles which meet the predetermined in-

clusion criteria is finite and so keywords will be selected to ensure a

literature search as inclusive as required, to capture the population

of interest entirely, but specific enough to make the study feasible. It

is expected that literature will be widely scattered due to the many

differences within terminology. It is also acknowledged that there is a

lack of similarity used within bibliographic databases for indexing

keywords (Dixon‐Woods et al., 2006).

One search strategy which can tackle these issues and has been

proven effective in locating the most relevant and inclusive keywords

uses the “pearl harvesting” method (Sandieson, 2006; Sandieson

et al., 2010). This method follows exact guidelines in order to find all

relevant keywords that will locate relevant articles and has been

used successfully in a systematic review (Waddington et al., 2014).

The first author has received extensive training in the method di-

rectly from the developer and the process is outlined in a previous

protocol (Keenan et al., 2016).

The full procedure for the generation of the search filters, and

the final filters themselves, will be described in detail in the final
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review so that it can be fully and precisely replicated. A brief outline

of various terms developed so far are attached in Appendix A.

3.2.1 | Electronic searches

All searches on electronic databases, websites, journals, conference and

government proceedings will be carried out upon protocol approval.

Databases searches will include:

• Web of Science

• PubMed

• Education Resources Information Centre (ERIC)

• PsycINFO®

• Social Science Citation Index

• International Bibliography of the Social Sciences (IBSS)

• SCOPUS

• Social Science Research Network (SSRN)

• British Education Index (BEI)

• The Cochrane Central Register of Controlled Trials (CENTRAL)

• National foundation of educational research (NFER)

• Journal of Applied behaviour analysis (JABA)

• FRANCIS

• Australian Education Index

• Canadian Research Index

Initial scoping exercises have indicated that this selection is inclusive

of the most relevant research within this area.

3.2.2 | Searching other resources

Every effort will be expended to retrieve all empirical studies that

met the predetermined and explicit inclusion and exclusion criteria.

This includes studies that appear in non‐published as well as pub-

lished literature. Searches for unpublished studies will be carried

out in:

• Google (web)

• ProQuest Dissertation and Theses (global)

• Dissertation Abstracts International

• PsycARTICLES

• PsycEXTRA

• PsycNET

• OpenGrey

• Directory of Open Access Repositories (OpenDOAR)

The grey literature search will be supplemented by searching for

relevant literature in key journals, conferences, government re-

positories, reference lists of included studies and relevant reviews,

and by contacting key researchers in the field.

When the search is complete the key journals in which the stu-

dies have been published, will be identified. The table of contents of

these key journals will be hand searched to locate relevant research.

Other narrative reviews related to the topic of interest will be

searched for studies missed as will the reference lists of the included

studies. Key authors in the area will be contacted via email and asked

of any unpublished or ongoing research in the area. Government

reports will be searched via the online portal such as GOV.uk for

United Kingdom and the gao.gov for the US government account-

ability office.

Key conferences related to ASD and educational technologies

include:

• Annual autism professionals conference

• Autism and mental health conference

• EdTechXEurope

The conference proceedings from 2018 until present will be hand

searched to locate relevant material which has not yet been pub-

lished. Authors will not restrict searches by year, geographical loca-

tion, language or publication status.

3.3 | Data collection and analysis

3.3.1 | Description of methods used in primary
research

To describe, illustrate and exemplify the methods used in the present

research, authors have identified a previously published RCTs that

would meet the current inclusion criteria.

In the Isong et al. (2014) study, 80 children aged 7–7 years were

researched. These children had a diagnosis of ASD and a known

history of fear of attending the dentist as reported by their caregiver.

Based on this outcome, this study would be coded as considering an

independent life skill, a skill that is essential to successfully care for

health and hygiene of teeth.

Author's randomly assigned students using a SAS generated

1:1:1:1 sequence to four distinct conditions. The first condition used

VPM as the intervention (n = 20). Here, children with ASD watched a

TD peer attend a dentist appointment to receive a basic hygiene

appointment. Children watched the video as many times as they

wished four weeks prior to the dental visit and again 15minutes prior

to the appointment (the frequency of observations of the video is not

accounted for in the success of VBI as repeated exposure to the

model is an instructional advantage of VBI over conventional

teaching). The second condition facilitated the use of video goggles

where the children could watch their favourite movie during the visit

to the dentist (n = 20). The third condition used a combination of both

techniques (n = 20). The final condition was the control group which

attended a dental appointment without treatment (n = 20). As this is

a multiarm study comparing three conditions and a factor design

against a control group, usually reviewers would need to decide on

how to deal with the variance in the shared control group (covered

more in the next section). In this review, we would only be interested
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in condition 1 versus condition 4 (control). Condition 2 and 3 would

not be considered as watching shows through the video goggles do

not involve imitation behaviours. Thus, no form of active learning

relevant to our review warrants these participants to be included.

The outcomes measured in this paper were varied. The primary

outcome measured the participant's anxiety, the secondary mea-

sured cooperative behaviour, and the tertiary measured physiological

arousal. In this review, we would only be interested in the second

outcome relating to behaviour and so the other two physiological

outcomes would not be extracted.

Authors measured this outcome of interest using the Venham

Anxiety and Behavioural Scale (Venham et al., 1980), at two time

points: once at the first visit and once again 4–6 months after

the intervention. Unfortunately, measures of validity and reliability of

the outcome measures were not provided so further details could

not be drawn on this variable of interest.

The statistical methods used in this review included intention to

treat after the control group lost one participant to follow‐up and the

VPM condition lost three children to follow‐up. Analysis of variance

and Fisher's exact test allowed a reliable calculation of effect size at

posttest.

3.3.2 | Criteria for determination of independent
findings

As shown, where a study reports findings from two or more different

interventions, some of which are irrelevant to this review only those

findings from the control groups and intervention groups which meet

the eligibility criteria would be included. However, the addition of the

other intervention group/s will be reported in the table presenting

study characteristics.

In cases where a study has two interventions (multiarm), and

both are relevant to our review we will first check whether they were

measured against a common control group. If found that the same

participants in the control condition provided the data for each in-

tervention, we understand that by counting these participants twice

we would increase the risk of providing an incorrect estimate of the

variance for the effect size. To deal with this we will split the control

group in half and continue to present each intervention separately in

the final analysis.

Where the same outcome construct is measured but across

multiple time domains, such as through the collection of both

posttest and further follow‐up data, the main analysis will focus on

synthesising the evidence relating to effect sizes at immediate

posttest.

Often, authors will report data on the same participants across

more than one outcome, this leads to multiple dependent effect sizes

within each single study. If this occurs in more than 20 studies, Ro-

bust Variance estimation was conducted. This technique calculates

the variance between effect sizes to give the variable of interest a

quantifiable standard error (Hedges et al., 2010). If this occurs in less

than 20 studies, authors will combine the dependent variable to

produce one combined effect size per study.

Finally, in cases where study authors separate participants into

subgroups relating to age, ASD diagnosis or gender and it's in-

appropriate to pool their data, these participants will remain in-

dependent of each other and will be treated as separate studies

which each provide unique information.

3.3.3 | Selection of studies

Empirical evidence suggests that using two or more independent

reviewers throughout the screening and data collection process re-

duces errors, and so using a single reviewer should be avoided

(Buscemi et al., 2006). Likewise, Cochrane's minimal standards assert

that two people are mandatory for screening and extracting outcome

data, and highly desirable for the extraction of all other study vari-

ables. The titles and abstracts generated through the search strategy

will be transported to EndNote and duplicates will be removed at this

stage. These abstracts will be uploaded to the screening software

Abstrackr and reviewers will be trained to screen the abstracts of

located references.

Reviewers will be trained in using the online screening software

and the review team will describe the objectives of the review and

examples of papers which will, and will not, meet inclusion criteria.

Prior to screening, the independent reviewers will also be assigned

the same batch of 100 studies to establish internal consistency.

The lead review author will screen all abstracts while the trained

reviewers will be assigned batches of 500 abstracts each time.

Screening will be complete when all abstracts have been reviewed

twice. Reviewers will make decisions to either include, query or ex-

clude an abstract. All decisions will be checked for consensus and

disagreements. Those studies in which both reviewers independently

agree to include will move forward for full‐text screening, those

studies which both reviewers independently agree to exclude will be

removed from the library, and those studies in which reviewers query

or disagree, consensus will be reached either through discussion or

via the involvement of a third reviewer.

After abstract screening, remaining studies will be carried

through to full‐text screening. These studies must be located and

downloaded for full‐text review. The PDFs for these studies will be

saved to Eppi‐Reviewer 4 (ER4) and stored under a unique study ID.

The lead review author and a trained reviewer will then use the

inclusion criteria (outlined in Table 3) to independently decide

whether the full‐text study should be included, queried, or excluded.

Interrater agreement will be calculated using the “irr” package in

R statistical software. The Fleiss’ κ statistic (Fleiss, 1971) will be used

to measure reliability across multiple raters at abstract screening;

this approach will assess the degree of agreement across the first

100 pilot studies. The standard κ statistic (Cohen, 1960) will be uti-

lised in full‐text screening stage; this approach will measure agree-

ment on full‐text decisions between two researchers.
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3.3.4 | Data extraction and management

Data abstraction sheets will be designed by the authors and piloted

by trained research assistants using Eppi‐Reviewer. A minimum of

the following data will be extracted from each included study:

• Publication details

• Geographical location of study

• Demographic variables relating to the participants including age,

ethnicity and gender

• Details relating to ASD diagnosis and existing comorbidities

• Intervention details including setting, dosage and implementation

• Delivery personnel and measures of internal validity and reliability

• Descriptions of the outcomes of interest including instruments

used to measure

• Design and type of trial

• Sample size of treatment and control groups

• Data required to calculate Hedge's g effect sizes

• Quality assessment

3.3.5 | Assessment of risk of bias in included studies

Two reviewers will independently assess the risk of bias across all

included studies in the meta‐analysis using the Cochrane Risk of Bias

Tool. This instrument evaluates bias as high, low or unclear across

each of the following domains: Selection bias (allocation concealment

and random sequence generation), performance bias (blinding of

personnel and participants), detection bias (blinding of outcome as-

sessors), attrition bias (incomplete outcome data), reporting bias

(selective outcome reporting), and any other bias.

For those studies which use case series studies and pre–post

designs without a control group, study quality will be assessed using

tools developed by the National heart, lung and blood in-

stitute (2014).

3.3.6 | Measures of treatment effect

Meta‐analysis will be conducted to test effectiveness of VBI across

various domains relating to prosocial behaviour. The outcomes re-

lated to social behaviour are continuous and so the effect size metric

chosen is Hedges’ g, many studies will need to be recalculated into a

standardised mean difference (SMD) with a 95% confidence interval

to allow appropriate summary of effect sizes across the included

studies.

3.3.7 | Unit of analysis issues

If authors report data on the same participants across more than one

outcome, the meta‐analysis will use robust variance estimation to

adjust for effect size dependency (Hedges et al., 2010). The

correction for small samples (Tipton & Pustejovsky, 2015) will be

implemented when necessary.

3.3.8 | Dealing with missing data

SMD will be calculated from means and standard deviations in the

first instance, however, if a study does not provide this raw data,

authors will be contacted and this information will be requested.

Failing this, many papers have been published to assist authors in

calculating the SMD from primary research (Rosnow & Rosenthal,

1996; Rosnow et al., 2000), and have enabled authors to transform

many statistical tests of significance such as t tests, F tests, and χ2

values to a metric which allows comprehension of the magnitude of

the intervention effect. A very useful online calculator has also been

developed, this allows authors to choose the type of raw data

available, and the calculator will automatically transform this to

various effect size types, including the SMD (Lipsey & Wilson, 2001).

When all methods have been exhausted, the study will be re-

moved from meta‐analysis and reported narratively instead.

3.3.9 | Assessment of heterogeneity

If it transpires that there is substantial heterogeneity between stu-

dies, authors understand it is not suitable to combine these in a meta‐
analysis as the experimental effects are more different than one

would expect based on chance alone. Statistical heterogeneity or lack

thereof will be checked in several ways. First, visually using forest

plots and checking for overlap of confidence intervals. Secondly,

using tests such as the Cochran Q test (χ2), percentage of total var-

iation across studies (I2) and the τ2 statistic (τ2 or Tau2).

3.3.10 | Assessment of reporting biases

A funnel plot and Egger's linear regression test will be included to

check for publication bias across included studies (Sterne & Egger,

2005). Where the funnel plot is asymmetrical this indicates either

publication bias or bias which relates to smaller studies showing

larger treatment effects. The trim and fill method will be used where

the funnel plot is asymmetrical (J. P. T. Higgins et al., 2019), this is a

nonparametric technique which removes the smaller studies causing

irregularity until there is a new symmetrical pooled estimate, the

studies which were eliminated where then filled back in to reflect the

new estimate.

3.3.11 | Data synthesis

All analyses will be conducted using R software. A random‐effects
analysis (REM) is chosen as the hierarchical linear model. This deci-

sion to employ a REM was made for two reasons. Firstly, it was
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agreed that with the type of VBI analysed the true effect would vary

from study to study due to the distribution of effects. These var-

iances may include: the setting of the intervention, the training of the

person delivering the program or the dosage of the intervention.

Second, under the random‐effects model the weights assigned to

each individual study are more reasonable as it considers that the

effect observed within each study are based on a sample from a

population with an unknown mean.

3.3.12 | Subgroup analysis and investigation of
heterogeneity

To investigate any observed heterogeneity, the following factors are

some which will be explored using subgroup analysis:

1. VBI Type. The principal category of interest is the intervention

type employed within the study.

2. Dosage of intervention. A distinction will be made on those in-

terventions which have a low dosage—conducted over a shorter

period (e.g., <3 weeks with a low frequency <twice per week) to

those which have a high dosage.

3. Severity of ASD. This will be classified independently by the au-

thors to categorise participants into those which require Level 1,

Level 2 or Level 3 support using the recommended DSM 5

guidelines.

4. Presence of comorbidities. Inclusion of comorbidity information

will ensure that any relevant sources are not missed in the search

strategy. Authors will ensure that where any data relating to

comorbid disorders is reported, this will be extracted in the re-

view. This will allow us to objectively assess the impact the ad-

dition of these studies/participants will have on the final analysis.

3.3.13 | Sensitivity analysis

To ensure robustness of the review and to account for individual studies

that appear to exert an undue influence on findings, process sensitivity

analysis will also be carried out on domains relating to the quality of the

included studies. The first will remove studies which were quazi‐
random, leaving only RCTs. The second sensitivity analysis may leave

only those studies determined as low risk overall on the Cochrane Risk

of Bias assessment. The third analysis could be to remove those studies

where the effect size had to be recalculated from other statistical tests,

this would leave only those with effect sizes calculated directly from

means and standard deviations, and this may confirm that the way

missing data was dealt with was appropriate. Reporting of these sen-

sitivity analyses will be presented in a summary table.
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APPENDIX A: PRELIMINARY SEARCH TERMS

Autism terms

autis* OR "pervasive developmental disorder*" OR "pervasive de-

velopmental delay*" OR "pervasive developmental disabilit*" OR

"global developmental delay*" OR asperger* OR ASD OR HFA OR

HFASD OR HF‐ASD OR SCD OR PDD Rett* OR "childhood
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disintegrative disorder*" OR "triad of impairments" OR "Fragile X"

OR PDDNOS OR PDD‐NOS OR PDD/NOS OR savant OR "reactive

attachment disorder*" OR AS/HFA OR Kanner* OR aspies OR

"childhood schizophrenia" OR "atypical personality development"

Video‐based interventions

video* OR technology OR mobile OR "video based intervention*" OR

"self model*ing" OR "peer model*ing" OR "video feedback" OR imitation

OR "video tape*" OR "video model*ing" OR "point‐of view" OR "video

prompt" OR "computer*based" OR "in‐vivo model*ing" OR "collaborative

tech*" OR "multimedia" OR "applied behaviour* analysis" OR "applied

behavior* analysis" OR "functional behaviour* assessment*" OR "func-

tional behavior* assessment*" OR "token econom*" OR "abolishing op-

eration*" OR "ABC checklist" OR "differential reinforce*" OR "abstinence

reinforce*" OR "interobserver agreement" OR "schedule* of reinforce*"

OR "backward chaining" OR "forward chaining" OR "different* re-

inforce*" OR "differential reinforce*of alternative behaviour" OR

"prompting behavior" OR "prompting behaviour" OR "continuous re-

inforce*" OR "direct assessment*" OR "delay of reinforce*" OR "con-

tingent escape" OR "functional analys*" OR "continuous reinforcement

schedule*" OR "precision teaching" OR "antecedent intervention*" OR

"function based intervention*" OR "discrete trail training" OR "extinction

burst" OR "motivating operation*" OR "establishing operation*" OR

"extinction schedule*" OR "fading prompt*" OR "functional alternative

behavior*" OR "transition assessment*" OR "stimulus preference as-

sessment*" OR "positive punishment*" OR "positive reinforce*" OR "ne-

gative punishment*" OR "negative reinforce*"OR "early intensive behavi*

intervention" OR "discrete trial" OR "intensive behavi* intervention" OR

"early behavi* intervention" OR "early applie* behavi* intervention"

Outcomes

"social behavio*r" OR "social acceptance" OR "social interaction" OR

sharing OR approval OR "social change" OR competenc* OR control

OR "social desirability" OR "social adjustment" OR mobilit*OR net-

work* OR "social* adapti*" OR interpersonal OR "pro*social" OR

"social engagement" OR "social understanding" OR imaginat* OR

"social skill*" OR communit* OR vocational* OR domestic OR safety

OR academic*

Terms for children aged 3–11 (will be expanded to capture 11–18‐
year olds)

Child* OR "pre school*" OR youth* OR pupil OR Nurser* OR "early

childhood education*" OR "primary education" OR Kindergarten OR

Elementary OR "Primary class*" OR "Primary school*" OR "recep-

tion class* " OR Post‐primary OR "1st year* " OR "First Year* " OR

"Junior high" OR "Middle school" OR Age*3 OR "3 year* old*" OR

Age*4 OR "4 year* old*" OR Age*5 OR "5 year* old*" OR Age*6 OR

"6 year* old*" OR Age*7 OR "7 year* old*" OR Age*8 OR "8 year*

old*" OR Age*9 OR "9 year* old*" OR Age*10 OR "10 year* old*" OR

Age*11 OR "11 year* old*" OR "Junior infant*" OR "First Class" OR

"Second Class" OR "Fourth Class" OR prekindergarten OR "Grade*

1" OR "Grade* 2" OR "Grade* 3" OR "Grade* 4" OR "Grade* 5" OR

"Grade* 6 " OR "Grade* one " OR "Grade* three" OR "Grade* four "

OR "Grade* five" OR "Grade* six" OR "3rd Grade" OR "4th Grade"

OR "6th Grade" OR "First Grade" OR "Second Grade" OR "Third

Grade" OR "Fourth Grade" OR "Fifth Grade" OR "Sixth Grade" OR

"Group 1" OR "Group 2" OR "Group 5" OR "Group four" OR "First

Standard" OR "Second Standard" OR adolescent* OR teen* OR

"young adult*"
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