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Abstract 

Autism spectrum disorder (ASD) is a neuro-developmental disorder categorised by 

impairments in social communication and restrictions in behaviours and thought 

patterns. Applied behaviour analysis (ABA) is the applied branch of the science of 

behaviour analysis and is considered an evidence-based practice (EBP) for providing 

interventions for individuals diagnosed with ASD who are in need of support. In order 

to be suitably qualified to design and implement programs utilising the principles of 

ABA, an individual should be qualified as a Board Certified Behaviour Analystâ 

(BCBAâ). When comparing the number of individuals with ASD who require support 

with the number of individuals qualified to BCBA level outside of the United States 

(US), the numbers of are scarce. This often results in individuals with ASD receiving 

interventions that are not considered an EBP. Secondly, those who deliver such 

interventions often have little training in the principles of behaviour analysis. Due to 

the high demand of individuals seeking a professional with a BCBA credential, 

BCBAs or those working towards the credential often experience a high rate of burn-

out due to high service demands and the challenges that lack of effective supervision 

might pose. There is a huge need to investigate alternative delivery models that can 

facilitate BCBAs delivering services to those individuals with limited access to a 

qualified professional. One potential delivery platform is telehealth. Telehealth is the 

use of video conferencing software to connect individuals to a clinician within a wide 

range of health-related services. This thesis investigated the use of telehealth to 

provide behaviour analytic interventions effectively and efficiently and was done in 

three ways. Firstly, a systematic literature review was conducted to examine the 

current literature employing telehealth as a platform to deliver behaviour analytical 

interventions to individuals with ASD. Secondly, gaps highlighted within the 
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systematic review were addressed in the main study. The main study utilised telehealth 

to train professionals in the principles of ABA and used live coaching telehealth 

sessions to assist in the acquisition of functional living skills in children with ASD. 

Finally, a follow-up study extending the current knowledge of conducting functional 

analysis (FA) and functional communication training (FCT) via telehealth was 

conducted. Each individual study within the thesis has contributed to the existing 

knowledge on the use of telehealth to provide behaviour analytic interventions to 

individuals with ASD. Recommendations for clinicians seeking to employ a telehealth 

platform and future research directions are discussed. 
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Chapter 1 

Introduction 

For many years, I have worked with individuals diagnosed with autism 

spectrum disorder (ASD) and the characteristics of autism such as the restricted 

behaviour patterns and thought processes always fascinated me. I began at a young 

age working as a support worker with adults with ASD. As part of the job, I was 

required to have extensive knowledge in each individual behaviour support plan for 

each person I supported. When reading each support plan, I always wanted to learn 

the process of how and why a support plan was designed. This led me to purse a 

master’s degree in Applied Behaviour Analysis (ABA) and a few years later I became 

a Board Certified Behaviour Analyst (BCBA®). I have worked clinically in the United 

States (US), the United Kingdom (UK) and the Republic of Ireland (ROI). I observed 

the benefits of utilising behaviour analytic principles when designing an intervention 

to both children and adults with ASD, and I observed the socially significant changes 

that the applied science was having on the quality of life for the individuals and 

families with whom I worked. The more and more encounters I had with other 

professions, families and individuals with ASD, I realised the need for behaviour 

analytic services was rising immensely. With only a small number of BCBAs available 

in the UK and Ireland, and a high number of individuals on the spectrum, how could 

we deliver these services more efficiently? This question is what led me into 

undertaking this research alongside Dr Katerina Dounavi, BCBA-D.  

Telehealth is becoming a widely used platform amongst professionals in health 

care services (Burke, 2017), and in most recent years, behaviour analytic interventions 

are benefiting from such platforms (Vismara et al., 2012; Wacker et al., 2013a; Wacker 
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et al., 2013b). Utilising telehealth platforms in the field of ABA has the potential to 

give parents and professionals such as teachers, speech and language pathologists and 

special educational needs (SEN) departments access to a BCBA who can design and 

implement behaviour support plans to children with ASD living in rural areas, often 

with limited access to professionals qualified to this level.  

The current research evaluated the effectiveness of telehealth as a platform for training 

interventionists in behaviour analytic principles while evaluating child outcomes (it 

should be noted, the term ‘interventionist’ has been used throughout the thesis to refer 

to the professional implementing the behaviour analytic intervention in which they 

received training; this term is common in the literature and has been adopted to 

differentiate between parents or teachers and the participants of the research) Three 

studies were conducted: (1) a systematic literature review to evaluate the current 

literature surrounding telehealth as a platform to deliver behaviour analytic 

interventions, (2) the main project, ‘Telehealth as a Platform to Deliver Behaviour 

Analytic Training to Interventionists Teaching Functional Living Skills to Children 

with ASD’, and (3) a follow-up study titled ‘Functional Analysis and Functional 

Communication Training Conducted through Telehealth”. The implementation of 

these three independent studies aimed to answer the following research questions: 

1. What is the state of the current evidence around telehealth effectiveness, 

acceptability and research rigour? 

2. What is the effectiveness of training interventionists in the principles of 

ABA via telehealth? 

3. Can interventionists implement behaviour analytic interventions with high 

fidelity via telehealth? 
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4. How is child skill acquisition affected as a result of training interventionists 

via telehealth on the principles of behaviour analysis? 

5. Are behavioural interventions conducted via telehealth socially valid? 

1.1 Thesis Overview 

Chapter 2 gives the reader a background to ASD including details of the history 

behind autism, the diagnosis of autism using the Diagnostic and Statistical Manual of 

Mental Disorders (DSM – 5), traits of autism, typical behaviour patterns and quality 

of life, whilst evaluating the costs of autism over an entire lifespan of one individual. 

Chapter 3 begins by describing the history of behaviour analysis as a natural 

applied science. This chapter describes ABA as the science of human behaviour and 

not as one intervention, but rather, how interventions based on the principles of 

behaviour analysis are derived. It is important to note, such interventions are not 

specifically intended just for those with an ASD diagnosis but in fact, the principles 

are used to either increase or decrease a number of behaviours with a number of 

populations. Afterall, we all engage in behaviour. However, due to the scope of this 

thesis, this Chapter focuses on using the principles of ABA to improve socially 

significant behaviours in the lives of individuals with ASD. A description of each 

principle is provided followed by teaching strategies. A description on alternative 

interventions for ASD is detailed followed by a discussion on advocating for EBP for 

ASD.  

Chapter 4 gives the reader a background into telehealth. It outlines the 

foundations of telehealth and discusses how it has been utilised in modern day 

professions. It describes the types of equipment needed to employ a successful 

telehealth session. The chapter concludes with the reasoning behind applying this 
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platform to the field of ABA along with a number of ethical considerations when 

employing a telehealth platform. 

Chapter 5 presents the reader with the systematic literature review that 

influenced the methodological decisions for the empirical studies. The chapter begins 

with an introduction of current literature reviews surrounding the use of telehealth in 

a behaviour analytical field and why an up-to-date review was warranted. The reader 

will then find the procedures to how the review was conducted followed by the results 

and discussion. Further examination of the systematic literature review can be found 

from the published article (J. Ferguson et al., 2019). 

Chapter 6 contains the main study ‘Telehealth as a Platform to Deliver 

Behaviour Analytic Training to Interventionists Teaching Functional Living Skills to 

Children with Autism Spectrum Disorder’. The reader will find an up-to-date review 

of the literature as further research has since been published from the completion of 

the systematic literature review. The chapter guides the reader through the procedures 

employed within the present study. It begins by providing information on how 

participants were recruited and list their demographic details. Also described here are 

the methods employed within each experimental condition including baseline, didactic 

training, live coaching and follow-up phases. The details provided give clear 

indications as to how the study was conducted should they wish to conduct a 

replication. The second part of this chapter will provide the reader with the results, 

including figures and tables. Finally, the chapter concludes with a discussion and 

provides a number of considerations for future research. Clinical recommendations 

will be made for individuals who wish to utilise a telehealth intervention within 

clinical practice.  
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Chapter 7 contains the follow-up study ‘Functional Analysis and Functional 

Communication Training Conducted through telehealth’. The purpose of this study 

was to extend the current literature on the use of telehealth as a method for conducting 

FA and FCT. Unfortunately, due to the outbreak of Covid-19, the study ended abruptly 

due to the sudden closure of the participants schools and clinics. However, the data 

collected are illustrated and discussed within this chapter. Results are presented and 

discussed.  

 Chapter 8 summarises the important findings from all three studies beginning 

with the systematic literature review, followed by the main study and the follow-up. 

Limitations and future research within each study are discussed. This chapter lists the 

contributions that this research has given to the existing knowledge. A final overview 

of telehealth is presented, along with implications and recommendations for future 

research. This chapter will close with concluding statements and recommendations for 

research and clinical practice.
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Chapter 2: 

 Autism Spectrum Disorder 

This chapter describes the history of ASD in relation to the past research conducted 

by Leo Kanner, Hans Asperger, Lorna Wing and Judith Gould. This is followed by a 

brief description of the development of the International Classification of Diseases 

(IDC) and a description of diagnostic criteria according to further editions of the 

Diagnostic and Statistical Manual (DSM). Epidemiological data and research on 

causation is also discussed. The chapter concludes with the impact of autism on quality 

of life for those diagnosed, their families, and others while describing economic costs 

associated with the care of an individual with ASD.
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2.1 The History of Autism 

2.1.1 Leo Kanner  

He seems to be self-satisfied. He has no apparent affection when petted. He 
does not observe the fact that anyone comes or goes, and never seems glad to 
see father or mother or any playmate. He seems almost to draw into his shell 
and live within himself. We once secured a most attractive little boy of the 
same age from an orphanage and brought him home to spend the summer with 
Donald, but Donald never asked him a question nor answered a question and 
has never romped with him in play. He seldom comes to anyone when called 
but has to be picked up and carried or led wherever he ought to go (Kanner, 
1943, p. 218). 
 

The segment above is taken from a letter written to Leo Kanner by parents of Donald, 

a 5-year-old boy, describing behaviours in which Donald engaged. Kanner published 

a seminal paper titled “Autistic Disturbances of Affective Contact” in 1943. The paper 

gives detailed reports of 11 children (eight boys and three girls) describing 

characteristics from a “…unique syndrome, not heretofore reported” (Kanner, 1943, 

p. 242). Typically, the children had been described as fools or feeble-minded, others 

as schizophrenic. Kanner concluded that although each child displayed understandably 

individual differences, the same set of physiognomies were observed within all 11 

children which formed this unique syndrome. In the 1943 paper, Kanner described the 

behaviours he observed in the children. The descriptions are important aspects to 

discuss for the historical value, however more recent up to date diagnostic criteria will 

be provided later on in the chapter.  

Described in each of the letters written by the children’s parents is the 

“inability to relate themselves” (p. 242), defined as the children at their happiest when 

left alone or, oblivious, self-pleasing and having a lack of social awareness. “Autistic 

aloneness” (p. 242), described the children being satisfied with aloneness. The 

children expressed no intentions of engaging with their parents when in their presence, 
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as if their presence was disturbing their aloneness, paying no attention to physical 

contact. “Excellent rote memory” (p. 243), is illustrated as nonsensical communicative 

language that served no purpose. Typically, as observed in the children by Kanner, 

this consisted of memorised poems, psalms or French lullabies with one child 

memorising an encyclopaedia index page. This often led to parents overloading their 

child with more meaningless poems, titles or verses, prompting any form of 

communication. However, it was just “language which the children did not use for the 

purpose of communication…” (p. 243).  

 Kanner illustrated the children physically as “essentially normal” (p. 248) and 

that they all came from “highly intelligent families” (p. 248), implying that this 

correlation may be a justification for their autism. He indicates that four of the fathers 

were psychiatrists, one a law graduate and another a chemist whilst mothers were 

either college graduates, nurses or secretaries. Kanner discusses the differences in 

traits between those with schizophrenia, dementia and those with autism. He asserts 

that symptoms of schizophrenia and dementia come later on in life and the behaviour 

patterns amongst the children that he observed were shown from the very beginning 

of life. This led Kanner to observe the parent’s behaviour leading to his publication in 

1949 of a further study, “Problems of Nosology and Psychodynamics of Early Infantile 

Autism”. This publication described how the children he observed did not respond 

normally to people, engaged in tantrums if their isolation was disrupted and did not 

adopt appropriate posture when picked up. When observing the parents of these 

children, he identified a commonality across parents. He described the parents as 

having a difficulty in showing affection to their children and would often display 

mechanical relationships. Kanner described the parental coldness he observed as “they 

were kept neatly in refrigerators which did not defrost” (Kanner, 1949, p. 425). 
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Kanner’s description of the absence of maternal warmth towards children with 

autism began the development of the hypothesis known as ‘the refrigerator mother’. 

In a magazine article in 1960, Kanner described mothers of autistic children as “just 

being able to defrost enough to produce a child” (Time Magazine, 1960). Although it 

was Kanner who first stated these observations, it was Bruno Bettelheim, a professor 

in psychology, who propagated the term which was spread by the mainstream media. 

Bettelheim compared the mothers of autistic children to the guards of a Nazi 

concentration camp where he himself spent 10 months (Bettelheim, 1967). The 

refrigerator mother theory was soon debunked, especially when these ideas were 

examined against the mothers’ other children who lacked autistic traits (Durig, 1996). 

In 1964, Dr Bernard Rimland published his book “Infantile Autism: The Syndrome 

and Its Implications for a Neural Theory of Behaviour” which eradicated the 

refrigerator mother theory. Rimland, having an autistic child of his own, advocated for 

other parents and helped to establish organisations to support parents of autistic 

children (Rimland, 1964). The work of Rimland led to the retraction of Kanner’s 

statements that put blame on the parents (Coleman & Gilberg, 1985).  

2.1.2 Hans Asperger 

Just one year after the publication of Kanner’s first article (Kanner, 1943), 

Hans Asperger published a dissertation describing a group of children that shared 

many of the same features described in Kanner’s article (Asperger, 1944). Asperger’s 

publication only found worldwide credit in the 1980s (Czech, 2018). It is thought that 

one of the main reasons for the delay in world-wide recognition of this work was the 

fact that Asperger’s writings were only available in the German Language (Czech, 

2018; Happè, 1994; Lyons & Fitzgerald, 2007). It wasn’t until 1981 that Lorna Wing 

described Asperger’s work in the UK (Wing, 1981), followed by a translation into 
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English by Uta Frith (Frith, 1991). It is thought that neither Kanner nor Asperger knew 

of each other’s work, despite sharing many similarities in their analyses, one of which 

was the choice of word ‘autistic’ for labelling these children (Happè, 1994). Further 

similarities that Asperger’s work shared with Kanner’s was embedded in the 

description of the children’s characteristics. For example, both authors reported a 

distinct difference from schizophrenia, a lack of eye contact and the intolerance to 

change in each child. However, Asperger’s reports on language abilities, motor 

abilities and learning abilities of the children he observed were significantly different 

from Kanner’s narratives. For example, Asperger described the language ability of the 

children he observed as speaking “like little adults” while reporting poor fine motor 

and coordination skills. Kanner however reported good fine motor skills but poor 

coordination. Due to these differences, it has been described that Kanner’s and 

Asperger’s syndromes are likely “different ends of the same spectrum” (Pearce, 2005, 

p. 205). 

2.1.3 Lorna Wing and Judith Gould 

 In 1979, Wing and Gould conducted a study examining the prevalence of 

autism in the UK. Rather than including children that matched Kanner’s strict criteria, 

Wing and Gould recruited children who engaged in any kind of abnormal behaviour 

such as repetitive stereotyped patterns of behaviour, difficulties in communication, 

social interaction and imagination. Descriptions of behaviours displayed by the 

children in their study became known as the triad of impairments, a term that guided 

the definition of diagnostic criteria around the three central deficits most often cited 

as being associated with an autism diagnosis. These were described as: (1) impairment 

in social interaction; (2) impairment in communication, and (3) impairment in 

imagination. Wing and Gould (1979) aimed to study the epidemiology and 
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classification of the behaviours by investigating the prevalence of the three 

impairments. Analyses were conducted to determine whether the impairments 

occurred together and “how the clinical pictures of which they formed a part could be 

sub-grouped” (p. 13). A total of 914 children were screened for the study and 132 of 

them were selected for the presence of at least one impairment. Professionals and 

parents were interviewed using the MRC Children’s Handicaps Behaviour and Skills 

(HBS) structured schedule (Wing & Gould, 1978) and observations of the children 

were made. The quality of each impairment was divided into the following groups:  

• “Social aloofness” (p. 15; i.e., no response to social interaction) 

• “Passive interaction” (p. 15; i.e., social contact not made spontaneously) 

• “Active but odd interaction” (p. 15; i.e., children who did engage in 

spontaneous social communication but in a way that was described as socially 

unacceptable) 

• “Appropriate interaction” (p. 15; i.e., children aged 12 months or over could 

interact with other adults or children appropriately) 

For those children under 12 months, observations were conducted to assess if they 

were able to respond to an adult entering a room, as would be the case for a typical 

developing baby. Medical records and case notes were also examined and 

compared to establish causation within subgroups such as demographics, medical 

matters and concerns associated with development. Results suggested that 

impairments in social interaction occurred in 21.2 of every 10,000 children. The 

study found that all the children with impairments in social interaction also had 

repetitive behaviours and engaged in a repetitive stereotyped sample of activities. 

This illustrated that these two impairments occurred together. These results led to 

the formation of the triads of impairments that manifested autism as a syndrome.  
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2.2 Definition and Diagnosis of Autism  

Diagnosis has essential implications for patient treatment and research (Balogh 

et al., 2015). Dependable diagnosis is additionally required for precise estimations of 

prevalence rates of disorders and health service planning (Surís et al., 2016). The IDC, 

first developed in 1893, was created by the World Health Organisation (WHO), an 

organisation that oversees and guides best practices in public health (World Health 

Organization, 2020a). Post-World War II, the IDC-6 was published which was deeply 

shaped by the Veterans Administration of psychiatric disorders. The original IDC, 

now in its 11th edition, eventually encompassed classifications for psychoses, 

psychoneuroses and personality disorders (American Psychiatric Association, 2020). 

However, the American Psychiatric Association (APA) prepared to establish an 

amalgamated and conclusive diagnostic technique known as the DSM which was first 

developed in 1952.  

 Since then, there have been many revisions of the DSM and it wasn’t until 

1980, in the third edition of the DSM (DSM-III), that autism was officially recognised. 

Until then, the DSM referred to autism as childhood schizophrenia and later it termed 

as mental retardation (De Crescenzo et al., 2019; Rapoport et al., 2009). The DSM-III 

was the first edition to include specific criteria for an autism diagnosis, described as a 

pervasive developmental disorder (PDD). There were small differences to differentiate 

a PDD diagnosis from childhood schizophrenia and was characterised by impairments 

in social development and language, alongside a resistance to change. In 1987, the 

DSM-III was revised (DSM-III-R), altering the criteria and adding pervasive 

development disorder not otherwise specified (PDD-NOS), a diagnosis considered to 

be on the milder end of autism. This addition implied an increase of awareness 

amongst researchers that autism was not a single condition and contributed to the 
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development and understanding of autism as a spectrum (Zeldovich, 2018). The 

supplement of PDD-NOS as a diagnosis offered diagnostic criteria for children who 

did not meet all criteria for autism but still needed developmental or behavioural 

support. However, it has been suggested that the addition of PDD-NOS subsequently 

led to over-diagnosing individuals with a higher Intelligence Quotient (IQ) level under 

this category and underdiagnosing those with a lower IQ level, who tended to be 

perceived as fulfilling all criteria for a PDD diagnosis (Volkmar & Klin, 2005). 

 The DSM-IV, first published in 1994, was the first to characterise autism as a 

spectrum. Volkmar and Klin (2005) describe the DSM-IV as “polythetic” (p. 2) 

highlighting its increased “sensitivity […], specificity, and improved reliability” (p. 

2). Along with PDD-NOS, the new edition detailed three additional disorders: (1) 

Asperger syndrome, (2) Rett syndrome and, (3) Childhood disintegrative disorder. 

Eventually, in 2013, the DSM released its fifth edition in which Rett syndrome and 

Childhood disintegrative disorder were removed from the autism category. Asperger 

syndrome was also removed from the DSM-5 and the introduction of autism as a 

spectrum was born, labelling autism as, ‘autism spectrum disorder’ (American 

Psychiatric Association, 2020). The DSM-5 now categorises diagnostic criteria for 

ASD in two broad areas: persistent deficits in social communication and restricted 

repetitive patterns of behaviour. The focus of the ASD diagnosis in the DSM-5 has 

been placed on determining a level of severity which subsequently leads to a 

corresponding level of support offered to the individual and their family. The severity 

level of deficits is presented in Table 2.1.
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Table 2.1 

Severity levels for ASD (American Psychiatric Association, 2013, code: F84.0) 

Severity Level Social Communication Restricted, Repetitive Behaviours 
Level 3 

“Requiring very 
substantial 
support” 

Severe deficits in verbal and 
nonverbal social communication skills 
cause severe impairments in 
functioning, very limited initiation of 
social interactions, and minimal 
response to social overtures from 
others. For example, a person with 
few words of intelligible speech who 
rarely initiates interaction and, when 
he or she does, makes unusual 
approaches to meet needs only and 
responds to only very direct social 
approaches.  

Inflexibility of behaviour, 
extreme difficulty coping with 
change, or other restricted/ 
repetitive behaviours markedly 
interfere with functioning in all 
spheres. Great distress/ difficulty 
changing focus or action.  

 

Level 2 

“Requiring 
substantial 
support” 

 

Marked deficits in verbal and 
nonverbal social communication 
skills; social impairments apparent 
even with supports in place; limited 
initiation of social interactions; and 
reduced or abnormal responses to 
social overtures from others. For 
example, a person who speaks simple 
sentences, whose interaction is limited 
to narrow special interests, and who 
has markedly odd nonverbal 
communication.  

Inflexibility of behaviour, 
difficulty coping with change, or 
other restricted/ repetitive 
behaviours appear frequently 
enough to be obvious to the 
casual observer and interfere 
with functioning in a variety of 
contexts. Distress and/ or 
difficulty changing focus or 
action.  

 
Level 1 

“Requiring 
support” 

 

Without supports in place, deficits in 
social communication cause 
noticeable impairments. Difficulty 
initiating social interactions, and clear 
examples of atypical or unsuccessful 
responses to social overtures of 
others. May appear 
to have decreased interest in social 
interactions. For example, a person 
who is able to speak in full sentences 
and engages in communication but 
whose to-and-fro conversation with 
others fails, and whose attempts to 
make friends are odd and typically 
unsuccessful.  

 

Inflexibility of behaviour causes 
significant interference with 
functioning in one or more 
contexts. Difficulty switching 
between activities. Problems of 
organization and planning 
hamper independence.  
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2.3 Epidemiology 

 The Centres for Disease Control and Prevention (CDC) have estimated that 

one in 54 children have an ASD diagnosis (Centre for Disease Control and Prevention, 

2020b). The Autism and Developmental Monitoring Network (ADDM) is funded by 

the CDC to investigate the prevalence rates of ASD among different populations 

across 11 states in the US (Arizona, Arkansas, Colorado, Georgia, Maryland, 

Minnesota, Missouri, New Jersey, North Carolina, Tennessee and Wisconsin). The 

most recent report, published in 2020, was based on data collected in 2018. To 

establish prevalence rates of ASD, the report adopted two data collection pathways: 

(1) abstraction of widespread evaluations completed by medical providers that 

included codes contained in the IDC-9 or IDC-10, and (2) reviewing of abstracted 

information to establish ASD prominence against the criteria in the DSM-5 (Maenner 

et al., 2020). Results suggested that ASD prevalence was 18.5 per 1,000 children aged 

8 years and ASD was 4.3 times more likely to be diagnosed in boys than it was in girls. 

This result is around 10% higher than the 16.8 prevalence (one in 59) reported by the 

ADDM in 2014. Although the reasons for the increase in ASD prevalence are not 

definitively known, it has been suggested that the rise in the number of individuals 

diagnosed with ASD is due to the changing diagnostic criteria (Ramsey et al., 2016) 

and research focusing on early detection (Mazurek et al., 2019; Tanner & Dounavi, 

2020; Thabtah & Peebles, 2019). Although results from the updated report show a rise 

in prevalence rates (Maenner et al., 2020), consistent results are illustrated between 

the most recent report and the previous (Baio et al., 2018) regarding the differing 

prevalence of ASD among boys and girls. Maenner et al. (2020) found no significant 

difference in the prevalence of ASD among white and non-Hispanic black children 

(18.5 and 18.3 per 1,000 children). A lower prevalence ratio of 17.9 was found in 
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Asian/Pacific Islander children and a significantly lower ASD prevalence of 15.4 was 

found in Hispanic children. The earlier report (Baio et al., 2018) however found a 

statistically different ASD prevalence between non-Hispanic white children and non-

Hispanic black children (7% higher in Hispanic white) and a 22% greater prevalence 

rate for both groups when compared to Hispanic children (17.2 per 1,000). 

 Research surrounding ASD has exploded in recent years and with the 

prevalence of ASD rising in children residing in the US, a project named “Autism 

Spectrum Disorders in the European Union (ASDEU)”, funded by the European 

Parliament was conducted between 2015 and 2018 to investigate ASD prevalence, 

costs, diagnosis and interventions in 11 EU countries (Autism Spectrum Disorders in 

the European Union, 2018). Results suggest that ASD prevalence is one in 89 among 

European children, considerably lower when compared to the ADDM’s findings of 

one in 54 in the US. However, the ADDM’s findings have illustrated an increase in 

prevalence rates over time which would warrant a more up-to-date review by the 

ASDEU.  

2.4 Causation  

Autism research has come a long way since the publication of Kanner’s 

‘Infantile Autism’ and the refrigerator mother theory but still there are no definitive 

answers of its aetiology. Biomedical research in this area continues to narrow the 

search to genetics. In 1977, the first study examined the importance of genetics in 

autism within sets of twins (Folstein & Rutter, 1977). The study analysed 10 pairs of 

fraternal (dizygotic) twins and 11 pairs of monozygotic twins where at least one twin 

had a diagnosis of autism. Results suggested that 36% of the monozygotic twins were 

concordant for autism compared to 0% concordance in dizygotic twins. The study was 

one of the first studies to provide evidence that genetic factors were etiologically 



 

 
 
 

 
 
  17 

 

important to an autism diagnosis. Recent studies have shown a general consensus with 

these results, suggesting that an ASD diagnosis is almost double in monozygotic twins 

where one twin had a diagnosis compared to dizygotic twins (Bailey et al., 1995; 

Ronald & Hoekstra, 2011; Taniai et al., 2008). For example, Bailey et al. (1995) 

documented 60% concordance for monozygotic twins versus no concordant in 

dizygotic twins. Furthermore, more recent studies have found the risk of a child having 

ASD was established to be harmonious to the percentage of the genome they shared 

with the affected sibling or parent (Constantino et al., 2010; Risch et al., 2014; Sandin 

et al., 2014).  Additionally, studies have identified rare genetic variation such as de 

novo mutations which have been related to ASD (Bourgeron, 2015; Short et al., 2018; 

Turner et al., 2016, Turner et al., 2017). The evidence of genetic causations found in 

individuals with ASD is growing which suggests common genetic pathways (Lyall et 

al., 2017). 

Several research studies have suggested that the genetic basis found in those 

with ASD is strongly influenced by environmental factors contributing to the 

development of autism in children (Bölte et al., 2019; Deth et al., 2008; Hallmayer et 

al., 2011; Lyall et al., 2017; Rylaarsdam & Guemez-Gamboa, 2019). Such 

environmental conditions include maternal immune response in the womb or 

complications during birth, with one study finding that labour and delivery drugs 

contributed to ASD (p =.039; Smallwood et al., 2016). Alternatively, two studies 

found that maternal hospitalisation due to infection during pregnancy was linked to a 

risk of ASD in children (Lee et al., 2015; Zerbo et al., 2015). Lee et al. (2015) found 

that in a sample of 24,414 ASD cases, 903 mothers had an inpatient diagnosis of 

infection during pregnancy. Utero issues such as maternal diet, stress levels and 

medications have been shown to correlate with ASD in children. For example, a 
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mother’s depression and anxiety history has shown to increase the chances of ASD in 

their children (Boukhris et al., 2016; Daniels et al., 2008; Zhang et al., 2010). As 

described by Karimi et al. (2017) “the negative effects of prenatal medication use is 

caused by their placental crossing and disturbing fetal development” (p. 4). For 

example, some studies have suggested that an increased risk of ASD can be caused by 

antidepressant medications (Boukhris et al., 2016; Gidaya et al., 2014; Harrington et 

al., 2014; Rai et al., 2013) and others have suggested an increased risk through the use 

of medications to manage asthma (Gong et al., 2019; Witter et al., 2009; Zerrate et al., 

2007).  

Other environmental causations associated with ASD has been linked to 

interpregnancy intervals (Cheslack-Postava et al., 2011, 2014; Durkin et al., 2015; 

Gunnes et al., 2013). For example, Durkin et al. (2015) found a link between 

interpregnancy intervals of 24-47 months however, the association was confounded 

by previous pregnancy losses. Parental age has also been associated with ASD risk 

(Lyall et al., 2017). Lampi et al. (2013) found that maternal and paternal ages were 

associated with ASD subtypes. For example, they found that advanced paternal age, 

between 35-49, was connected with autism and teenage mothers below the age of 19 

had an increased risk of producing an offspring with PDD.  

In 1998, a study published in the Lancet claimed that the measles-mumps-

rubella (MMR) vaccine caused autism in 12 children (Wakefield et al., 1998). Further 

scientific investigation led to the conclusions that these results were false, showing no 

link between the MMR and autism (DeStefano & Chen, 1999; Kaye et al., 2001; 

Taylor et al., 1999). After the Wakefield publication, 10 of the 12 authors retracted 

their original link between the MMR and autism (Murch et al., 2004). In 2010 the 

Lancet completely retracted Wakefield et al. (1998) study, disclosing the findings 
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were incorrect. Implications of the paper have been apparent across the world with 

parents avoiding the vaccinations of their children. As a result, there was an increase 

in measle outbreaks in the UK, US and Canada were apparent due to non-vaccinated 

children (Godlee, 2011). In sum, and as previously described, a number of theories 

remain on the causation of autism, however despite the growing body of research in 

this area, there is still no direct cause for ASD.  

2.5 Challenging Behaviour 

Although there are specific diagnostic criteria on the DSM-5 for diagnosing 

individuals with ASD, challenging behaviours are not included in these criteria. 

However, challenging behaviours and autism often co-occur (Sturmey et al., 2010). 

Such challenging behaviours often exhibited by some individuals with ASD include 

but are not limited to aggression, property disruption, self-injurious behaviour and 

stereotypic movements. While challenging behaviour can be typical of young children 

and adolescents (e.g., tantrums, defiance etc.), it is important to recognise the impact 

on the quality of life such topographies can have on the individual. Challenging 

behaviour can be broadly defined as socially inappropriate behaviours that have an 

impact on learning, obstruct access to inclusive environments such as educational, 

community and social settings and can cause physical harm to the individual and 

others (Emerson, 2001). Additionally, these behaviours are often severe and can be a 

risk to the safety of the individual engaging in such behaviours, as well as their 

caregivers and others around them (Sigafoos et al., 2003). Challenging behaviours are 

commonly reported in individuals with disabilities (Lory et al., 2020). However, it has 

been reported that individuals with ASD are more likely to engage in challenging 

behaviours when compared to individuals with intellectual or other developmental 

disabilities (Holden & Gitlesen, 2006; Matson & Rivet, 2008). For example, Matson 
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et al. (2009) compared the severity and number of challenging behaviours in children 

with ASD, typically developing children and children with developmental disabilities. 

The study found that children with ASD engaged in a significantly greater amount of 

challenging behaviours when compared to the other two groups. Challenging 

behaviours have been shown to increase throughout the lifespan of an individual with 

ASD, often increasing in intensity as an individual matures to adulthood (Murphy et 

al., 2009). Therefore, it is a priority that early interventions are designed and delivered 

to decrease such behaviours, preventing risk of exclusion from educational and 

community environments, preventing risk of harm and increasing quality of life.  

2.6 Impact of Autism on Quality of Life 

 Research conducted with adults with ASD suggests quality of life is limited 

due to restricted social integration, high mental health issues and poor employment 

prospects (Howlin et al., 2004; Howlin & Magiati, 2017; Mason et al., 2018). For 

example, a systematic review conducted to investigate outcomes for adults with ASD 

found that outcomes such as independent living, employment and relationships were 

considerably lower when compared to same aged peers (Howlin & Magiati, 2017). An 

earlier meta-analysis examining the effect of age on quality of life found that age did 

not have an effect on quality of life. However across the lifespan, individuals with 

autism experience a much lower quality of life when compared to typically developing 

individuals (Van Heijst & Geurts, 2015). Results of these studies highlight the need 

for evidence-based interventions that can improve quality of life in individuals with 

autism. Additionally, along with poor quality of life outcomes in adults with ASD, 

research has shown clinically significant stress levels in 77% of parents of children 

with ASD (Kiami & Goodgold, 2017). Variables contributing to parental stress 

include managing difficult behaviours and facing barriers to accessing support (Bluth 
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et al., 2013). Research suggests parents with a child with ASD experience greater 

stress than that of parents with  typically developing children (Giovagnoli et al., 2015; 

Padden & James, 2017).  

Furthermore, along with parental stress and negative impacts on family life, 

the economic cost of providing care to an individual with ASD without an 

accompanying intellectual disability across one individuals lifespan is an estimated 

amount of £917,000 in the UK and $1.46 million in the US (Autism Speaks, 2012). 

Additionally, individuals with ASD who are also affected by an intellectual disability 

(an IQ of <70) represent an estimated cost of £1.5 million in the UK and $2.4 million 

in the US across a lifespan. A literature review conducted in 2019 provided a 

comprehensive overview of the cost of ASD (Rogge & Janssen, 2019). The review 

included studies that focused on the lifelong cost for both children and adults with 

ASD conducted in the US, the UK, Australia, Sweden, Canada, The Netherlands, 

China and Egypt. The review distinguished between six types of ASD costs which 

included: medical and health care related costs, production loss for adults with ASD, 

cost of loss of productivity for caregivers, accommodation costs, respite care and out-

of-pocket expenses. One key finding was that the cost of health care was significantly 

higher for individuals with ASD when compared to individuals without ASD and it 

showed to increase over an individual’s lifetime. In the same review, an evaluation of 

therapeutic costs for individuals with ASD was also conducted finding that most 

studies utilising early intervention had an annual cost of $40,000-$60,000 in the US. 

The cost of early intervention in the UK (Järbrink et al., 2003) and Sweden (Järbrink, 

2007) was significantly lower. Other health or education-related costs included speech 

and language therapy, behaviour support services, and social skill programs, with the 

need for such services showing to decrease with age. However, the authors suggested 
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that this reduction was possibly due to a cut in funding once a child reaches adulthood. 

Educational costs evaluated in studies conducted in the UK illustrated that costs were 

higher for individuals with ASD with an accompaning intellectual disability when 

compared to individuals with ASD without an accompanying intellectual disability.  

 Furthermore, it is estimated that just 16% of adults with autism are in full time 

employment (National Autistic Society, 2016). With that being said, Rogge and 

Janssen (2019) investigated the cost of production loss for individuals with ASD and 

findings suggested that the costs of un-employment is one of the maximum costs for 

an adult with ASD which in turn has affected a number of financial difficulties for 

caregivers of individuals with ASD. For example, Ganz (2007) found that the average 

cost of productivity loss for parents of a child with ASD in the US was $1,234,512 

over a lifespan of caring for an individual with ASD. The lifespan production loss for 

an individual with ASD was $1,325,234. Similarly, Buescher et al. (2014) found that 

the annual cost for productivity loss for an individual with ASD in the UK was £21,797 

per year without an accompanying intellectual disability and £25,644 with an 

intellectual disability. The annual cost for parents’ loss of productivity when there is 

a child with ASD in the family was estimated at £608 for a child between the age of 

zero and three, £5,314 for a child between the age of four and 17, and £1477 for an 

adult with ASD. The authors of the review (Rogge & Janssen, 2019) found that 

estimated costs surrounding accommodation and respite were rarely reported in the 

literature but from available data it seemed that the costs associated with ASD and 

accompanying intellectual disability differ significantly. A higher estimated cost was 

also associated with adults with ASD rather than children, as most children were still 

living at home and not in residential care. The authors concluded that a large 

proportion of ASD costs were for individuals residing in residential care. Concluding 
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the review, the authors found an overall estimated cost of ASD to be between $2.4 

million and $3.2 million in the US and £1.5 million to £2.4 million in the UK which 

is higher than the costs displayed by Autism Speaks in 2012.  

Additionally, a report has been conducted to estimate the economic impact of 

ASD by the year 2025 (Leigh & Du, 2015). Estimates suggested that for 2015, annual 

medical and non-medical costs, combined with productivity costs were $268 billion 

(range $162 - $367 billion) for the year 2015 and were expected to increase to $461 

billion (range $276 billion - $1011 billion) by 2025 if ASD growth rates continue. 

These estimates have been shown to be higher than the costs of stroke and 

hypertension together (Go et al., 2014) and are expected to exceed the costs of diabetes 

which is expected to rise to four million by 2025 in the UK (The Global Diabetes 

Community, 2019). These alarming figures should invite policy makers into debate 

surrounding the treatment of individuals with ASD. To prevent figures reaching an 

all-time high in 2025, clearly costing governments billions, government funding 

should be poured into effective evidence-based interventions for children with ASD 

which will have the potential to reduce costs when an individual reaches adulthood 

improving quality of life. By managing challenging behaviours, shaping socially 

significant behaviours and promoting independence, the probability of an individual 

relying on additional costly services by the time they reach adulthood may be reduced. 

This will be described in more detail in Chapter 3.    
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Chapter 3: 

Applied Behaviour Analysis 

The Chapter provides a history of behaviour analysis followed by the definition of 

ABA as a natural science. ABA the basis for EBP and effective autism intervention 

for those that require it is then described. The Chapter provides the reader with a brief 

overview of the principles of behaviour analysis and the teaching strategies derived 

from such principles. A full description of each principle is beyond the scope of the 

thesis and the descriptions provided are intended just to give the reader a brief 

background of the behaviour principles. A description on alternative interventions for 

those with autism is provided, followed by advocating for effective intervention for 

individuals with a diagnosis of autism who require support.
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3.1 The History of Behaviour Analysis 

ABA is one of the three branches of the natural science of behaviour analysis. 

The discipline is broader than any one branch with two additional branches: 

philosophy and experimental behaviour analysis and the third branch: applied 

behaviour analysis. Behaviourism is the philosophy of behaviour and it was developed 

in the 1900s, when psychology was governed by the study of mental processes (Leaf 

et al., 2017). However, John Watson, an early behaviourist, distinguished a new focus 

for the field of psychology. His article, “Psychology as the Behaviorist Views it” 

(Watson, 1913), argued that the proper focus of psychology should be experiments of 

observable behaviour rather than states of the mind, that is, thoughts and feelings do 

not influence behaviour. Watson argued that all behaviour is controlled by 

environmental stimuli (S) that evoke a behavioural response (R; Cooper et al., 2020). 

His version of behaviourism is known as methodological behaviourism which refers 

to the analysis of publicly observable events, referred to as the S-R model (stimulus-

response).  

 In 1938, B. F Skinner founded the experimental analysis of behaviour in his 

publication “The Behavior of Organisms” (Skinner, 1938). Within this, he coined the 

term radical behaviourism stating that all aspects of human behaviour should be open 

to investigation, including “what is inside the skin” (Skinner, 1974, p. 218). This is 

known as private events. Broadly speaking, although we cannot observe a person’s 

thoughts (private events), we can analyse the environmental factors that influence 

private events. This is known as the S-R-S model (stimulus-response-stimulus).  

 To date, scientists have conducted thousands of experimental and applied 

studies studying behaviour analytic principles and methods, including studies focusing 
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on how behaviour changes, how it is influenced by the environment and how 

antecedent and consequential events can maintain behaviour. It is based on these 

procedures described in the vast body of literature that behaviour analysts develop 

interventions to improve socially significant behaviours to enhance the quality of life 

of the individuals they serve.  

3.2 Applied Behaviour Analysis 

 ABA can be defined as the science that studies behaviour of social importance 

(Fisher et al., 2011; Leaf et al., 2017). ABA is the applied branch of the science of 

behaviour analysis. Often wrongly conceptualised as an intervention for autism,  ABA 

is not simply just one intervention or one method for autism (Keenan & Dillenburger, 

2020b), but rather, an applied science from which numerous techniques are derived 

that benefit those with a range of needs and diagnoses (Dillenburger & Keenan, 2009). 

In reality, there are thousands of published research articles employing the science of 

behaviour analysis to support change in socially significant behaviours in areas other 

than autism. For example, studies have investigated the use of ABA in improving 

substance abuse treatment among prisoners (Burdon et al., 2011), teaching foreign 

language to typical adults (Dounavi, 2014), managing weight (Washington et al., 

2014), and reducing cigarette smoking (Romanowich & Lamb, 2015), to name just a 

few.  

In 1968, Baer, Wolf and Risley, in their influential article “Some Current 

Dimensions of Behaviour Analysis”, recommended seven dimensions for applied 

behavioural research. Re-evaluated again in 1987,  the seven dimensions they 

presented continued to operate as valuable and applicable indicators for ascertaining 

research in ABA (Cooper et al., 2020), and are still followed by behaviour analysts 
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today. The first dimension describes that behaviour analytical research should be 

“applied” (Baer et al., 1987, pp. 92-93). In other words, behavioural research should 

focus on target behaviours of social significance, enhancing the quality of life to the 

individuals served rather than for the sole purpose of a research project. The authors 

provide an excellent example between the applied researcher and the non-applied 

researcher, in that, the non-applied researcher studying eating is doing so to assess if 

it relates to metabolism. However, the applied researcher is rather assessing eating as 

a behaviour to help individuals who may eat too little or too much.  

Secondly, the applied research should be “behavioural” (p. 93). In other words, 

behaviour analysts should measure the actual behaviour of interest with observable 

and quantifiable measures. For example, a study may assess how many vegetables 

adults eat per day via an indirect measure such as a questionnaire. Subjective measures 

such as questionnaires, although still valuable, do not give a direct measure of the 

behaviour of interest. In order to make empirical conclusions regarding the target 

behaviour (in this case, the number of vegetables eaten) and adhere to the behavioural 

dimension, the researcher would directly observe and measure how many vegetables 

adults eat per day. Thirdly, the applied research is “analytic” (pp. 93-94). The research 

should be able to demonstrate a functional relation (i.e., the change in the dependent 

variable was because of the independent variable and no other un-controlled 

extraneous variables). The behaviour analyst must be able to control occurrences and 

non-occurrences of the target behaviour.  

The fourth dimension, “technological” (p. 95), calls for studies to define 

procedures with replicable precision. The study, no matter the power of its effects, will 

hold little value if it cannot be replicated (Park, 2004; Tsang & Kwan, 1999). The fifth 

dimension described by Bear and colleagues, states that applied research must be 
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“conceptually system[atic]” (p. 96). In other words, applied behavioural research, as 

well as being technological, must describe procedures relevant to ABA principles. The 

sixth dimension states that applied research is “effective” (p. 96). Target behaviours 

selected for improvement should be relevant to the client as well as being effective. 

Behaviour analysts visually inspect data sets to evaluate if data show positive trends. 

Constant monitoring and evaluation of data will allow behaviour analysts to determine 

functional relations and the effectiveness of a particular independent variable.  

Finally, the seventh dimension as stated by Bear and colleagues is “generality” 

(pp. 96-97). Interventions are designed to improve behaviour that can generalise to 

other settings, people and materials. Not only should behaviours be generalised, 

behaviours must be maintained after termination of the intervention. Broadly 

speaking, if a problem behaviour has decreased throughout an intervention yet 

increases once intervention has been withdrawn, the intervention has lacked 

generality. Behaviour analysts must aim to teach behaviours that can appear in other 

environments (not just the treatment setting) and spread to other behaviours. For 

example, teaching a child to read with his mother wouldn’t be useful if he could not 

read in school also. Teaching the skill of reading a book can generalise to other 

behaviours such as, having the ability to read instructions or read a letter from a friend. 

The seven dimensions described help guide behaviour analysts when designing 

behaviour analytical interventions to ensure they are effective and socially valid.  

As well as practicing in accordance with the seven dimensions, behaviour 

analysts are bound by a strict code of ethics. The Behaviour Analyst Certification 

Board (BACB), officially formed in 1998 (Shook, 2005), is the professional 

credentialing body for BCBAs and sets out a strict ethics code known as the 

“Professional and Ethical Compliance Code for Behaviour Analysts” (BACB, 2016). 
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The code contains 10 sections which are pertinent to the ethical behaviour of a 

behaviour analyst. Every behaviour analysts’ evaluations, decisions and actions must 

be ethically sound and guided by the seven dimensions described above. When making 

any decisions, a behaviour analyst must ask oneself, what is the right thing to do? 

What is worth doing? What does it mean to be a good behaviour analyst (Reich, 1988)? 

Following these questions guided by ethics and designing interventions that are based 

on the seven dimensions will not only maintain the dignity and welfare of clients and 

colleagues but also hold the profession of behaviour analysis to a very high standard.  

3.3 Applied Behaviour Analysis as the basis of Evidence-based Intervention for 

Individuals with Autism Requiring Support 

The American Psychological Association (APA) defines evidence-based 

practice in psychology as “the integration of the best available research with clinical 

expertise in the context of patient characteristics, culture, and preferences” 

(American Psychological Association, 2005). Slocum et al. (2014) define clinical 

expertise in ABA as: 

(a) knowledge of the research literature and its applicability to particular clients, 
(b) incorporation of the conceptual system of ABA, (c) breadth and depth of 
clinical and interpersonal skills, (d) integration of client values and context, (e) 
recognition of the need for outside consultation, (f) data-based decision making, 
and (g) ongoing professional development (p. 51). 
  

The clinical expertise listed above, is a skill set required of an individual with 

the BCBA qualification who often work with individuals with autism designing 

interventions based on the science of ABA. A notable research report conducted in 

2014 investigated EBPs for interventions for  individuals with autism (Wong et al., 

2014). To be included in the review, studies had to meet the following inclusion 

criteria: (1) individuals with ASD between birth and 22 years old; (2) interventions 
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that were behavioural, developmental or educational; (3) interventions compared to 

no intervention or an alternative intervention; (4) have outcomes in behavioural, 

developmental or academic variables, and (5) were an experimental group design, 

quasi-experimental group design or single-subject group design. A total of 456 studies 

were selected for review and a total of 27 practices met the criteria for being evidence 

based.  

A clear trend in the set of studies found in this review was the authors’ selection 
of EBPs, most often applied behavior analysis techniques, that they used in 
combination to address a specific behaviour problem or goal for the participant 
(p. 29).  

The majority of studies were behaviour analytic in nature, adapting interventions 

derived from the principles of ABA including procedures such as, extinction, 

differential reinforcement, antecedent-based intervention, discrete trial training and 

functional communication training to name a few. A recent update of the report found 

28 practices meeting the criteria for EBP (Steinbrenner et al., 2020) finding similar 

results to Wong et al. (2014; studies meeting the criteria for EBP utilised behaviour 

analytic techniques).  

 There is an existing amount of evidence on the effectiveness of behaviour 

analytic procedures for individuals with autism across the lifespan (Ivy & Schreck, 

2016; Virues-Ortega et al., 2013), including studies focusing on infants (MacDonald 

et al., 2014; Reichow & Wolery, 2009; Rogers et al., 2014; Tanner & Dounavi, 2020), 

adolescents and adults (Bellini & Akullian, 2007; de Bruin et al., 2013; Orinstein et 

al., 2014; Roth et al., 2014). A popular EBP for early learners which gained its 

popularity in the 1980’s due to the work of Dr Ivar Lovaas is known as early intensive 

behavioural intervention (EIBI). Its focus is on the teaching of communication, social 
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interactions and adaptive skills. As children grow to adolescents and adults, teaching 

shifts its focus to individual functional skills such as community skills, leisure, 

personal care and employability skills (Ivy & Schreck, 2016). 

EIBI is a behavioural intervention based on the principles of ABA (see Chapter 

3.5). Its focus has typically been on pre-school children providing 20-40 hours of 

treatment per week. A typical EIBI treatment package will focus on improving a wide 

range of behaviours including expressive and receptive language skills, play skills, 

social skills and functional living skills. In 1987, Lovaas published a study showing 

the effects of EIBI with 19 children over 2 years (Lovaas, 1987). The paradigm study 

illustrated that 47% of the children in the treatment group, receiving at least 40 hours 

of EIBI per week, were indistinguishable from their peers and “achieved normal 

intellectual and educational functioning” (p. 3). Since then, further studies have been 

published replicating the work of Lovaas showing positive outcomes with a high level 

of scientific merit (Cohen et al., 2006; Eikeseth et al., 2007; Howard et al., 2005; 

Remington et al., 2007; Smith et al., 2000). Although there is controversary 

surrounding the methodological flaws of the study, including the treatment time frame 

(Gresham & MacMillan, 1998), further meta-analysis and reviews have since been 

published addressing these flaws (Eldevik et al., 2009, Eldevik et al., 2010; Rogers & 

Vismara, 2008). For example, Eldevik et al’s. (2009) meta-analysis demonstrated the 

average effect size of the nine studies utilising comparison or control groups was 1.103 

(95% CI - .871, 1.335) for IQ change and .660 (95% CI = .41, .90) for adaptive 

behaviour change (high to moderate effect sizes). Thus, indicating that EIBI should be 

the intervention of choice for individuals with ASD. Ultimately, EIBI led to 

integration of ABA as an EBP.  
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3.4 How Antecedents and Consequences Influence Operant Behaviour 

The principles of behaviour analysis were founded from early work on 

respondent and operant conditioning. Respondent behaviours are elicited by 

unconditioned stimuli (US) that elicit an involuntary response (unconditioned 

response; UR; Skinner, 1938). For example, the pupil flickering is an unconditioned 

reflex that occurs when exposed to direct sunlight (UR). Each of these responses to 

unconditioned stimuli are considered a reflex, i.e., behaviours that are not learned but 

are instead “part of the organism’s genetic endowment” (Cooper et al., 2020). 

Respondent conditioning, also known as Pavlovian conditioning (Sturmey et al., 2007; 

Stussi et al., 2019) occurs when the US is paired with a neutral stimulus (NS) to elicit 

a conditioned response. Pavlov conducted an experiment to test if he could evoke 

salivation from a dog from pairing a bell with the presence of food. The bell (a NS) 

was paired with the presence of food (US) which resulted in the dog eventually 

salivating to the sound of the bell alone, thus the bell became a conditioned stimulus 

(CS). Operant behaviour however, ‘operates’ on the environment which produces an 

immediate consequence. In other words, operant behaviour is learnt through 

interactions with the environment, unlike respondent behaviours in which no new 

responses are learned. Operant conditioning is dependent on the manipulation of an 

antecedent variable and “a reinforcing or punishing consequence to strengthen or 

weaken the operant behaviour” (Sturmey et al., 2007, p. 30). Therefore, operant 

behaviour is shaped by the consequences that follow it. As a result, consequences 

affect only future behaviour. After a behaviour occurs, the immediate consequence 

affects the rate at which the behaviour will or will not be reproduced again under 

similar stimulus conditions. The three-term contingency makes up the antecedent-

behaviour-consequence (also known as ABC) (Skinner,1938). Using the three-term 
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contingency, scientists can predict how organisms may respond under similar 

conditions. As described by Keenan and Dillenburger (2020) “in effect, when an 

observation can be restated as a prediction that is verified subsequently we are a little 

closer to finalising our picture of how a particular kind of organism 'works'”. 

Therefore, scientists can control how “the organism-environment interactions produce 

a pattern of behaviour change” (Keenan & Dillenburger, 2020a) to identify functional 

relations.  

3.4.1 Antecedents  

  An antecedent refers to an environmental event that occurs immediately before 

a behaviour and is the first part of Skinner’s three-term contingency (Skinner, 1938). 

For example, answering a phone would be ‘triggered’ by the environmental stimuli of 

the phone ringing. By manipulating the environment, antecedent-based interventions 

are implemented to prevent an undesirable behaviour from occurring and a body of 

evidence exits demonstrating its effectiveness (Eckert et al., 2002; Kruger et al., 2016; 

Odem & Strain, 1986; Seubert et al., 2014). Table 3.1 illustrates examples of 

antecedent-based interventions aimed to prevent problem behaviour from occurring. 
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Table 3.1 

Examples of challenging behaviour and antecedent interventions that might address 

them (Cooper et al., 2020 p. 614). 

Challenging behaviour situation Antecedent Intervention 
When directed to do homework or take a 
bath, the child is non-compliant. 

Parent provides a choice: “do you want 
to do your homework first or take a bath? 

When requested to complete a math 
worksheet with 25 problems, student 
disrupts class. 
 

Teacher breaks 25 problems into five  
worksheets of five problems each. 

After entering the classroom and waiting 
for the first lesson to begin, several 
students misbehave. 

Teacher pins an index card for each 
student on the bulletin board. Each card 
contains a personalised question. Upon 
entering the classroom, students remove 
their cards from the bulletin board, go to 
their desks and write an answer on the 
card. 
 

After staying on task for several minutes, 
a non-vocal verbal employee terminates 
the work activity by crying and throwing 
materials on the floor. 

Supervisor teaches the employee to sign 
“break please” when tired or frustrated 
and provides a brief break when the 
employee does so. 

While creeping and crawling around the 
house, an infant may encounter many 
potentially dangerous events. 

Attach gates to stairways, plug electrical 
outlets, put locks on cabinet doors, and 
remove table lamps. 

 

3.4.2 Consequence 

The consequence, the third part of the three-term contingency (Skinner, 1938), 

refers to a stimulus change that immediately follows a behaviour. For example, as 

stated above, the antecedent to talking on the phone is the phone ringing. The 

consequence is that the behaviour of talking on the phone may be positively reinforced 

by the social interaction received from the other person talking. The consequence of a 

behaviour will either increase or decrease the future frequency of that behaviour 

occurring again. For example, positive reinforcement by the social interaction of 

talking to a friend on the phone, will increase the future probability of picking up the 

phone the next time it rings. By manipulating antecedents and consequences, 
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behaviour analysts are able to shape socially significant behaviours. Many 

consequence-based interventions exist in the literature for example, the use of 

reinforcement to increase communication (Seaver & Bourret, 2020; Shillingsburg et 

al., 2019) and the use of punishment to decrease problem behaviours (Fisher et al., 

1993; Thompson et al., 1999). These principles will be described in further detail 

within the following sections, with examples from the literature.  

3.5 Principles of Applied Behaviour Analysis 

Before describing teaching strategies derived from the principles of behaviour 

analysis, it is important that the reader gains an insight into the main principles of 

ABA. The descriptions below are a brief summary of the main principles of ABA. A 

deeper description is beyond the scope of this thesis and the following sections are 

intended to just give the reader a short background knowledge (for further descriptions 

see Cooper, et al., 2020).  

3.5.1 Reinforcement  

Reinforcement plays a pivotal role in behaviour analytic interventions. 

Reinforcement occurs when there is a two-term contingency (behaviour-consequence) 

(Skinner, 1938), and when a stimulus is either added or an existing stimulus is 

removed which increases the future frequency of the behaviour occurring again under 

the same conditions. Depending on whether a stimulus is presented or removed 

following a response, will depict which type of reinforcement is being utilised; either 

positive or negative. Although Skinner originally coined reinforcement as a two-term 

contingency (i.e., a consequence follows an emitted response), scientists can observe 

antecedent events occurring prior to the behaviour (three-term contingency) to predict, 

verify and control future frequency of behaviours under the same conditions. When 
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we look at reinforcement using the three term contingency, there will be a 

discriminative stimulus (antecedent event) which signals that reinforcement is 

available. As described by Skinner, “although a conditioned operant is the result of 

the correlation of the response with a particular reinforcement, a relation between it 

and a discriminative stimulus acting prior to the response is the almost universal rule” 

(Skinner, 1938, pp. 178-179). That is, a discriminative stimulus controls behaviour, in 

that a particular response will be stronger in its presence (Michael, 1980). The 

discriminative stimuli, response and consequence make up the three-term 

contingency. Motivating operations, introduced by Jack Michael in 1982, affects the 

reinforcing strength of the consequence.  For example, the reinforcing strength of food 

will be extremely high if you have not eaten in three hours. Alternatively, the 

reinforcing strength of food as a reinforcer if you have just eaten a large meal will not 

strengthen behaviours that seek out food. This is referred to as an abolishing operation 

for food. Motivating and abolishing operations can be manipulated to encourage 

appropriate behaviours while keeping learning fun for the individual. When 

motivating operations are present, this becomes a four-term-contingency: motivating 

operation, antecedent, behaviour, consequence. For example, Lang et al. (2012) 

assessed the effects of a motivating operation manipulation on the emission of 

previously acquired mands (requests) in order to investigate the maintenance of newly 

trained mands. The authors assessed pre-session reinforcer access in which the 

participant had continuous access to the preferred item. If the participant did not 

engage with the preferred item, it was represented until it was rejected three times 

(participant showed satiation from the preferred item). No pre-session reinforcer 

access was also assessed in which the participant did not have access to the preferred 

item 24 hours prior to sessions. Results illustrated that low levels of manding occurred 
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in maintenance sessions when the participant had prior access to a preferred item and 

a high level of responding was demonstrated in the no pre-session reinforcer access 

condition. Thus, these results have demonstrated the influence of motivating 

operations on target responses. 

3.5.2 Punishment  

Punishment, a basic principle of learning and  two-term contingency (Skinner, 

1938), occurs when there is a two term-contingency (behaviour-consequence); a 

presentation or removal of a stimulus following a behaviour resulting in a decrease of 

that behaviour in the future following the same conditions. As with reinforcement, 

motivating operations affect the value of a specific punisher. The Professional and 

Ethical Compliance Code for Behaviour Analyst has strict guidelines surrounding the 

use of punishment (code 4.08). For example, behaviour analysts must only implement 

a punishment procedure when all other reinforcement-based procedures have been 

experimentally evaluated from the commencement of an intervention, unless the 

behaviour of concern poses a severity or dangerousness that should require a 

punishment procedure from the outset (Bailey & Burch, 2016). Similarly, a 

punishment procedure, if required, must “always include reinforcement procedures for 

alternative behaviour in the behaviour-change program” (p. 133). Many studies have 

illustrated positive outcomes when combining a reinforcement and punishment-based 

procedure to decrease behaviours that challenge (DeRosa et al., 2016; Fisher et al., 

1993; Thompson et al., 1999, to name a few). For example, De Rosa et al. (2016) 

investigated the effects of noncontingent reinforcement (NCR) and punishment on the 

reduction of rumination. NCR with preferred edibles and punishment (in the form of 

a facial screen) were implemented in isolation from one another to evaluate the 
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independent effects of each variable. The final treatment package which included the 

combination of NCR and punishment was most effective at reducing rumination by 

96% of previous baseline levels.  

3.5.3 Extinction 

Extinction is a term used to describe withdrawing a reinforcer from a 

previously reinforced behaviour and as a result there is a decrease in the rate of 

responding (Skinner, 1953). It is important to recognise that extinction does not 

prevent a behaviour from occurring but rather terminates the maintaining reinforcer 

associated with the future frequency of the behaviour. When a functional behaviour 

assessment is conducted (see Chapter 3.7.8), the form of an extinction procedure is 

matched to its function (Cooper et al., 2020). For example, an assessment may reveal 

a child’s shouting out in class results in his/her removal from the classroom. Further 

analysis indicates that when the child is presented with a task (antecedent), the child 

shouts out (behaviour), resulting in his/her removal from the classroom (consequence). 

As shouting out in class increases, we can conclude that removal from the classroom 

is negatively reinforcing the behaviour of shouting out in class. If, as in this example, 

an extinction procedure was to be utilised, the child would not escape from the 

classroom (withdrawing the reinforcer) and would be required to complete the task 

presented. Of course, further variables would be evaluated to teach the child an 

appropriate replacement behaviour (i.e., a functional communicative response such as 

“break please”). The replacement behaviour would receive reinforcement which in 

turn strengthens the appropriate behaviour and minimises problem behaviour 

(shouting out). A huge body of evidence exists supporting the use of extinction 

combined with the reinforcement of replacement behaviours (Betz et al., 2011; Fisher 

et al., 2004; LaRue et al., 2011; Rincover et al., 1979; Waters et al., 2009).  
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It is important to note the possible side effects of an extinction procedure. 

Firstly, an extinction burst may occur as a result of withdrawing a previously known 

reinforcer for a target behaviour. An extinction burst is when the frequency and/or 

intensity of a target behaviour has a sharp increase upon the introduction of extinction. 

Secondly, a further side effect may be extinction-induced aggression, (aggression 

increases as a result of the extinction procedure). Lerman et al. (1999) investigated the 

prevalence of bursting and aggression during the treatment of self-injurious behaviour. 

In their analysis, the authors found that bursts and aggression increases were 

substantially lower when an extinction procedure had been combined with other 

treatment packages (e.g., reinforcement or antecedent manipulations). It is therefore 

of paramount importance, more so when dealing with severe and dangerous 

challenging behaviour, that practitioners consider the side effects of an extinction 

procedure. Where possible, the combination of variables within a treatment package 

may reduce the negative side effects of extinction procedures when treating a 

dangerous behaviour.  

3.7 Teaching Strategies derived from the Principles of Applied Behaviour 

Analysis 

3.7.1 Discrete Trial Training 

A discrete trial is a small division of instruction typically implemented within 

five to 20 seconds (Smith, 2001) and was predominately utilised in Lovaas’ EIBI 

approach (Booth & Keenan, 2018). Its method involves breaking down a complex skill 

into smaller teachable units with each trial having a definitive beginning and end (Leaf 

& McEachin, 1999).  A discrete trial training teaching procedure will often include 

five parts: (1) an antecedent (i.e., a discriminative stimulus which acts as a cue for the 
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child to engage in a response while signalling availability of reinforcement; for 

example a teacher may say “touch red”, which will indicate that if the student responds 

correctly, a reinforcer will follow); (2) a prompt (i.e., an additional antecedent stimulus 

that increases the probability of a correct response being emitted) for example, the 

teacher may guide the child’s hand to engage in the correct response (see Table 3.2 for 

types of prompting procedures); (3) the response the child engages in; (4) a 

consequence (i.e., a reinforcer will be provided for correct responding, while no 

reinforcer will be provided for incorrect responses and corrective feedback may 

instead be used by the teacher in the form of “oh no, try again” followed by a specific 

error correction procedure), and (5) an intertrial interval. The intertrial interval is a 

pause, normally three to five seconds allowing the child to have access to the reinforcer 

before beginning the next trial. During this time, the teacher records data on the 

accuracy of the child’s responses. Discrete trial training helps to teach new forms of 

behaviour, discriminations, expressive and receptive language, imitation, and 

conversation skills (Leaf & McEachin, 1999; Smith, 2001).  
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Table 3.2  

Prompting procedures utilised in DTT  

Type of prompt Prompt Procedure  
Response 
prompt (acts 
directly on the 
response of the 
learner) 

Physical prompt Teacher gently 
places hands over 
the learner’s hands 
to physically guide 
the student to 
complete the 
activity and fades 
out as required. 

Most invasive  

Response 
prompt 

Model prompt Learner watches the 
teacher perform the 
task. Teacher may 
say something like 
“copy me”. 

 

Response 
prompt 

Verbal prompt Teacher provides a 
verbal que to the 
learner to signal a 
correct response. 

Most difficult to 
fade 

Stimulus 
prompt (makes 
the stimulus 
more obvious 
to the learner) 

Gesture prompt Teacher points or 
taps to signal a 
correct response. 

 

Stimulus 
prompt 

Positional prompt Placing the correct 
item in a closer 
proximity to the 
learner 

 

Stimulus 
prompt 

Redundancy prompt Dimensions of an 
item are paired with 
the correct response 

 

 

3.7.2 Errorless Learning 

Errorless learning is a method that prevents the child from making errors and 

gradually transfers stimulus control from contrived responses to naturally existing 

stimuli. Errorless learning allows the child to gain access to reinforcers by using early 

and immediate prompts that minimise errors during instructions that lead to skill 

acquisition (Oppenheimer et al., 1993). Using this method eliminates any problem 

behaviours associated with incorrect responding while ensuring success of the child. 
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Over time a procedure to fade out prompts is implemented which will allow the child 

to respond independently.  

3.7.3 Prompts and Prompt Fading 

As described in section 3.71, a prompt is an additional antecedent stimulus that 

increases the probability of a correct response being emitted. For example, the teacher 

may guide the child’s hand to engage in the correct response (see Table 3.2 for types 

of prompting procedures). Prompts should be selected based on the individual needs 

of the learner and should be as minimal as possible to prevent prompt dependency 

(Neitzel & Wolery, 2010). Prompts should be faded out as quickly as possible to 

enable the learner to engage in the target behaviour independently. There are a few 

different ways in which prompts can be faded. Firstly, prompts should follow a 

specific hierarchy that has been individualised to the learner. Prompting hierarchies 

involve moving between the most restrictive prompt to the least restrictive prompt 

(most-to-least) until the individual is independent with the skill. Additionally, if the 

learner requires further assistance with an already independent skill, the practitioner 

may add in a least restrictive prompt and gradually increase to the most restrictive 

prompt (least-to-most) as the individual needs it. Furthermore, in order to fade 

prompts, the practitioner may implement a time-delay procedure prior to presenting 

the prompt. That is, initially, the child is given a prompt on a 0-second delay to 

promote success meaning the individual can access reinforcement. This is known as 

0-second or simultaneous prompting and functions to reduce the probability of learner 

error (O’Neill et al., 2020). As time goes on and the individual has more success with 

the skill, a progressive prompt delay procedure may be implemented. For example, a 

2-second delay may be inserted in-between the instruction and the delivery of the 

prompt. This gives the individual the opportunity to engage in the response 



 

 
 
 

 
 
  42 

 

independently within 2-seconds prior to receiving a prompt. The time delay is then 

progressively increased until the individual no longer requires a prompt. Numerous 

experiments have shown the effectiveness of different prompt fading procedures and 

careful examination of the teaching conditions surrounding each learner should guide 

the selection of the most appropriate technique. 

3.7.4 The Analysis of Verbal Behaviour  

Verbal behaviour is any behaviour that accesses reinforcement through the 

mediation of a listener (Skinner, 1957). Language was for the first time defined in a 

functional manner in 1957 when Skinner published his seminal book “Verbal 

Behaviour”. The speaker gains access to reinforcement through the behaviour of the 

listener and the listener learns how to reinforce the speaker’s verbal behaviour. Skinner 

identified the sources of control of verbal behaviour as either a motivating operation 

or a discriminative stimulus (non-verbal and verbal respectively). 

Skinner coined the six basic verbal operants that a speaker employs to 

communicate: (1) mand, gaining something desired; (2) echoic, speaker repeats the 

verbal behaviour of another listener; (3) intraverbal, speaker responds to other people; 

(4) tact, speaker labels items in the environment; (5) textual, reading written words, 

and (6) transcription, writing words that are spoken. In 1982, a refinement of the terms 

was made by Jack Michael. In his paper “Skinner’s Elementary Verbal Relations: 

Some New Categories” he stated: 

In teaching from Verbal Behavior I have found it convenient to add two more 
special terms to the list of elementary relations. This addition does not identify 
new or previously overlooked relations, but rather provides names for implied 
categories, and gives a place for several forms of verbal behavior that were not 
previously classifiable (Michael, 1982, p. 1).  
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Michael coined the categories codic and duplic. Verbal operants forming a codic are 

controlled by a verbal discriminative stimulus, have point-to-point correspondence 

(i.e., the beginning, middle and end of the verbal stimulus matches the beginning 

middle and end of a verbal response), and have no formal similarity (i.e., does not 

share the same sense mode and is not physically identical to the antecedent stimulus). 

For example, writing the word cat  when hearing someone say “cat” (Blair & Farros, 

2019). A duplic on the other hand, is controlled by a verbal discriminative stimulus, 

has point-to-point correspondence and formal similarity (i.e., shares the same sense 

mode and is physically identical to the antecedent stimulus). For example, writing the 

word cat after seeing the written word cat (Blair & Farros, 2019).  The verbal operants 

are used in language training to help children with ASD learn how to communicate by 

manipulating relevant motivating operations and discriminative stimuli. A review 

published in 2006 illustrated 60 studies that used a verbal behaviour approach to 

increase communication skills in children with ASD (Sautter & LeBlanc, 2006). The 

growing body of evidence continues to support the use of a functional approach for 

teaching verbal behaviour, in the same manner that we teach any other socially 

significant human behaviour (Frampton & Shillingsburg, 2020; Hanney et al., 2019; 

Kay et al., 2020; Seaver & Bourret, 2020; Shillingsburg et al., 2019).  

3.7.5 Task Analysis 

A task analysis involves breaking down a complex skill into a smaller sequence 

of teachable steps helping to teach a task in a logical progression, with each step being 

operationally defined. When a task analysis is designed, the teacher must assess who 

the task analysis is being designed for to ensure appropriateness of the skill in terms 

of age and current skill level (Sulzer-Azaroff & Mayer, 1977). There are three ways 

in which a task analysis can be designed: (1) observe a competent individual 
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performing the skill and note the individuals steps required to complete the skill; (2) 

perform the skill yourself, noting each step involved, and (3) consult an expert in 

performing the required skill (Cooper et al., 2020). Task analyses are most often 

utilised when teaching individuals functional living skills such as, dressing, brushing 

teeth, handwashing, making a snack and performing household chores such as making 

a bed or washing clothes. Task analyses can also assist with treatment programs 

focusing on desensitisation of haircuts (Buckley et al., 2020), tolerating doctor or 

dental visits (Conyers et al., 2004; Szalwinski et al., 2019) and engaging in help-

seeking behaviours when lost (Carlile et al., 2018). Once a task analysis has been 

designed, the steps are taught using a chaining procedure.  

3.7.6 Chaining 

Behaviour chains are sequences of individual behaviours that once formed 

together, reach a terminal reinforcer. For example, the behaviour chain of brushing 

teeth might consist of individual behaviours such as, squeezing one centimetre of 

toothpaste onto the toothbrush, placing the toothbrush on left bottom teeth etc. Each 

response in the chain yields a stimulus change that functions as a conditioned 

reinforcer for that response and is a discriminative stimulus for the subsequent 

response in the chain (Cooper et al., 2020). The individual behaviours of toothbrushing 

will make up the terminal behaviour of brushing teeth. Using a task analysis, each 

component is sequentially taught to mastery level using a variety of prompting and 

differential reinforcement strategies (Cooper et al., 2020; Leaf et al., 2017; Sulzer-

Azaroff & Mayer, 1977) .  

There are three different elements to a chaining procedure: (1) forward 

chaining, (2) backward chaining, and (3) total task chaining (Leaf et al., 2017). 

Forward chaining involves teaching each step within the chain in their naturally 
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occurring order and providing reinforcement when the criterion for the completion of 

the first chain has been met. The remaining steps in the chain are completed by the 

teacher. From then on, reinforcement is delivered for the accurate completion of the 

next two steps, three steps and so on. For example, when the first step ‘takes the 

toothbrush from the cup’ is complete, reinforcement is provided. Thereafter, step one 

‘takes the toothbrush from the cup’ and step two ‘picks up the toothpaste’ would be 

reinforced concurrently until all steps in the chain have met mastery criterion.  

Backward chaining starts with teaching the last step of the chain first. The 

teacher completes all steps in the chain except for the final step. When the child 

completes the final step, reinforcement is provided. As with forward chaining, 

reinforcement is then provided for two steps concurrently, only in backward chaining, 

the teacher moves through each step backwards. In other words, reinforcement is 

provided when the student is able to emit the second-last step and the last step, and so 

on. The key advantage of applying this approach is that the child “contacts the chain’s 

terminal reinforcer on every instructional trial” (Cooper et al., 2020, p. 568). A number 

of research articles exist demonstrating the use of backward chaining when teaching 

skills such as internet skills to adults with ASD (Jerome et al., 2007) and treating liquid 

refusal to a 12 year old boy (Hagopian et al., 1996).  

Total task chaining is the third method which involves teaching each chain in 

its entire sequence with the learner contacting reinforcement only at the end of the 

chain. Prompting strategies are utilised throughout the chain until the child has reached 

the pre-determined mastery criterion. This style of teaching is helpful when the child 

already has some of the prerequisite skills already in their learning repertoire. A study 

comparing the use of backward chaining and total task chaining found that participants 

demonstrated a greater rate of learning when using a total task chaining procedure 
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when compared to backward chaining (Spooner, 1984). As mentioned, in a backward 

chaining teaching procedure, the learner only completes the chains that are mastered, 

and the chain being taught. Whereas, in a total task chaining procedure, the learner is 

exposed to more learning trials, with each link in the chain being taught. The author 

suggests that the increased number of stimulus presentations with total task chaining 

may be a possibility for an increased learning rate. 

3.7.7 Shaping  

Shaping is a process in which a teacher differentially reinforces successive 

approximations towards a terminal behaviour (Cooper et al., 2020; Skinner, 1953) and 

is a powerful technique to encourage behaviour changes in prevailing behavioural 

repertoires or teaching new behaviours. Shaping allows the teacher to build upon 

desired behaviours while rewarding the behaviours that become progressively closer 

to the final behavioural goal by carefully changing the criterion for reinforcement. 

Research has effectively used shaping procedures to increase approach responses for 

specific phobias (Ricciardi et al., 2006), teach eye contact (Fonger & Malott, 2019), 

increase food consumption (Hodges et al., 2017) and increase vocal skills (Newman 

et al., 2009).  

3.7.8 Natural Environment Teaching 

Natural Environment Teaching (NET) involves teaching skills in the 

environment where the individual will need them. This results in several benefits such 

as, an individual will be able to generalise skills more easily due to the nature of 

teaching in the natural environment. Prompts and reinforcers will continue being 

present once teaching concludes, as the ones naturally present in the environment will 

have been selected for use from the beginning (Weiss, 2001). A NET session will be 
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loosely structured compared to a typical discrete trial training session which is highly 

structured consisting of the child seated at a table across from the teacher. A NET 

session follows a child’s motivation and targets are derived from items present in the 

natural environment, building spontaneity (Halle, 1987; Matson et al., 1990). The 

teacher assesses what item the child is motivated to obtain in a particular moment of 

time and may target manding for that item the child motivated for. For example, if a 

child is colouring, the instructor will hold back the colours, using the child’s 

motivation to evoke a mand for the colour needed. Reinforcement is not contrived, 

meaning additional reinforcement is not required to be faded out.  

3.7.9 Functional Behaviour Assessment and Functional Analysis 

A functional behaviour assessment is a method used to determine the 

environmental variables maintaining behaviour, more commonly used when 

addressing challenging behaviours (Beavers et al., 2013; Hanley, 2012; Hanley et al., 

2014; Iwata et al., 1982/1994). Behaviour analysts utilise functional behaviour 

assessments to draw conclusions as to why a problem behaviour is occurring. Once a 

function is determined, a function-based treatment can be designed. Matching an 

intervention to the function of the behaviour is fundamental for intervention success 

(Hanley et al., 2003; Ingram et al., 2005). The word function has two meanings: (1) 

the behaviour is a function of some variable, and (2) the function of behaviour is to 

obtain reinforcement. Both indirect and direct measures of assessment will be 

employed to determine the environmental variables surrounding problem behaviour 

(i.e., the contingencies strengthening behaviour). The first stage in conducting a 

functional behaviour assessment is the gathering of information about the target 

behaviour with indirect and descriptive assessments (Beavers et al., 2013; Cooper et 

al., 2020; Hanley, 2012; Iwata et al., 2013). Indirect assessments consist of interviews, 
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checklists, rating scales or questionnaires to attain a collection of data from those who 

are well-known to the person engaging in the target behaviour (Durand & Crimmins, 

1988; Iwata et al., 2013; Matson & Vollmer, 1995).  

One indirect measure commonly utilised in assessment procedures is the 

“Functional Analysis Screening Tool” (FAST; Iwata & DeLeon, 1996). It consists of 

16 interview questions surrounding the target behaviour, for example ‘does the 

behaviour of concern happen when the child is engaged with his/her favourite toys’. 

The questions are answered using a simple yes/no, leaving little room for judgement, 

enabling the development of a hypothesis of the variables maintaining problem 

behaviour. Following the development of the hypothesis, it is tested by implementing 

an FA (Iwata et al., 1982/1994). FA is an experimental procedure and as such the most 

empirically supported method for determining environmental variables maintaining 

problem behaviour. The experimental method yields the strongest and most reliable 

results and is considered the ‘gold standard’ of functional behaviour assessments 

(Wacker et al., 2004). FA involves the arrangement of environmental variables to test 

if they control the occurrence of behaviour and data are recorded on the occurrence or 

non-occurrence of the target behaviour. In the classical FA (Iwata et al., 1982/1994), 

three test conditions and one control condition are manipulated: (1) contingent 

attention (test); (2) contingent escape (test); (3) alone (test), and (4) play (control). The 

FA is usually conducted after the indirect assessments have been conducted such as 

the FAST. Although there are many other indirect assessments available (Durand & 

Crimmins, 1992; Lewis et al., 1994; Wieseler et al., 1985), Iwata et al. (2013) found 

that FAST results matched the function of behaviour when compared to functional 

analyses (FA) in 63.8% (n = 44) of cases.  
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As described in Iwata and colleagues’ (1982/1984) seminal paper, contingent 

attention involves putting the child in a state of deprivation for attention; if the target 

behaviour occurs, a small amount of attention is contingently provided and then 

removed again. Contingent escape involves putting the child in a state of satiation for 

an aversive task; non-preferred and difficult demands are then repeatedly presented. 

On the occurrence of target behaviour, demands are contingently removed for a short 

period of time before being re-presented again. In the alone condition, the child is left 

safely in a room with no demands or social interaction to test for automatic 

reinforcement. The behaviour analyst may observe behaviour via a camera footage. 

The play condition is the control condition testing whether antecedents and 

consequences employed in the three experimental conditions work as expected. Upon 

completion of the FA, data are visually analysed, and conclusions are made 

surrounding the function of problem behaviour. Function-based treatments can then 

be designed with the outcomes under constant evaluation (Hanley et al., 2003; Ingram 

et al., 2005). 

3.7.10 Functional Communication Training 

 FCT, first described by Durrand & Carr (1985), is a intervention that follows 

a functional behaviour assessment (Tiger et al., 2008) aiming to replace the problem 

behaviour with an adaptive communicative response that serves the same function as 

the problem behaviour (Fisher et al., 1993; Fuhrman et al., 2018; Gerow et al., 2018; 

Hanley et al., 2014). Differential reinforcement is utilised in which, typically, the 

problem behaviour is placed on extinction and the new communicative response 

receives a dense schedule of reinforcement, thinned over time. For example, Harding 

et al. (2009) coached a parent to conduct an FA and FCT training with her two-year 

old son. FA results illustrated destructive behaviour was maintained by escape from 
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demands. A functional communicative response was taught to the child to ask for a 

break or to play. The response was differentially reinforced and thinned over time. 

Results showed positive outcomes which were maintained for one year. A wealth of 

evidence exists to support the use of FCT (Fisher et al., 1993; Gerow et al., 2018; 

Hanley et al., 2014; Tiger et al., 2008, to name a small few). 

3.8 Alternative Autism Intervention Approaches  

Every individual with ASD is unique. Therefore, planning individualised 

interventions is of paramount importance. Unfortunately, there have been many forms 

of un-supported evidence correlated with various interventions used with individuals 

with ASD which often parents fall victim to. Complementary and alternative medicine 

(CAM) includes various medical and healthcare systems, practices and products that 

are not generally considered part of conventional treatments (National Center for 

Complementary and Integrative Health, 2020). Such therapies include among other: 

(a) meditation; (b) hormone injections; (c) massage; (d) vitamins; (e) dietary 

supplements; (f) hyperbaric oxygen; (g) horseback riding, and (h) yoga. These are just 

some examples of therapies that fall under the CAM category. However, there are 

several others that are not included in traditional healthcare protocols, often without 

an evidence-base supporting their use.  

Regularly, parents will try any treatment that they believe may alleviate their 

child of autism symptoms without medical supervision (Owen-Smith et al., 2015). For 

example, one study found that up to 33% of parents hide information on supplement 

and nutrient treatments that they provide to their child, one of which includes a gluten 

and casein-free diet (Trudeau et al., 2019). Reasonings behind a gluten free diet may 

be due to false statements such as, children with autism have ‘leaky guts’. The myth 
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suggests that the ‘leaky gut’ allows opioids from the proteins found in gluten to enter 

the child’s bloodstream and cause autism symptoms (Singer & Ravi, 2015). Numerous 

scientific studies have shown no correlation between improvement of autism 

symptoms and a gluten free diet (Elder et al., 2006; Fernando et al., 2015; Johnson et 

al., 2011). 

A further example of a non-evidence-based treatment is chelation therapy 

(Sinha et al., 2006). Chelation therapy is a chemical procedure in which a substance is 

administered that combines with body metals and minerals, such as mercury, so that 

these can be expelled from the body. As explained in Chapter 2, there is no evidence 

to affirm the direct cause of autism, however there are numerous myths on the causes. 

One such myth is that autism is caused by heavy metal poisoning (RUDN University, 

2018). It has been reported that specialists are exhausting a diversity of chelation 

instruments and methods of administration for children with ASD “with oral 

dimercaprosuccinic acid, also known as succimer, probably the most common” (Sinha 

et al., 2006, p. 756). There is un-surprisingly no evidence to suggest that autism is 

caused by metal poisoning, neither are there any controlled studies that illustrate this 

treatment to be safe or effective (Singer & Ravi, 2015). In fact, a General Practitioner 

based in London was banned from carrying out any consultations or treatment 

involving individuals with autism for incongruously endorsing chelation as treatment 

(Dyer, 2017). Unfortunately, in 2005, a five-year old boy with ASD died from the 

treatment, after suffering cardiac arrest (Woznicki, 2005). 

3.9 Advocating for Evidence-Based Practice 

The extensive research available that indicates ABA as an EBP has driven 

policy makers in the US to categorise ABA as a medical therapy, based on the quality 
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of research deeming ABA as an EBP  (Hagopian et al., 2020). As such, all 50 states 

now fund behaviour analytical interventions in state-regulated health plans (Autism 

Speaks, 2020). Although loopholes may still exist with non-licensed states, EBP for 

autism intervention is miles ahead when compared to other countries. Unfortunately 

for countries across Europe and beyond, the reality of EBP for autism intervention is 

limited (Keenan et al., 2015). There is a huge need for parents and caregivers to be 

wary of untested treatments that have not met research rigour to be deemed an EBP 

(i.e., they have not undergone the rigorous process of scientific enquiry through quality 

empirical research, testing their safety and effectiveness through the use of 

experimental designs such as, single-subject research designs or randomised 

controlled trials) (RCT). However, when policies surrounding autism intervention in 

the UK for example do not include single-subject research designs in their samples, 

further advocation must be made in an attempt to change these policies. In the UK, the 

National Institute for Clinical Excellence (NICE) manage the best evidence-based 

clinical practice in health and social care, focusing on peer reviewed literature. 

However, NICE only consider evidence that has been through a rigours RCT when 

determining best practices, excluding all other experimental designs, denying children 

with ASD effective treatment (Keenan & Dillenburger, 2011).  

Single-subject research designs, often referred to as within-subject designs, are 

a research methodology in which the individual serves as his/her own control. An 

excellent summary provided by Johnston and Pennypacker (2009) describes within-

subject designs as follows: “A method of arranging comparisons between control and 

experimental conditions in which each subject is exposed to both control and 

experimental conditions in sequence so that the data represent the performance of 

individual participants” (p. 183). Single-subject research designs are most commonly 
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utilised in ABA-based interventions as they allow for a repeated measure of the 

dependent variable with the aim of showing a functional relation between the 

dependent variable and independent variable. In other words, these designs are 

experimental in nature and can ascertain whether any observed changes in the 

dependent variable are due to the independent variable and no other uncontrolled 

extraneous variables. In fact, the review described in section 3.3 into EBP for children, 

youth and young adults with ASD found that of the 456 studies accepted as providing 

scientific evidence, 89% (n = 408) of the articles employed a single-subject research 

design (Wong et al., 2014). The updated report (Steinbrenner et al., 2020) found 

similar results with 83% (n = 526) of the 634 included articles employing single-

subject research designs, while just 15% (n = 108) utilised group designs.  Whilst 

RCTs provide information surrounding group averages, single-subject research 

designs control for measurement artifacts such as intrasubject variability (i.e., 

differences in responding between participants) by providing the accurate measure of 

the behaviour of interest rather than the differences in group averages (Johnston & 

Pennypacker, 2009).  

The use of research to guide and inform clinical practice was originally coined 

as evidence-based medicine (Cutspec, 2004). The idea that empirical research was to 

guide clinical practice soon spread to other disciplines (Reichow et al., 2008). 

However, many quality indicators suitable for deeming research as EBP are 

specifically designed for group research designs such as RCTs. While these indicators 

test the reliability of a study’s internal and external validity along with other measures, 

often, when applied to a single-subject research design, the results yield a weaker 

result. 
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 It is important to accept single-subject research designs in their own right. 

Reichow et al. (2008) developed an evaluative method to determine EBP in autism, 

allowing for an operationalised method which combines evidence across different 

research methodologies. As previously mentioned, quality indicators designed to 

assess for research rigour often go in favour of groups designs as opposed to single-

subject designs. When evaluating unique research with individuals with autism, it is 

imperative to allow single-subject research designs to reach comparable levels of 

quality with group designs. It is within Reichow et al’s. (2008) evaluative method that 

two systems were developed to allow for comparable levels of quality between the 

different research methodologies. Two rubrics were designed (see Chapter 5.5): 

primary indicators and secondary indicators. Definitions within each rubric were 

described to retain similar definitions for both group designs and single-subject. 

Finally, ratings across each research paper are determined to evaluate if the research 

can be classified as providing “enough empirical support” (p. 1315) to be deemed 

EBP. Employing such quality indicators for single-subject research designs is 

imperative for allowing interventions for individuals with ASD to hold the same 

scientific value as RCTs.  

A RCT is a research methodology that measures the effect of an independent 

variable on a population of people. The independent variable is administered to a 

randomly assigned test group while the control group usually receive an alternative, 

placebo or no intervention at all (NICE, 2020). Typically, neither a participant nor the 

practitioner will know which group the participant is assigned to, making the study 

double-blinded, eliminating any bias that might arise from placebo effects or the 

experimenter’s expectations. Results of the test and control groups are compared using 

appropriate statistical tests to draw up conclusions on whether any differences 
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observed between the groups in the dependent variables are significant and can 

therefore be attributed to the independent variable. Adopting an RCT methodology 

has many benefits, one being that it is considered the gold standard methodology for 

“ascertaining the efficacy and safety of a treatment” (Kabisch et al., 2011, p. 663) for 

eliminating balancing individual differences through random sampling techniques. 

However, this kind of methodology “would not be capable of generating evidence of 

the differential effects of the treatment on each individual level” (Dounavi & 

Dillenburger, 2012, p. 200). Dounavi and Dillenburger (2012) provide an excellent 

example of why RCTs may not be an appropriate research design when investigating 

treatment options for individuals with ASD. When describing an RCT to test a specific 

intervention on students’ aggressive behaviour, they state: 

Let’s say that the results would show that aggressive behaviour of both groups 
were maintained at high levels maybe even slightly increased with a low effect 
size and no significant differences were observed between the treatment and 
control group. Based on these findings, the treatment would be ineffective. In 
this hypothetical case, if we examined the data more closely, thus on an 
individual level, we would more probably observe that some students showed 
great improvement. […] Once this conclusion was reached, researchers could 
then examine why the intervention works well for some individuals, thus seek 
the cause or the variable that maintains aggressive behaviour and then 
manipulate it accordingly (p. 200). 
 

Due to the individual nature of ABA-based interventions, single-subject research 

designs are more appropriate to identify functional relations between the independent 

variable and dependent variable on an individual level. However, as described by 

Dounavi and Dillenburger (2012), if a functional behaviour assessment (conducted on 

the children from the example above) revealed half of the students’ aggressive 

behaviour was maintained by escape from demand, yet the other half were maintained 

by positive reinforcement, students sharing the same variables maintaining behaviour 

(e.g., escape from demand) could be suited to an RCT research design, as variables 
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maintaining behaviour have been identified on an individual level prior to 

intervention. Therefore, when individual functions of behaviour have been 

determined, results from RCTs are more reliable. 

 To add to the difficulties surrounding the identification of effective ASD 

intervention policies (e.g., NICE only considering RCTs), many misconceptions 

surrounding ABA exist, and fortunately in the US, there are many professionals 

trained in the science of ABA that are able to correct the misinformation (Keenan et 

al., 2010; Keenan et al., 2015). Many countries in Europe and beyond do not have 

enough professionals trained extensively enough in the science of ABA, leading to 

just a small number of children with ASD receiving any behavioural treatments. 

Estimates suggest only a third of children with ASD receive behavioural intervention 

and instead receive an ‘eclectic’ approach (Salomone et al., 2016). Due to a shortage 

of professionals trained in the science of ABA, residing outside of the US, Keenan et 

al. (2015) point out, “it is likely that behavioural interventions are much scarcer for 

most children with autism in Europe, especially those living in deprived areas” (p. 

169). With numbers of children receiving behavioural treatment at an all-time low, it 

is hardly surprising that there is a lack of appropriate training to international standards 

available (BACB, 2020b). Most professionals in Europe who are involved in the 

diagnosing and treatment of a child with ASD receive little to no training in the science 

of ABA (Dillenburger et al., 2014). In order for individuals to advocate for behaviour 

analysis for autism intervention, further investigations must be conducted to analyse 

alternative delivery platforms to disseminate behaviour analysis.  
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Chapter 4: 

Telehealth 

Within this chapter, the definitions of telehealth are explored. This chapter delves 

into the historical background of telehealth and examines when telehealth was first 

utilised. This chapter describes current situations surrounding internet use and the 

applications in which telehealth may have a role followed by a brief description of 

current studies utilising a telehealth platform with individuals with autism. This 

description is intended to give a brief background to the reader. Chapter 5 provides a 

further investigation of the literature providing behaviour analytic interventions via 

telehealth. Finally, this chapter presents a number of ethical considerations that 

researchers and clinicians must adhere to when employing a telehealth platform.  
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4.1 Definitions 

Telehealth, also known as telemedicine, is the use of communication 

technology such as videoconferencing and telecommunications to provide education 

and treatment of health-related conditions (World Health Organization, 2020c). The 

prefix, from the Greek word telos, indicates distance. Telehealth connects a patient 

with a health-related professional at a distance allowing for professional services to be 

more widely accessible to those who may reside in rural areas with a limited access to 

services. Studies have already shown the successful use of telehealth to treat a number 

of conditions such as heart disease, depression and diabetes (Kessler et al., 2009; 

Webb et al., 2010). Although the use of videoconferencing platforms such as SkypeÔ, 

Facetime and Zoom appear to be relatively new, telehealth practice has in fact already 

been implemented for a reasonably long time. There are a number of definitions to 

describe telecommunications for providing a range of health related services within a 

number of different fields. Gogia (2020) sums up the definition of telemedicine 

seamlessly: 

Telemedicine describes remote clinical services in the form of patient and 
clinician contact. It includes diagnosis, monitoring, advice, reminders, 
education, intervention and remote admissions. Variations include clinicians 
discussing a case over video conference; telementoring, which means 
overseeing a procedure done by a less trainer person; digital monitoring with 
live feed or application combinations; and forwarding of test reports for 
interpretation by a specialist (p. 11).  
 

Telehealth has been described as the use of electronic equipment as a method 

for managing long term conditions (Stowe & Harding, 2010) and can be classified as 

distinctive from telemedicine in that it expands the scope. Telehealth unlike 

telemedicine, includes preventative and promotive components in other nonclinical 

services (Gogia, 2020) and adopts a model for providing education to patients or care 
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providers through meetings and supervisions. However, Darkins and Cary (2000) 

believe the use of the terms telehealth or telemedicine is down to individual preference 

and the distinction between the two will become unnecessary. They recommend the 

use of the term telehealth over telemedicine as telemedicine infers that the remote 

delivery of health care is solely associated with medical doctors. Primary care doctors 

are recurrently encompassed in a wide assortment of health care teams and the authors 

believe using the term telemedicine singles out just one discipline, failing to 

acknowledge the overall importance of a multi-disciplinary team approach.  

EHealth, a further definition that falls under the telemedicine/telehealth 

bracket is described as the use of Information and Communication Technologies (ICT) 

to support health related fields (Oh et al., 2005). The term can be used to describe 

treating patients, conducting research and monitoring public health (Gogia, 2020). 

Table 4.1 provides further terms and definitions that fall under the umbrella of 

telemedicine or telehealth descriptions.  
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Table 4.1 

Major areas of telehealth technology applications (Giraudeau, 2018, p.6). 

Term Description 
Teleconsultation 
Telediagnosis 
Tele-treatment 

The patient, with the local health 
professions, consults the specialist and 
obtains the line of treatment. 
  

Tele-education 
Tele-training 

For continuing professional 
development (CPD) and for oral health 
professionals. Methods for sharing 
scientific knowledge, such as e-
publication, open access, digital literacy 
and the use of social networks. 
  

Tele-monitoring Regular monitoring of physical and/or 
biochemical parameters in chronically 
ill patients (dialysis and 
cardiorespiratory patients, etc.) 
intensive care and/or emergency care. 
  

Tele-support Support to remote health facilities 
located in isolated areas, remote places 
or in areas affected by natural disasters, 
armed conflict, etc.  

 
Tele-administration 

 
Electronic medical records or electronic 
health record and the use of 
communications technology for purely 
administrative work (e.g., scheduling 
and managing appointments) 

 
Consumer medical and health 
information 

 
Websites used for both clinical and 
educational purposes combine different 
applications ranging from merely 
informative (static) pages to completely 
interactive applications.  

 

4.2 History  

During the 1700s and 1800s, electrical inventions made it possible for almost 

instant communication across a distance (Institute of Medicine US Committee on 

Evaluating Clinical Applications of Telemedicine, 1996) and during the civil war, it 
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was thought that medical consultations were provided by telegraph (Zundel, 1996). In 

1876, a device for electronic speech transmission arose, known as the telephone, which 

allowed for multiple telegraph messages to be transitioned through the same wire. 

Further advancements in long distant telephone communications arose such as the 

switch board to connect multiple lines, amplifiers to boost signals and reduced 

distortion (Borth, 2012). Such advancements have encompassed the underpinning of 

telehealth. The first description of telemedicine was displayed on a cover of a 

magazine in 1924 illustrating a ‘radio doctor’ who was linked with sound and live 

picture to a young boy to provide a medical consultation (Gernsback, 1924). In 1948, 

two health professionals were thought to be the first to transmit the radiographic 

images passing through telephone with a distance of 24 miles apart in Pennsylvania 

which led to the formal recognition of telemedicine (Gogia, 2020). However, often 

credited as the first real-time video for telemedicine was the University of Nebraska, 

whose doctors sent neurological examinations via telemedicine (Gogia, 2020; Rinde 

& Balteskard, 2002).  

 Early work into the investigation of telemedicine was conducted by Bashshur 

and Lovett (1977) as the National Aeronautics and Space Administration (NASA)  

began to send astronauts into space. Biotelemetry was operated by NASA to obtain 

physiological data from circumnavigating astronauts and to supply it to medical 

professionals at the NASA Johnson Space Centre (Khandpur, 2017). Such data 

transmitted to earth included astronauts oxygen levels, body temperature, oxygen 

consumption and heart rate to name a few. This requirement to provide medical 

consultation from a distance was paramount to the space missions. Furthermore, as 

described by Zundel (1996) an additional key influence on the foundations of 

telemedicine was the development of television. The connection of real-time video 



 

 
 
 

 
 
  57 

 

established at the University of Nebraska led to physicians connecting from a medical 

station at Boston’s Logan Airport to Massachusetts General Hospital in 1974. The 

experiment enabled the medical station based at the airport to connect to doctors at the 

hospital for diagnosing and providing treatment to staff and passengers. The 

investigation illustrated promising results to increase the availability of medical care 

with the authors concluding “this kind of system can help bring special knowledge and 

skills to remote as well as less remote but medically disadvantaged areas” (Murphy & 

Bird, 1974, p. 118). Demonstrations were also made that X-rays and medical records 

along with laboratory data could be transmitted using telemedicine successfully 

(Zundel, 1996).  

 In the 1970s, a number of experiments were conducted on the use of 

telemedicine allowing for medical professions to be easily accessible. The idea was 

that such services did not require the physical presence of a professional, and data 

could be easily accessible for the diagnoses and treatment of medical conditions. For 

example, Gravenstein (1974) conducted an experiment to evaluate a two-way 

telemedicine system that utilised laser beams for consultation in anaesthesia. Results 

suggested that a consultant could remotely assist nurses to administer anaesthesia to 

patients and this was being used during evenings and weekends when hospitals were 

understaffed. Grundy et al. (1977), described how telemedicine was used in critical 

care. Results found that although telemedicine equipment was expensive, it served an 

important link between a small hospital and a large medical centre for the influence of 

quality care. From the publications of many more studies utilising telemedicine in a 

number of disciplines, for example psychiatry (Solow et al., 1971), dermatology 

(Perednia & Brown, 1995), oncology (Bradly, 1995), and radiology (Batnitzky et al., 

1990), researchers began to investigate alternative telemedicine consultations. For 
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example, in 1993, Smyth and Phyllis investigated the use of telecomputing to provide 

information and support to caregivers of persons with dementia. The authors designed 

a computer-based system comprising of five modules to address some of the 

limitations in caregivers accessing educational and counselling programs which 

enabled users to have access to the modules as many times as they wished. 

Conclusions were made that while the approach may not have been accessible to all 

caregivers (access to equipment in the early 90s was not as freely available as it is 

now), the system “will meet the needs of those who use it” (p. 127).  

 Along with home monitoring systems such as the monitoring of patients’ heart 

rate and blood pressure, other systems devised from telemedicine were developed to 

assist the elderly and disabled at home. Such systems include the “lifeline program” 

(Zundel, 1996, p. 76) in which an individual wears a panic-button device that 

consequentially directs emergency help when triggered. Other home monitoring 

systems include telediagnostic approaches that have evolved in recent years and which 

have been shown to contribute to early detection of multiple medical diseases 

(Hishitani et al., 2014; Inquimbert et al., 2020; Mabuchi et al., 2020; Zhang, 2017). 

For example, Hishitani et al. (2014) utilised a telediagnostic platform as a medical link 

between local maternity hospitals and a tertiary centre with fetal cardiac ultrasound 

image transmission. Telediagnosis allowed for maternity hospital staff to access a 

specialist to acquire support when making a diagnosis. The authors state that 

telediagnosis, in the addition of staff receiving specialist support, also acted as an 

educational tool with many maternity staff increasing their skills. Other home 

monitoring systems have been described as a telemedicine system. For example, 

Zundel (1996) describes the “wanderer device” (p. 76) as a device hooked to patients 

with Alzheimer’s which alert staff if the patients wonder outside. Global Position 
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Systems (GPS) tracking devices have since been developed to locate a wondering and 

missing loved one (Dementia Care Central, 2019).  

From the first use of telemedicine being adopted on the radio to being utilised in 

clinical settings from 1924 onwards, the world of technology has rapidly advanced in 

terms of availability, stronger internet connections, memory, security, devices and 

software. Such advancements have led to the establishment of telehealth in a number 

of disciplines today. 

4.3 Current Situation 

Almost 4.57 billion people were active internet users as of April 2020 (Figure 

4.1; Statista, 2020) and over 70% of individuals ages 18 and above in the UK have a 

smartphone (Statista, 2020). Mobile health (mHealth) apps have had a huge impact on 

public health with an estimated 350,000 mHealth apps available for download 

(Byambasuren et al., 2019). Importantly however, studies examining mhealth app 

usage tend to include very few evidence-based techniques (Jake-Schoffman et al., 

2018). Of the apps that have been tested, many lacked large sample sizes, showed 

mixed effectiveness, had a risk of biased results and were short of optimal comparison 

groups (Zhao et al., 2016). However, with increasing figures of internet usage and 

smartphone access, telehealth is now able to operate without the use of expensive 

equipment. For example, a user no longer requires access to expensive equipment such 

as laptops or web cameras. Instead, users can now access a professional from the click 

of a button using a smartphone through apps like Facetime or WhatsApp, albeit such 

platforms may pose ethical risks (see Chapter 4.5). Because of the improvement in 

services, it is unsurprising that there has been a brisk expansion in telehealth in recent 

years. Research suggests that approximately two thirds of hospitals had access to 

telehealth systems in 2016, up from 55% merely two years prior (Gumpert, 2015; 
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Khullar, 2018). A survey conducted in 2016 also found that 15% of General 

Practitioners (GP) reported having used telehealth in the past year (Sisk et al., 2020);  

with an individual just having to type into a search engine ‘book online doctor 

appointment’ to see the hundreds of results listing GPs available for 

videoconferencing consultations.  

Figure 4.1 

Global digital population as of April 2020 (in billions; Statista, 2020) 

 

 

 On 12th March 2020, the World Health Organisation declared the coronavirus 

(Covid-19) outbreak a pandemic (World Health Organization, 2020b). Due to the 

pandemic, telehealth is now not just suited to those living in rural areas. Prevention 

measures such as telehealth have been put forward by governments to combat the 

spread of the virus (Fisk et al., 2020). For example, the National Health Service (NHS) 

in the UK is now offering videoconferencing consultations with a GP. Patients can fill 

in an online form or connect with a GP via email or videoconferencing to discuss a 

4.57
4.2

3.81 3.76

0

1

2

3

4

5

6

Active internet
users

Unique mobile
internet users

Active social
media users

Active mobile
social media users

N
um

be
r o

f u
se

rs
 in

 b
ill

io
ns

Usage type



 

 
 
 

 
 
  61 

 

health issue (NHS, 2020a). In the US, President Trump signed into law that Medicare 

(federal funded health insurance program) would cover health care providers to 

distribute services via telehealth to those not living in rural areas (Faget, 2020). Health 

services including physician appointments, and appointments with non-physician 

practitioners such as nurses, physician assistants and midwives are now covered under 

the Coronavirus Preparedness and Response Supplemental Appropriations Act. Other 

state licensure exceptions have included the permission of clinical social workers, 

marriage and family councillors and psychologists to provide health care services via 

telehealth. Telehealth has been described as a method to assist in flattening the curve 

of Covid-19 (Leite et al., 2019). In order to flatten the infection rate and manage the 

spread of the virus, several strategic actions, such as tracking, testing and treating 

(3Ts) have been described (Mayor, 2020). Leite et al. (2019) provide insight as to how 

this can be managed via telehealth. For example, to track the disease demographically 

and geographically, telehealth apps have been designed for data to be collected on the 

disease. For instance, in the UK an app that works in real time has been employed to 

collect data on geographical location, demographics and symptoms (Mayor, 2020). 

Leite et al. (2019) describe two telehealth practices that are currently operating for the 

testing of patients with symptoms. Patients can make a self-assessment using an app 

which refers them to the nearest testing centre. Secondly, telehealth is being operated 

for patients to connect via videoconferencing to a triage nurse. During triage, an 

assessment is made on whether or not the patient needs to be tested for Covid-19 or if 

they are just required to self-isolate. Furthermore, the final step in the 3Ts is treating. 

It has been described again by Leite et al. (2019) that “telehealth plays a strategic role 

in providing remote access to a physician or other medical staff, who can prescribe 

medicine” (p. 224). Wearable technologies are also available for medical staff to track 
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vital signs of Covid-19 such as heart rate and temperature from a distance (Drapper, 

2020).  

 Furthermore, other medical fields have been making an effort to transfer 

health-related appointments to a telehealth system to prevent infection rates of Covid-

19 rising. Fryer et al. (2020) examined the implementation of obstetric telehealth. The 

authors adapted a virtual care model (OB Nest; Meylor de Mooij et al., 2018) to 

decrease in-person visits and merge telehealth visits into the organisation of prenatal 

care. OB Nest is a combination of eight in-person visits with six virtual visits which 

included access to an online portal for frequently asked questions and education which 

was moderated by nurses. Patients were sent blood pressure cuffs, scales and fetal 

dopplers for the monitoring of vital prenatal signs at home to prevent the spread of 

infection and reduce the number of in-person visits. As an early study, results are yet 

to be published, but the study provides insight on the use of telehealth to provide 

obstetric care. 

 Although the future of telehealth is growing rapidly, the situation in developing 

countries where access to telehealth platforms is limited is disheartening. The 

availability of the latest software and accessibility of hardware remains an issue. 

Furthermore, maintenance of technology equipment is often financially challenging in 

developing countries. However, studies have shown the success of telehealth through 

the use of a smart phone, therefore alternative expensive equipment such as laptops 

and high definition web cameras may not be needed (Kassianos et al., 2015). A recent 

study examined the possibility of introducing telehealth in Asian and African countries 

by analysing current smartphone and internet usage among medical practitioners 

(Suzuki et al., 2020). Results suggested that Thailand, a country with fewer medical 

professionals had the highest rate of mobile phone contracts. Findings also suggested 
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that African countries such as Kenya, Nigeria, Egypt, Morocco, South Africa, Algeria 

and Ghana had a high mobile phone usage rate. The authors suggested that while the 

number of medical practitioners in Ghana, Morocco, South Africa and Egypt were 

limited, “mobile phone penetration rate exceed 100%” (p. 21).  As a result, these 

countries “would be the frontrunners amongst countries most likely to introduce 

telemedicine services to compensate for the shortage in physicians” (p. 21). However, 

Gogia (2020) makes an interesting argument that more straightforward health matters 

like water, sanitation and even access to food are predominant issues which telehealth 

cannot possibly correct. Although the future for telehealth is optimistic, further 

research is needed to assess its effectiveness and social validity in a number of 

different countries.  

4.4 Where Does Telehealth Fit in? 

As more research and funding are allocated to telehealth, it is important to 

address where a telehealth model is best suited. Although telehealth was initially 

intended to increase the accessibility of services to those in rural areas, as a result of 

Covid-19, it has become clear that telehealth has a much larger role to play. The 

potential of telehealth is endless and may be a variable to combating a number of 

different issues in health-related fields. For instance, a survey conducted in 2019 

suggested that an average waiting time to see a GP in England was over two weeks 

(Gault, 2019). In the UK, the NHS state that the average waiting time to see a specialist 

for a physical or mental health condition is 18 weeks (NHS, 2020b) but in reality the 

waiting times are often much longer, with only 87% of patients receiving treatment in 

the 18-week time-frame in 2018 (Morris, 2018). To add to this, most non-essential 

appointments have been cancelled due to Covid-19, creating even scarcer waiting lists. 

Investigations into telehealth may be a way to combat large waiting lists and take the 
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immense pressures off the Health Service. A number of research studies have been 

published on the use of telehealth to provide health-related services. For example, 

Song et al. (2020) conducted an RCT to analyse the effects of a telehealth educational 

intervention on medication adherence and disease activity in rheumatoid arthritis 

patients. Results indicated that the intervention group had significantly higher 

medication adherence compared to the control group among disgorged patients with 

rheumatoid arthritis. Kessler et al. (2009) investigated the use of telehealth to provide 

cognitive behavioural therapy (CBT) to patients with depression. Results were 

positive in that 38% of patients in the intervention group completely recovered from 

depression compared to 24% in the control group when accessing CBT via telehealth. 

Studies demonstrating positive results when implementing interventions via telehealth 

across a number of health-related services gives telehealth the potential to be applied 

to a number of other disciplines. One such discipline is providing behaviour analytic 

treatment to individuals with ASD via telehealth. 

4.4.1 Telehealth for Autism Services 

As described in Chapter 3, the number of individuals who are qualified to 

deliver behaviour analytic interventions in countries outside of the US is worryingly 

low. Further investigations are needed on additional methods to disseminate the 

science of behaviour analysis to as many individuals as possible. To date, there have 

been very few studies conducted investigating telehealth to provide treatment to 

individuals with autism (see Chapter 5 for a more comprehensive review; Barretto et 

al., 2006; Ferguson et al., 2019; Lindgren et al., 2016; Meadan et al., 2016; Tomlinson 

et al., 2018; Vismara et al., 2013). Telehealth studies utilising behaviour analytic 

procedures have included behaviour assessment (Wacker et al., 2013a), FA and FCT 

(Benson et al., 2017; Wacker et al., 2013b), natural environment teaching to increase 
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communication (Neely et al., 2019; Vismara et al., 2012, 2013) and delivering 

preference assessments (Machalicek, et al., 2009b). The literature surrounding 

behaviour analytic interventions illustrates positive outcomes (Ferguson et al., 2019). 

For example, Vismara et al. (2013) trained eight parents of children with ASD on the 

implementation of a comprehensive Early Start Denver Model intervention to increase 

their children’s verbal utterances, joint attention, imitations and play actions. Parents 

took part in a 12-week online intervention consisting in training through a self-guided 

website and video-conferencing sessions to increase their implementation skills. 

Overall, results showed that treatment fidelity increased for all parents and child 

communication also increased, demonstrating that telehealth can support parent 

training and increase child behaviours. To date, the use of telehealth to provide 

behaviour analytic treatment to individuals with autism has shown to be socially 

accepted and well liked with decreased costs and a flexibility for training time 

(Lindgren et al., 2016; Suess et al., 2014; Vismara et al., 2013; Wacker et al., 2013a; 

Wainer & Ingersoll, 2015) but further research is needed to evaluate the effectiveness 

and efficiency of telehealth-based interventions.  

4.4.2 Telehealth for Autism Services during the Covid-19 Pandemic 

In light of the Covid-19 pandemic, behaviour analysts found themselves 

having to swiftly transition from face-to-face services to telehealth. As a response to 

the pandemic, the BACB updated ethical guidelines to include telehealth as a means 

to reduce risk and provide a continuation of services. The updated ethical guidelines 

included suggestions on maintaining and generalising skills via telehealth and moving 

to an online parent consultation model (BACB, 2020a). Additionally, two scientific 

journals in the field of behaviour analysis (Journal of Applied Behavior Analysis and 

Behavior Analysis in Practice) both released special editions focusing on telehealth. 
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As such, there has been a wealth of new research published in the last year that focuses 

on telehealth to deliver behaviour analytic interventions (Chung et al., 2020; Lerman 

et al., 2020; Neely et al., 2020; Rispoli & Machalicek, 2020). Research has focused 

on comparisons between telehealth and traditional face-to-face services with results 

finding no significant differences between face-to-face and telehealth delivery 

platforms, suggesting that parents were still able to continue implementing 

interventions with high treatment fidelity  (Hao et al., 2020). Furthermore, studies have 

investigated telehealth to directly target behaviours in individuals with ASD. For 

example, Ferguson et al. (2020) evaluated the effects of discrete trial teaching with 

instructive feedback in a dyad arrangement delivered directly via telehealth to teach 

tacts (labelling items in the environment) to six children with ASD with results 

suggesting children could reach mastery criterion with individual targets. Such 

research is an important and valuable addition to the literature as research in this area 

is extremely limited. 

With that being said, not all individuals may benefit from direct teaching via 

telehealth as they may not possess the skills needed to utilise telehealth (e.g., being 

able to attend to a computer, use the computer mouse and keyboard etc.). To assist 

those providing services directly to individuals via telehealth, The Council for Autism 

Service Providers (2020) provided a list of prerequisite skills an individual should 

have prior to receiving services via telehealth. Some of these include basic joint 

attention, basic discrimination skills, ability to follow one-step instructions and the 

ability to sit independently at a computer or tablet for 8-10 minutes. Although there is 

still a need for more research on the use of telehealth for providing behaviour analytic 

interventions to individuals with ASD, the recent additions are timely and of great 

value during the Covid-19 pandemic.  
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4.5 Ethical Considerations and Telehealth 

This chapter has briefly described a number of areas in which telehealth has 

been employed or may be beneficial. Regardless of the field in which a telehealth 

model is provided, a number of ethical considerations must be considered. Procedures 

must be assessed to ensure confidentiality, risk mitigation, appropriate transmission 

of data, safety, security and privacy when contemplating the use of telehealth service 

provision. Given the increasing empirical support for providing behaviour analytic 

services to individuals with ASD (see Chapter 5), and the rising number of services 

transitioning to a telehealth model due to Covid-19, careful consideration to the 

number of ethical issues that may arise with a telehealth delivery platform must be 

discussed.  

In the US, the American Psychological Association (APA; 2013) provide a set 

of guidelines for practitioners providing telehealth-based services. These guidelines, 

along with the  Professional and Ethical Compliance Code for Behaviour Analysts 

(BACB, 2016) can assist behaviour analysts to ensure they are providing ethical 

assessment and treatment via a telehealth platform (Baumes et al., 2020; Romani & 

Schieltz, 2017). The APA’s (2013) set of guidelines are typically aimed at individuals 

based in the US. In the UK and other European countries however, ABA is not 

regulated as a medical treatment which has resulted in  European telehealth guidelines 

being designed to target medical doctors treating patients via telehealth  (see Osborne 

Clarke, 2020 for European guidelines). However, the ethical behaviour analyst should 

review the APA guidelines along with the Professional and Ethical Compliance Code 

for Behaviour Analysts (BACB, 2016) to ensure ethical considerations are made when 

providing treatment via telehealth. Romani and Schieltz (2017) provide an excellent 
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summary on specific BACB and APA ethical guidelines related to telehealth (Table 

4.2). 

Table 4.2  

BACB and APA ethical guidelines related to telehealth provisions (Romani & Schieltz, 

2017, p. 16) 

Ethical Code Ethical Guideline 
Themes 

Implications Associated 
Telehealth Model 
Step(s) 

BACB 1.02 & APA 
2.01 

Boundaries of 
Competence 

Therapist skills 
needed to conduct 
procedures 
effectively 

Choosing a service 
delivery model 

BACB 1.05 Professional and 
Scientific 
Relationships 

Building Rapport; 
Remotely attending 
to social cues from 
caregivers 

Initial meeting & 
evaluation 
procedures 

BACB 1.06 & APA 
3.05 

Multiple 
Relationships 

Could decrease 
opportunity as 
therapist and 
caregiver likely 
have never met in 
person 

Choosing a service 
delivery model 

BACB 2.01 Accepting Clients Selecting clients 
that the behavior 
analyst feels 
comfortable 
treating. 

Choosing a service 
delivery model 

BACB 2.06, APA 
4.01, & APA 4.02 

Maintaining & 
Discussing the 
Limits of 
Confidentiality 

Security is known 
if HIPAA & 
FERPA compliant; 
Concern about 
unauthorized 
person accesses 
sessions 

Initial meeting & 
evaluation 
procedures 

BACB 2.09 Treatment/Intervent
ion Efficacy 

Understanding the 
conditions under 
which procedures 
can be 
communicated with 
sufficient clarity to 
promote procedural 
fidelity. 

Choosing a service 
delivery model & 
evaluation 
procedures 
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Ethical Code Ethical Guideline 
Themes 

Implications Associated 
Telehealth Model 
Step(s) 

BACB 2.12 & APA 
6.04 

Contracts, Fees, 
and Financial 
Arrangements 

Need to advocate 
for insurance 
coverage for 
telehealth services 

Choosing a service 
delivery model 

BACB 2.15, APA 
10.09, & APA 
10.10 

Interrupting or 
Discontinuing 
Services 

Behavior analysts 
should facilitate 
transition of service 
delivery to new 
providers to avoid 
service 
interruption/disrupt
ion 

Evaluation 
procedures 

BACB 3.03 & APA 
3.10 

Informed Consent Need for written 
consent for 
treatment 

Initial meeting & 
evaluation 
procedures 

BACB 3.04, BACB 
4.05, & APA 9.10 

Explaining 
Assessment Results 

Reliance on vocal 
only information; 
Modeling is 
difficult to 
implement via 
telehealth 

Evaluation 
procedures 

BACB 4.07 & APA 
3.04 

Avoiding Harm Almost always 
have view of client 
when others 
physically present 
do not; Severity of 
behavior; safety 
within the 
environment 

Initial meeting & 
evaluation 
procedures 

BACB 8.04 Media 
Presentations and 
Media-Based 
Services 

Ability to 
troubleshoot 
technology issues; 
Ability to maintain 
familiarity with 
changing 
equipment and 
systems needs 
 

Determining 
equipment, initial 
meeting, & 
evaluation 
procedures  

*HIPPA: Health Insurance Portability and Accountability Act is the law to protect privacy. 

Equivalent the General Data Protection Regulation (GDPR; European Union law). FERPA: 

Family Educational Rights and Privacy Act is a law to protect the privacy of student 

educational records (falls under GDPR within the European Union).  
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Code 2.06 of the Professional and Ethical Compliance Code for Behaviour 

Analysts (BACB, 2016) describes the ethical behaviours of a behaviour analyst to 

ensure maintenance of confidentiality. Furthermore, Code 8.04 from the Professional 

and Ethical Compliance Code for Behaviour Analysts (BACB, 2016) describes the 

ethical behaviours surrounding the use of media presentations and media-based 

services. When utilising telehealth for behaviour analytic treatment, the behaviour 

analyst should ensure that the chosen videoconferencing software and the method for 

storing data are HIPPA (Health Insurance Portability and Accountability Act) or 

GDPR (General Data Protection Regulation) compliant (depending on the country of 

residence). As described in section 4.3, a wide variety of software and mobile 

applications exist to support the use of telehealth, making the platform extremely 

accessible (e.g., WhatsApp, Facetime, etc). However, although easily accessible, 

WhatsApp is not GDPR compliant and behaviour analysts must thoroughly ensure 

software meets their countries data protection laws. When an appropriate 

videoconferencing software has been selected, behaviour analysts must make clients 

aware of the potential of an unauthorised person finding ways to access data (Romani 

& Schieltz 2017). In the case of a data breach, all parties must be informed of a 

potential privacy violation.  

It should be noted, that prior to the outbreak of Covid-19, the primary purpose 

of telehealth was to provide services to individuals with limited access to a relevant 

professional due to living in a rural area. In a review of the telehealth literature Quigley 

et al. (2019) explores informed consent. Surprisingly, in the articles selected for 

review, just 48% (n = 12) included the term “consent”, in that all participants involved 

gave consent to take part in the research. However, Quigley et al. (2019) make an 

interesting point regarding consent from individuals residing in remote areas:  
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An individual might consent for behaviour analytic treatment of symptoms 
related to ASD but might have opposition to delivery of that treatment via 
telehealth models. Yet, there are no face-to-face options available for the 
individual. Does this constitute a measure of coercion because of a lack of 
treatment modality options? (p. 131). 

 
Therefore, careful consideration, even more so due to the global pandemic (see 

Colombo et al., 2020), must be made to ensure consent is ethically obtained and 

individuals are informed of all procedures prior to giving consent, including how those 

procedures will be delivered (i.e., via telehealth). Telehealth is becoming a much-

needed platform to provide services to those with limited access to professionals. Due 

to this, further researchers and clinical practitioners should refer to Table 4.2 (Romani 

& Schieltz, 2017) to ensure ethical behaviours when providing behaviour analytic 

services via telehealth. 
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Chapter 5:  

Systematic Literature Review 

This chapter presents the systematic literature review which reviews the literature 

surrounding telehealth as a platform to deliver behaviour analytic interventions to 

individuals with ASD. It begins by explaining the importance of systematic literature 

reviews within research and outlines a brief introduction as to why an up-to-date 

review was warranted. The research questions for the current review are presented, 

along with the methods for reviewing the literature including the inclusion and 

exclusion criteria, list of databases searched, key words, data synthesis and the quality 

assessment employed to assess the research rigour. Finally, the results of the review 

are presented. A discussion of the results, limitations and areas for future research are 

identified.
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5.1 Purpose of a Systematic Literature Review 

The research method employed for responding to the research questions (see 

Chapter 5.2) within the existing literature is a systematic literature review. Systematic 

reviews are frequently utilised in healthcare and sciences, and are considered to be 

among the most important research methodologies, together with RCT and meta-

analyses (Ganeshkumar & Gopalakrishnan, 2013). By conducting systematic searches 

and applying predefined criteria for the selection of studies and classification of arising 

quality, the researcher is able to analyse and congregate available evidence with the 

aim to facilitate research and clinical decision-making. 

The objective of a systematic literature review is to produce an illustration of 

what is known and what is unrevealed about a precise subject matter. Pertinent 

literature or only those sources that are suitable or profusely imperative in providing 

the comprehensive understanding required to investigate a specific phenomenon are 

reviewed. The systematic literature review gives answers as to whether adequate data 

exist to make fluctuations in practice or whether additional research is needed to 

support practitioners in the delivery of EBP. 

5.2 Rationale  

As described in Chapters 2 and 3, recent estimates suggest that one in every 54 

individuals are diagnosed with ASD (Centers for Disease Control and Prevention, 

2020). Best-practice for interventions designed to support individuals with ASD are 

derived from the principles of behaviour analysis, an evidence-based applied science. 

Gaining access to professionals qualified as a BCBA when living in countries outside 

of the US is difficult when the number of BCBAs residing outside of the US is limited 

(BACB, 2020b; Keenan et al., 2015). For example, in the UK, there are just 362 active 
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BCBAs (as of March 2020; BACB, 2020b) and an estimated 700’000 individuals with 

ASD. This would translate to just one BCBA per 1,933 individuals with ASD. In order 

for BCBA’s to meet the current demand, often their typical working day is taken up 

by long travel journeys between clients due to the limited number of BCBAs in a 

particular city. For example, in Northern Ireland, a BCBA may visit a family in Belfast 

then be required to travel over 100 miles to Dublin, Ireland to provide services to the 

next client. This results in a limited number of clients receiving interventions due to 

the travel time allocated within a typical workday. Unfortunately, in European and 

Western countries, the reality is much worse. In turn, rather than travelling from city 

to city, BCBAs will often travel from country to country, affecting their availability. 

In Belgium for example, there are currently just two BCBAs with an estimated general 

population of 11,589,623 and in Lebanon, just nine BCBAs and an estimated general 

population of 6,825,445 (Worldometer, 2020).  

 Other service delivery methods therefore need to be investigated. One such 

platform is telehealth. Telehealth in the use of videoconferencing software to connect 

a client with a health-care professional at a distance (NHS, 2013).  Telehealth enables 

professional services to be more widely accessible to those who may reside in rural 

areas with a limited access to services. Studies have already shown the successful use 

of telehealth to treat a number of conditions such as heart disease, depression and 

diabetes (Kessler et al., 2009; Webb et al., 2010). Although telehealth does not address 

the issue of the number of qualified BCBAs, it may help increase a BCBAs availability 

if travel time is eliminated. Secondly, by eliminating travel time, the cost of services 

will decrease dramatically (Lindgren et al., 2016).  

 An initial scope of the literature identified five published literature reviews 

evaluating the use of telehealth to provide services to individuals with ASD (Boisvert 
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et al., 2010; Knutsen et al., 2016; Meadan & Daczewitz, 2015; Neely et al., 2017; 

Parsons et al., 2017). Boisvert et al. (2010) conducted a systematic review to gather 

knowledge on the assessment and treatment of individuals with ASD via telehealth. 

The review identified eight studies that delivered behavioural assessments, diagnostic 

assessments, supervision of behaviour interventions, training in an early intervention 

programmes and educational advice. Alternatively, Meadan and Daczewitz (2015) 

conducted a review to investigate internet-based training to parents of children with 

disabilities. The study reviewed six papers that utilised internet-training to parents and 

five of these studies were based on the principles of behaviour analysis. Although both 

of these reviews highlighted positive outcomes for the use of telehealth to conduct 

training and/or interventions, they are both limited due to the small number of papers 

included in each review. More so, to gain an understanding on the current literature 

surrounding the use of telehealth to deliver behaviour analytic interventions, a further 

review is needed that focuses solely on behaviour analytic interventions.  

 More recently, Parsons et al. (2017) conducted a systematic review of the 

literature to gather studies that investigated parent-mediated training interventions 

delivered via telehealth to children with ASD living in rural areas. As part of the 

inclusion criteria, papers were only included if interventions were delivered to 

participants residing outside of major cities or living in rural areas. A total of nine 

studies were included in the review and all studies were behaviour analytic. Although 

the review reports positive outcomes on the use of telehealth to individuals living in 

rural areas, a further review including participants such as teachers or other 

professionals would generalise the outcomes of a telehealth-based intervention to a 

much wider population, enabling a more robust evidence-base for its use. A further 

recent review investigated fidelity outcomes for autism-focused interventionists, 
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coached via telehealth (Neely et al., 2017). The review included 19 studies which 

implemented behaviour analytic interventions while assessing interventionist 

treatment fidelity. All but four studies reported positive outcomes. Four of the study’s 

results were mixed, in which additional training sessions were needed once 

intervention was terminated to reach the pre-determined mastery criterion of treatment 

fidelity. Of these reviews, only one conducted a quality assessment of the literature 

(Parsons et al., 2017). Therefore, a more recent review is needed to evaluate solely 

behaviour analytic interventions delivered via telehealth that includes a robust quality 

assessment to evaluate the research rigour of studies investigating telehealth to provide 

interventions to individuals with ASD. 

The current systematic review aimed to investigate the existing literature that 

utilised telehealth as a method to deliver behaviour analytic interventions to 

individuals with ASD. To enable an overall rating of evidence, the review assessed 

the research rigour of included studies with the “Evaluative Method for Evaluating 

and determining Evidence-Based Practices in Autism” (Reichow et al., 2008). The 

review aimed to answer the following research questions:  

1. What is the effect of training interventionists via telehealth on the 

acquisition of skills by individuals with ASD? 

2. What type of interventions are being utilised via telehealth? 

3. Can interventionists implement behavioural interventions with high 

fidelity via telehealth? 

4. Can newly acquired skills be maintained for both interventionists and 

children? 

The conclusions drawn upon from the review aimed to extend the current knowledge 

on the use of telehealth to provide interventions to individuals with ASD while making 
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recommendations for future research. The results from the review were used to guide 

the methodology for Chapters 6 and 7.  

5.3 Method 

5.3.1 Inclusion Criteria 

Articles retrieved by the researcher were included in the systematic literature 

review if they met the following criteria: (1) they were a peer-reviewed published 

journal article; (2) examined a form of telehealth as a platform for delivering behaviour 

analytic interventions; (3) training via telehealth technologies were conducted by a 

trained professional or expert; (4) telehealth was utilised to train interventionists 

(parents, healthcare professionals, therapists or teachers); (5) participants included in 

each study had  a diagnosis of ASD,  PDD-NOS or Asperger Syndrome, and (6) were 

written in the English language. All papers that matched the inclusion criteria were 

included regardless of their year of publication.  

5.3.2 Exclusion Criteria 

Articles were excluded from the systematic literature review if: (1) they 

reported that telehealth was being used to facilitate the diagnosis of ASD or Asperger 

Syndrome; (2) they gave no specification of ASD traits; (3) they gave no reports of 

behavioural analytical principles utilised in the intervention, and (4) any papers not 

available in English language were excluded.  

5.3.3 Databases and Search Terms 

Between October 2017 and March 2018, six databases were searched for the 

systematic literature review which included the British Education Index, Education 

Resources Information Centre (ERIC), Medline, ProQuest, PsycInfo and Scopus 
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(Table 5.1). Search terms summarised in Table 5.2 were sourced and adapted from a 

previous systematic review (Boisvert et al., 2010). Search terms for ASD and 

telehealth were selected as broadly as possible and constructed on clinical practice and 

known literature. Terms were scoped within each database and supplemented to the 

conclusive search to be as comprehensive as possible.
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Table 5.1 
 
Databases searched 

 
Databases 

British Education Index Peer-Reviewed  
ERIC Peer-Reviewed 

Medline Peer-Reviewed 
ProQuest Peer-Reviewed 
PsycInfo Peer-Reviewed 
Scopus Peer-Reviewed 

 
Table 5.2  
 
Search terms 

 
Search Terms 

Autis* OR ASD OR Aspergers OR Developmental Disabil* OR PDD-NOS 
AND 

Telehealth OR Telemedicine OR Teleconferencing OR Telecare OR Distance 
Learn* 

 

5.3.4 Procedures  

To begin searching for applicable research articles, the research questions were 

categorised into individual components: 

1. Population: Individuals affected by autism. 

2. Independent Variable: The use of telehealth for the delivery of behaviour 

interventions or behaviour assessments to individuals with autism or the 

training of parents or professionals working with individuals with autism. 

3. Dependent Variable: Behaviours measured for both interventionists and ASD 

participants. 
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4. Outcomes: Data to evaluate the participant’s implementation of the 

intervention or assessment procedure and ASD participant outcomes. 

Secondly, a list of abbreviations, substitutes and alternative spellings were devised 

from the research question to assist in formulating the search terms (Table 5.3).  

Table 5.3 

Abbreviations and alternative spellings 

Abbreviations and Alternate Spellings 

Autism, ASD, Autism Spectrum Disorder 
Developmental Disabilities, Mental Retardation, Intellectual Disabilities 
Telehealth, Telemedicine, Tele-psychiatry, Teleconferencing, Telecare 

E-Learning, Distance Learning, Online Coaching 

 

Once search terms were developed, the databases were searched. No restriction 

was applied in terms of country of publication, however all papers had to be in the 

English language. All citations were scanned on screen to distinguish potential 

publications. Papers considered to be pertinent or conceivably significant were saved 

in full and compared with the inclusion/exclusion criteria. Abstracts of each study 

were read and if more information was needed the methodology section of the papers 

were scanned. Those irrelevant to the inclusion criteria were disregarded.  

5.3.5 Data Collection and Analysis 

A search using the terms displayed in Table 5.2 was ran across the six 

databases (Table 5.1). A total of 409 studies were detected and assessed for eligibility. 

Titles and abstracts were read, and exclusion/inclusion criteria were applied. A total 

of 40 suitable studies were identified. Once full texts had been assessed, references of 

full texts were then hand-searched with the aim to identify further eligible studies. A 
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total of 57 studies were pinpointed. Full texts were then excluded according to the 

criteria. A total of 28 studies were sourced that matched the criteria and were included 

within the systematic literature review. The results of this process are summarised in 

Figure 5.1.  
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Figure 5.1  

PRISMA diagram showing search strategy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Studies identified from database 
searches: N = 411 

 

Studies removed before 
screening: 

Duplicate studies removed:  
N = 53 
 

Studies screened (title and 
abstract): 
N = 358 

Studies excluded 
N = 316 

Studies assessed for eligibility 
(full text):  
N = 59 
 

Studies excluded: 
Upon full text reads: N = 29 
Upon Inter-coder agreement: 
N = 2 

Studies included in review: 
N = 28 
 

Studies identified through 
reference scanning 
N = 17 
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5.3.6 Inter-coder Agreement (ICA) 

To ensure internal validity within the review, a second independent researcher 

was employed to assess the studies across the inclusion and exclusion criteria. 

Specifically, the second researcher read the titles and abstracts of all studies identified 

through the databases searched and decided based on inclusion and exclusion criteria 

whether or not the papers selected should be included within the review. ICA was 

calculated by dividing the number of studies agreed upon by the number of studies 

disagreed and multiplying the result by 100. There was a total of 28 papers to which 

there could be agreement or disagreement. Agreement was originally obtained on 26 

studies (ICA = 92%). In the instances in which a disagreement was identified, the 

researcher and independent coder discussed until reaching consensus. After 

disagreement on the two studies were discussed, the ICA score reached 100%. 

5.4 Data Synthesis  

Each study selected for review was coded and the following information was 

extracted: (1) participant characteristics; (2) design; (3) dependent variables; (4) 

intervention characteristics; (5) outcomes; (6) technology; (7) efficacy; (8) level of 

evidence, and (9) other relevant data. Information extracted into the ‘other’ section 

within the descriptive synthesis was used to extract data surrounding inter-observer 

agreement (IOA), generalisation and maintenance.  

5.4.1 Participant Characteristics 

 Participants were separated within the table as interventionist participants and 

ASD participants. Details regarding interventionist and ASD participants age, gender 

and previous experience were entered for review. Only ASD participants meeting the 

inclusion criteria were recorded if reported in isolation.  
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5.4.2 Design 

 Each study was categorised into group research design or single-subject 

research design. Group designs were detailed as quasi experimental employing pre- 

and post-tests or quasi experimental design with control or comparison groups. Single-

subject research designs were categorised depending on the type of experimental 

design utilised (e.g., multiple baseline design or reversal design). 

5.4.3 Dependent Variables 

A list was created to detail the dependent variables within each study. The list 

was separated for interventionist dependent variables and ASD participant dependent 

variables.  

5.4.4 Intervention Characteristics 

 Details surrounding the intervention characteristics were categorised into the 

following: (1) FA; (2) FCT; (3) naturalistic teaching, (4) FA followed by FCT, and (5) 

preference assessments.  

5.4.5 Outcomes 

 Both positive and negative intervention outcomes were recorded for later 

review. This also included the total duration for each intervention. Additional 

information such as follow-up outcomes were also recorded. 

5.4.6 Technology 

 Details surrounding each technology component were reported. The types of 

equipment utilised were described and what component of the intervention equipment 

were used for (e.g., coaching or training). 
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5.4.7 Efficacy 

 Intervention outcomes were scored with either a positive, mixed or negative 

rating (Lang et al., 2012; Machalicek et al., 2008; Palmen et al., 2012). In order to 

determine if a study met the positive, mixed or negative rating, the graphical display 

of data was analysed within single-subject research designs to conclude if a study had 

improvements across each dependent variable. A study was awarded a positive 

outcome if improvements were made in all dependent variables across all participants 

(interventionists and ASD participants). A mixed outcome result was awarded for 

studies that had improvements in some but not all dependent variables across all 

participants (interventionists and ASD participants). A negative rating was awarded to 

a study if no improvements were observed in any of the dependent variables for any 

participants (interventionists and ASD participants). The same structure was given to 

group research designs by analysing the results from the statistical analyses of the 

dependent variables. A positive rating was given if statistical improvements were 

made in all dependent variables. A mixed rating was awarded if statistical 

improvements were made in some, but not all dependent variables. Finally, a study 

was awarded a negative outcome result if they had no statistical improvements in any 

dependent variables.  

5.4.8 Other 

 The purpose of this section was to record details on any generalisation and/or 

maintenance probes collected within each individual study. Other variables such as 

IOA were recorded. 
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5.5 Quality Assessment 

A bias is a systematic error, or deviancy from the truth, in results of inferences 

(Higgins et al., 2019). Biases can manoeuvre in either course. Different biases can lead 

to an underestimation or overestimation of the true intervention effect. Results of a 

study may be unbiased in spite of a methodological defect and therefore, it is more 

applicable to consider this a risk of bias. Efforts were in place to ensure that bias risk 

was reviewed by using the following quality assessment. 

Studies included in the review were assessed for rigor using the standards 

created by Reichow et al. (2008; Tables 5.4, 5.5 and 5.6). These standards have been 

created specifically for the evaluation of the quality of research in the field of autism 

EBP and were selected for their ability to assess the research rigor of both group and 

single-subject research designs. For the quality assessment, each study was reviewed 

and given a score of: high (H); adequate (A), or unacceptable (U) for primary 

indicators and evidence (E), or no evidence (N) for secondary indicators. Each score 

was then combined to give an overall quality rating of high, adequate or weak. Final 

ratings of each study were then amalgamated to assess the overall level of EBP for 

telehealth ABA provisions (Table 5.7). 

Although many other quality indicators are available to assess research rigour  

(Darrah et al., 2008; Horner et al., 2005; What Works Clearing House, 2017), the 

Reichow et al. (2008) method was selected due to its ability to hold single-subject 

research design and group research design equally in regards to quality. Due to the 

individualised nature of ABA based interventions, they typically employ single-

subject research designs, in which the individual serves as their own control. 

Therefore, using the current quality tool to evaluate research rigour was deemed the 

most appropriate 
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Table 5.4 

Group research quality indicators (Reichow et al., 2008, p. 1331)  

Group research quality indicator Definition 
Primary Quality Indicator 
Participant characteristics 
 
 
 
 
 
 
 
Independent variable  
 
 
 
 
Comparison condition  
 
 
 
 
Dependent variable (DV) 
 
 
 
 
Link between research question 
and data analysis 
 
 
 
Use of statistical tests 

 
Age and gender were provided for all 
participants, specific diagnostic information 
was provided for all participants with autism, 
if applicable, standardized test scores were 
provided, and information on the 
characteristics of the interventionist was 
provided. 
 
Information about the treatment was provided 
with replicable precision (if a manual was 
used, this was always given a high-quality 
rating). 
 
The conditions for the comparison group were 
defined with replicable precision, including, at 
a minimum, a description of any other 
interventions that participants received. 
 
Dependent measures were described with 
operational and replicable precision, showed a 
clear link to the treatment outcome, and were 
collected at appropriate times. 
 
Data analyses were strongly linked to the 
research question(s) and the data analysis used 
correct units of measure (i.e., child level, 
teacher level, etc.) on all variables. 
 
Proper statistical analyses were conducted for 
each statistical measure with an adequate 
power and a sample size of n C 10. 

Secondary quality indicators 
Random assignment 
 
 
Interobserver agreement 
 
 
 
 
 
 
 

 
Participants were assigned to groups using a 
random assignment procedure. 
 
IOA was collected across all conditions, raters, 
and participants with inter-rater agreement at 
or above .80, and a minimum of Good 
reliability (j C .60). Psychometric properties of 
standardized tests were reported and were 
equal or greater than .70 agreement with a j C 
.40. 
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Group research quality indicator Definition 
Blind raters  
 
 
 
 
 
 
 
Attrition  
 
 
 
 
Generalization and/or 
maintenance  
 
 
Effect size  
 
 
 
Social validity  
 

Raters were blind to the treatment condition of 
the participants. 
Fidelity Procedural fidelity or treatment 
fidelity was continuously assessed across 
participants, conditions, and implementers, 
and if applicable, had measurement statistics at 
or greater than .80. 
 
Articulation was comparable (did not differ 
between groups by more than 25%) across 
conditions and less than 30% at the final 
outcome measure. 
 
Outcome measures were collected after the 
final data collection to assess generalization 
and/or maintenance. 
 
Effect sizes were reported for at least 75% of 
the outcome measures and were equal or 
greater than .40. 
 
The study contained at least four of the 
following; (a) DVs were socially important 
(i.e., would society value the changes in 
outcome of the study), the (b) intervention was 
time and cost effective (i.e., did the ends justify 
the means), (c) comparisons were made 
between individuals with and without 
disabilities, (d) the behavioral change was 
large enough for practical value (clinically 
significant), (e) consumers were satisfied with 
the results, (f) people who typically come in 
contact with the participant manipulated the 
IVs, (g) the study occurred in natural contexts. 
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Table 5.5 

Single-subject research quality indicators (Reichow et al., 2008, p. 1314)   

Single-subject research quality 
indicator  

 

Primary quality indicators 
Participant characteristics  
 
 
 
 
 
 
 
Independent variable  
 
 
 
 
Dependent variable  
 
 
 
 
Baseline condition  
 
 
 
 
 
 
Visual analysis  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experimental control  
 

 
Age and gender were provided for all 
participants, specific diagnostic information 
was provided for all participants 
with autism, if applicable, standardized test 
scores were provided, and information on the 
characteristics of the interventionist was 
provided. 
 
Information about the treatment was provided 
with replicable precision (if a manual was 
used, this was always given a high-quality 
rating). 
 
Dependent measures were described with 
operational and replicable precision, showed a 
clear link to the treatment outcome, and were 
collected at appropriate times. 
 
All baselines (a) encompassed at least three 
measurement points, (b) appeared through 
visual analysis to be stable, (c) had no trend or 
a counter therapeutic trend, and (d) were 
operationally defined with replicable 
precision. 
 
All relevant data for each participant was 
graphed. Inspection of the graphs revealed (a) 
all data appeared to be stable (level and/or 
trend), (b) contained less than 25% overlap of 
data points between adjacent conditions, 
unless behavior was at ceiling or floor levels in 
previous condition, and (c) showed a large 
shift in level or trend between adjacent 
conditions which coincided with the 
implementation or removal of the IV (note, if 
there was a delay in change at the manipulation 
of the IV, the delay was similar across different 
conditions and/or participants [±50% of 
delay]). 
 
There were (a) at least three demonstrations of 
the experimental effect, (b) at three different 
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Single-subject research quality 
indicator  

 

 
 
 
 
 
 
 

points in time, and (c) changes in the DVs 
covaried with the manipulation of the IV in all 
instances of replication (note, if there was a 
delay in change at the manipulation of the IV, 
the delay was similar across different 
conditions or participants [±50% of delay]). 

Secondary quality indicators 
Interobserver agreement  
 
 
 
Kappa  
 
 
 
 
Fidelity  
 
 
 
 
Blind raters  
 
 
Generalization and/or 
maintenance 
 
 
Social validity  

 
IOA was collected on at least 20% of sessions 
across all conditions, raters, and participants 
with inter-rater agreement at or above .80. 
 
Kappa was calculated on at least 20% of 
sessions across all conditions, raters, and 
participants with a score at or greater than .60 
(Good reliability). 
 
Procedural fidelity and/or treatment fidelity 
was continuously assessed across participants, 
conditions, and implementers with reliability 
at or greater than .80. 
 
Raters were blind to the treatment condition of 
the participants. 
 
Outcome measures were collected after the 
conclusion of the intervention to assess 
generalization and/or maintenance. 
 
The study contained at least four of the 
following; (a) DVs were socially important 
(i.e., would society value the changes in 
outcome of the study), the (b) intervention was 
time and cost effective (i.e., did the ends justify 
the means), (c) comparisons were made 
between individuals with and without 
disabilities, (d) the behavioral change was 
large enough for practical value (clinically 
significant), (e) the consumers were satisfied 
with the results, (f) people who typically come 
in contact with the participant manipulated the 
IVs, (g) the study occurred in natural context. 

 

 

 



 

 
 
 

 
 
  88 

 

Table 5.6 

 Guidelines for overall research rigor (Reichow et al., 2008, p. 1314)   

Strength of 
Research 
Report  

Group Research Single-subject Research  

Strong  
 
 
 
 
 
 
Adequate  
 
 
 
 
 
 
 
 
 
Weak  

Received high quality ratings on all 
primary quality indicators and 
showed evidence of four or more 
secondary quality indicators.  
 
 
 
Received high quality ratings on 
four or more primary quality 
indicators with no unacceptable 
quality ratings on any primary 
quality indicators and showed 
evidence of at least two secondary 
quality indicators. 
 
 
 
Received fewer than four high 
quality ratings on primary quality 
indicators or showed evidence of 
less than two secondary quality 
indicators 

Received high quality 
ratings on all primary 
quality indicators and 
showed evidence of three 
or more secondary quality 
indicators. 
 
Received high quality 
ratings on four or more 
primary quality indicators 
with no unacceptable 
quality ratings on any 
primary quality indicators 
and showed evidence of at 
least two secondary 
quality indicators. 
 
Received fewer than four 
high quality ratings on 
primary quality indicators 
or showed evidence of less 
than two secondary 
quality indicators 
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Table 5.7 

Criteria for treatments to be considered EBP (Reichow et al., 2008, p. 1315)   

Level of EBP Criteria (treatment must meet at least 
one criterion, can meet multiple criteria) 

Established EBP At least five single-subject studies of 
strong research report strength meeting 
the following criteria 
Conducted by at least three different 
research teams 
Conducted in at least three different 
locations 
Total sample size of at least 15 different 
participants across studies 
At least 10 single-subject studies of at 
least adequate research report strength 
meeting the following criteria 
Conducted by at least three different 
research teams 
Conducted in at least three different 
locations 
Total sample size of at least 30 different 
participants across studies 
At least two group experimental design 
studies of strong research report 
strength conducted in separate 
laboratories by separate 
research teams 
At least four group experimental design 
studies of at least adequate research 
report strength conducted in at least two 
different 
laboratories by separate research teams 
One group experimental design study of 
strong research report strength and three 
single-subject studies of strong research 
report 
strength 
Two group experimental design studies 
of at least adequate research report 
strength and three single-subject studies 
of strong 
research report strength 
One group experimental design study of 
strong research report strength and six 
single-subject studies of at least 
adequate 
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Level of EBP Criteria (treatment must meet at least 
one criterion, can meet multiple criteria) 

research report strength 
Two group experimental design studies 
of at least adequate research report 
strength and six single-subject studies 
of at least adequate research report 
strength 

Promising EBP At least three single-subject studies of 
at least adequate research report 
strength meeting the following criteria 
Conducted by at least two different 
research teams 
Conducted in at least two different 
locations 
Total sample size of at least nine 
different participants across studies 
At least two group experimental design 
studies of at least adequate research 
report strength (can be conducted by the 
same 
research team in the same location) 

5.5.1 Quality ICA 

 The second independent reviewer also coded the studies against the quality 

checklist above. The author and second independent reviewer compared scores of 

quality from each study. Studies were scored against the second reviewers’ score as 

either ‘matched’ or ‘unmatched’. ICA was calculated by dividing the number of 

studies matched by the number of studies unmatched and multiplying the result by 

100. There was a total of 28 papers on which there could be agreement or 

disagreement. Agreement was obtained on 27 studies (ICA = 96%). In the instances 

in which disagreement was identified (one paper), the researcher and independent 

coder discussed until reaching consensus, therefore a final ICA score of 100% reached 

for all included studies. 
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5.6 Results 

A total of 28 studies were identified as eligible according to inclusion criteria (Table 

5.8). The earliest study included within this systematic review was published in 2006, 

with the latest being published in 2017. The descriptive synthesis (Table 5.8) was 

categorised into the following sections: participant characteristics, design, dependent 

variables, intervention characteristics, outcomes, technology efficacy, level of 

evidence and other information of interest, with the latter including details on inter-

observer agreement, maintenance probes and/or generalisation. Each study was then 

examined to determine its level of evidence using the quality indicators designed by 

Reichow et al. (2008). 
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Table 5.8 
 
Data synthesis  
 

Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Barkaia et al. 
(2017) 

Interventionists: 
Three female 
therapists, average 
age = 27 years. 
Each had completed 
one ABA class but 
had not been 
coached in ABA 
techniques. 
 
Participants with 
ASD: 
Three males with 
ASD, average age = 
5.3 years. No 
information on 
formal diagnosis 
assessment 
provided. 

Multiple 
Baseline 

Interventionists: 
Measures: 
(1) direct commands 
(2) repetition of 
command 
(3) error correction 
(4) descriptive praise. 
 
Participants with 
ASD Measures: (1) 
Mands  
(2) Echoics. 
 
Other:  
Social Validity.  

Duration: each 
coaching session 
was 1 to 2-hr in 
length.  
Therapists were 
provided with 
written and verbal 
descriptions of the 
verbal operants. 
Therapists received 
practice exercises. 
Coaches then 
prompted therapists 
when they missed 
an opportunity to 
use positive 
consequence. When 
coaching ended, 
feedback was 
provided.  

Although 
correct 
command 
sequence 
increased 
during 
treatment for 
each therapist 
one therapist 
showed 
decreases 
during her last 
three coaching 
sessions. 
Positive 
consequences 
increased for 
all therapists. 
Children’s 
echoics and 
mands 
increased 
although not 
by an overall 
significant 
difference: 
2.8% to 5.3%. 
 

Equipment: 
Routinely 
available 
laptops, no 
specifics 
reported. 
 
Video 
conferencing 
software: Skype 

Mixed Weak IOA across 
all conditi-
ons, no 
lower than 
94% 
except 
89% for 
direct 
comm-
ands. 

Barretto et al. 
(2006) 

Interventionists: 
School psychologist 
and teacher, no 

Multi-
element FA. 

Participants with 
ASD Measures: 

Duration: Each FA 
session 5-min. 
Three conditions to 

Results 
displayed that 
disruptive 

Host and remote 
site connected 
via ICN. 

Positive Weak IOA: 
100% of 
FA 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

characteristics 
reported. 
 
Participants with 
ASD: two children, 
5-year-old boy 
diagnosed with 
ASD. No formal 
diagnostic 
assessment 
reported. One-year-
old girl with 
multiple 
disabilities. Girl not 
included in this 
report as no 
mention of ASD 
diagnosis. 
 

Child target 
behaviour. 

test hypothesis of 
function  
(a) free play  
(b) escape 
(c) alone. 

behaviour was 
maintained by 
negative 
reinforcem-ent 
in the form of 
escape from 
demands. 

Equipped with 
television 
monitors, a 
camera that 
transmitted 
audio and 
visual, 
microphones 
and a 
multimedia 
projector. 
Presentations of 
FA procedures 
conducted using 
PowerPoint.  

sessions. 
Mean 
agree-
ment: 95% 

Bearss et al. 
(2017) 

Interventionists: 14 
parents average age 
mothers = 38.3, 
average age of 
fathers = 39.8. 
 
Participants with 
ASD: 13 children 
with ASD 
completed the 
study, average age 
= 5.8 years. Nine 
females and 5 
males. Formal 
diagnostic 
assessment 
included pre-

Group 
research 
design. 
Quasi 
experiments, 
pre and post-
test. 

Interventionist 
Measures: 
(1) treatment fidelity 
checklist (2) parent 
Treatment Adherence 
Scale (3) Parent 
Satisfaction 
Questionnaire 
(4) Telehealth 
Caregiver 
Satisfaction Survey 
(5) Telehealth 
Provider Satisfaction 
Survey, 
(6) Aberrant 
Behaviour Checklist  

Duration: Parent 
training consisted 
of 11 core and two 
supplemental 
sessions conducted 
over 16 weeks 
lasting 60 to 90-
min. Therapists 
scored to fidelity on 
parent training 
before coaching 
parents.  Parents 
given a manual 
with detailed 
therapist scripts and 
instructions on 
procedural fidelity 

Results 
support the 
feasibility and 
preliminary 
efficacy of the 
RUBI parent 
training 
program. The 
intervention 
was 
acceptable to 
caregivers by 
93% 
completion 
rate. Fidelity 
scores indicate 
98%. Outcome 

Equipment: 
Computers, 
scanners, 
projectors, 
cameras. No 
detailed 
specifics 
reported. 
 
Video-
conferencing 
Software: not 
reported.  

Mixed Weak  
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

intervention 
Stanford-Binet 
Intelligence Scale-
Fifth Edition. 
Additional services 
reported. 

(7) Home Situations 
Questionnaire-
Autism Spectrum 
Disorder, 
(8) Parent Target 
Problems 
(9) Treatment 
Fidelity Checklist. 
 
Participants with 
ASD Measures: (1) 
The Vineland 
Adaptive Behaviour 
Scales Second 
Edition Parent 
Interview Format 
(2) ADOS  
(3) Cognitive Testing 
(4) Social 
Communication 
Questionnaire 
Lifetime  
(5) Inventory of 
Educational and 
Intervention Services 

to support skill 
acquisition.  

data exceeded 
90%. 

          
Benson et al. 
(2017) 

Interventionists: 
Families of 
children. No 
information 
provided. 
 
Participants with 
ASD: 
Two boys, only one 
with ASD aged 5. 

Multi-
element 
followed by 
reversal. 

Interventionist 
Measures: 
Fidelity 
implementing FA and 
FCT. 
 
Participants with 
ASD Measures: 
(1) Individual target 
behaviour (2) Mands. 

Duration: not 
reported. Parents 
given a task 
analysis for the 
implementation of 
FA and FCT with 
live consultation 
feedback via 
telehealth.  

Child FA 
results 
determined 
variables 
maintaining 
behaviour. 
After FCT 
began, self-
injurious 
behaviour 

Equipment: Dell 
desktop 
computer, 
Logitech 
camera. 
 
Video-
conferencing 
software: 
Hangout 

Positive Weak IOA: 33% 
of session-
s results = 
97% 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

No formal 
diagnostic 
assessments 
reported. 

(SIB) 
decreased to 
near zero 
levels. Overall 
fidelity 
implement-
ation was 
high, FA 
fidelity = 
100%, FCT 
fidelity 87%. 
 

Gibson et al. 
(2010) 

Interventionists: 
Two female 
teachers with no 
prior experience 
implementing 
behavioural 
procedures. No 
ages reported. 
 
Participants with 
ASD: One 4-year-
old male diagnosed 
with ASD. No 
formal diagnostic 
assessment 
reported. 

Reversal. Interventionist 
Measures: Fidelity 
implementing 
procedures. 
 
Participants with 
ASD Measures: 
Percentage of 
intervals with 
challenging 
behaviours. 

Duration: One 45-
min session prior to 
intervention. 
Written procedures 
given to the teacher 
and s modelled 
FCT procedures 
while the two 
teachers practiced 
procedures with 
each other receiving 
immediate feedback 
from the  which 
included praise and 
verbal feedback for 
errors. 

Teacher 
fidelity 
implementing 
FCT: 90%. 
 
Child 
Behaviour: 
Elopement 
reduced to 
5%. 
Social 
Validity: 
BIRS-R 
teacher 
satisfaction 
form, average 
5.7 from each 
educator. 

Teacher 
Equipment: 
School webcam, 
no specifics 
reported. Dell 
Latitude 
Notebook 
computer with 
Microsoft XP, 
1.83 Ghz 
processor with 
504MB of 
RAM. Built in 
microphone. 
 
 Equipment: 
Dell Latitude 
notebook 
computer with 
Microsoft XP, 
1.7Ghz 
processor and 
512MB of 
RAM. Logitech 

Positive Weak IOA: 33% 
of each 
conditi-on. 
Agree-
ment: 
100% 
fidelity 
during 
baseline 
and 90% 
fidelity 
during 
interve-
ntion. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Quickcam 
Fusion Webcam 
with an 
embedded 
microphone. 
 
Video-
conferencing 
software: 
Skype. 
 

Heitzman-
Powell et al. 
(2014) 

Interventionists: 
Seven parents from 
four families, Mean 
age = 37.3 (range = 
32-47). Gender 
details not 
provided. 
 
 
Participants with 
ASD: Abstract 
reports families 
with children with 
ASD. No 
description of 
children provided. 

Quasi-
experimental
. 

Interventionist 
Measures: 
(1) Parent fidelity 
implementing general 
teaching procedures, 
reinforcement, 
preference 
assessment and 
prompting. 
(2) Parent knowledge 
(post-test).   
 
Other:  
Social Validity 

Duration: Online 
modules 60 – min 
each. Completed 
one per week. 
Telehealth session 
ranged between 90-
120 – min. Eight 
online modules 
consisting of 
interactive tutorials 
followed by 
knowledge 
assessment tests 
with multiple 
choice. Video- 
conferencing 
included verbal 
instructions and 
immediate 
performance 
feedback on module 
content. 
 

Improveme-nt 
of parent’s 
pre-test scores 
mean = 
53.13% and 
post-test 
scores 
92.25%. 
Improvement 
from 
implement-
ation pre-test 
scores mean = 
30.6%, post-
test mean = 
71.8%. 

Microphones 
and television 
monitor. No 
specific details 
reported.  
 
Video-
conferencing 
software: 
POLYCON. 

Undeter-
mined due 
to lack of 
statistical 
testing. 

Weak  

Higgins et al. 
(2017) 

Interventionists: 
three female direct-

Multiple 
baseline. 

Interventionist 
Measures: 

Duration 90- min 
remote training 

Baseline Mean 
= 10%, 18.2% 

Equipment: A 
telephone, a 

Positive Weak IOA: an 
average 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

care staff with no 
prior experience. 
Ages 23-years, 21-
years and 24 years. 
Behavioural 
technician as a 
confederate. 
Participants with 
ASD: 
Two males aged 4 
and 5 with ASD. 
No formal 
diagnostic 
assessments 
reported. 

Correct 
implementation of 
each component skill.  
 
Other: Social validity  

session. 
Interventionists 
conducted multiple 
choice without 
replacement 
(MSWO) 
preference 
assessment. 
Training package 
included three 
components:  
(a) multimedia 
presentation 
(b) descriptive 
feedback from 
previously recorded 
baseline sessions; 
(c) scripted role 
play with 
immediate 
feedback.  

and 50%. 
Improvements 
made with all 
three 
interventionist
s 100%, 100% 
and 77.8%. 
Third 
interventionist 
received 
additional 
tailored 
training until 
components 
increased to 
92.3%. A 
mean of 6.3 
was scored on 
the social 
validity 
questionnai-re.  
 

laptop and two 
HD webcams, a 
compact 
document 
scanner and a 
headset with 
attached 
microphone. No 
specifics 
reported.  
 
Video 
Conferencing 
Software: 
Adobe Connect 
(8)  

range of 
43% of 
session-s 
for each 
participant. 
Avera-ge 
scores: 
partici-
pant 1: 
96% 
partici-
pant 2: 
97% and 
partici-
pant 3: 
96% 

Ingersoll & 
Berger, (2015) 

Interventionists: 27 
parents of children 
with ASD. Age 
range not reported. 
 
Participants with 
ASD: 
No exact number 
reported other than 
children of 27 
parents. Between 
age of 27 and 73 
months all with a 
formal diagnosis 

Group 
research 
design, 
randomly 
assigned 
comparis-on 
group. 

Interventionist 
Measures:  
(1) Participant 
characteristics 
(2) computer and 
Internet fluency, (3) 
depressive symptoms,  
(4) intervention 
knowledge,  
(5) intervention 
fidelity  
(6) program 
engagement 

Duration: Self-
directed group- 12 
self-directed lesion 
which took approx. 
80 – min to 
complete. Therapist 
Assisted group – an 
extra 30-min 
remote coaching 
session per week. 
Parents encouraged 
to complete a 
module a week of 
ImPACT Online 

Parents in the 
therapist 
assisted group 
were more 
likely to 
engage in with 
the website 
than the self-
directed 
group. Parent 
engagement 
was high in 
both groups 
although 

Training 
Software: 
ImPACT online 
– a website 
containing 12, 
self-directed 
lessons 
Equipment: 
Parents without 
a personal 
computer, web-
cam or high 
speed internet 
connection were 

Positive Weak  
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

from DSM-IV-TR 
and ADOS-
G/ADOS-2. 

containing 
behavioural 
procedures. 
Therapist assisted 
group received an 
extra live coaching 
element. 

therapist 
assisted group 
had increased 
engagement 
P<.00.1. 

provided with 
the equipment. 
No specifics 
reported. 
Videoconfer-
encing software: 
Skype 
 

Ingersoll et al. 
(2016) 

Interventionists: 27 
parents of children 
with ASD. Age 
range not reported. 
 
Participants with 
ASD: 
No exact number 
reported other than 
children of  
27 parents. 
Between age of 27 
and 73 months all 
with a formal 
diagnosis from 
DSM-IV-TR and 
ADOS-G/ADOS-2. 

Group 
research 
design 
randomly 
assigned 
comparison 
group. Quasi 
experimental 
pre post 
analysis for  
within group 
analysis. 

Interventionist 
Measures:  
(1) Parent fidelity, (2) 
Parent self-efficacy,  
(3) parenting stress,  
(4) parent positive 
perceptions 
 
Participants with 
ASD Measures: (1) 
Child language 
targets, (2) child 
vocabulary 
(3) child 
communication (4) 
child social skills 
(5) child daily living 
skills,  
(6) child motor skills. 
 

Parents videotaped 
during parent-child 
interaction and 
were scored for 
correct use of the 
ImPACT online 
intervention. 

Both groups 
improved 
intervention 
fidelity, self-
efficacy, stress 
and positive 
perceptions of 
their child; 
however, more 
gains were 
visible in 
therapist 
assisted group. 
Children: 
Both groups 
improved on 
language 
measures, with 
a trend 
towards 
greater gains 
in the therapist 
assisted group. 
Only children 
in the therapist 
assisted group 
improved on 
social skills 

Training 
Software: 
ImPACT online 
– a website 
containing 12, 
self-directed 
lessons. 
 
 
 
 
 
 
No other 
equipment 
reported. 

Positive Weak IOA = 
25% of 
session-s 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

 
Kuravackel et 
al. (2017) 

Interventionists: 33 
parents no report on 
gender or age. 
 
Participants with 
ASD: 
33 children, 7 males 
and 26 females. 
Mean age = 8 years 
and 2 months. 
Formal diagnosis of 
ASD through DSM-
IV/5 verified with 
the ADOS-2 by the 
research team. 
 

Group 
design 
comparis-on; 
control 
group  

Interventionist 
measures: 
(1) Parental Stress 
Index  
(2) Being a Parent 
Scale 
(3) Consultation 
Satisfaction 
Questionnaire, 
(4) Group Session 
Rating Scale and (5) 
Parent-Completed 
Fidelity Form 
 
Participants with 
ASD Measures: (1) 
Eyeberg Child 
Behaviour Inventory 
(2) Modified 
Checklist for Autism 
in Toddlers 
(3) Social 
Communication 
Questionnaire and  
(4) Description of 
Services. 

Duration: 8-week 
intervention 
program 2–hr 
sessions for group 
sessions and 1-hr 
sessions for 
individual. Program 
has the option of 
telehealth or face-
to-face delivery. 
Parents provided 
with knowledge on 
ASD, evidence-
based practices 
such as functional 
behaviour 
assessments, 
antecedent 
manipulation, 
changes in 
instructional 
context, differential 
reinforcement and 
self-management 
strategies. 
Strategies provided 
in a manual and 
explained during 
coaching sessions. 

Analysis of 
differences on 
outcomes 
based on 
therapeutic 
modality, in 
this case 
telehealth, 
results showed 
that child 
problem 
behaviour in 
the telehealth 
condition were 
significantly 
lower than the 
waitlist 
control 
condition, 
mean 
difference = -
25.06, p < .05, 
95% CI [-
42.66, - 7.45], 
with a large 
effect size (d = 
0.99). No 
significant 
differences 
between 
telehealth and 
control group 
for parent 
competency 
 

 Mixed Weak  
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Lindgren et al. 
(2016) 

Interventionists: 
parents or 
grandparents age 
range = 23 to 51 
years. No gender 
provided. 
 
Participants with 
ASD: 107 children 
diagnosed with 
ASD or other 
Developmental 
Disability. Only 
ASD participants 
reported in this 
write up (n = 71). 
Mean age = 49.95 
months. Gender 
report cannot be 
determined for 
ASD participants 
due to the mix of 
disabilities in group 
1. All participants 
with ASD had 
formal diagnosis 
from Autism-
Diagnosis 
Interview-Revised, 
ADOS and DSM. 
 

Quasi-
experimental 
pre and post-
tests. 

Interventionist 
Measures: (1) FA 
weekly visits, (2) 
FCT weekly visits. 
 
Participants with 
ASD Measures: 
Target behaviour 
measured in FA. 
 
Other:  
(1) Treatment Costs 
(2) Social validity  
 

Duration: 60-min 
home or telehealth 
session, typically 3-
5 sessions. 
Parents taught to 
implement FA. 
Parents then taught 
FCT procedures to 
match results from 
FA. 

The mean 
reduction in 
problem 
behaviour 
achieved 
through FCT 
treatment was 
>90% and 
telehealth 
delivery was 
significantly 
cheaper. 

Equipment: 
Telehealth 
workstations 
equipped with 
Windows based 
PC, video 
monitor and 
headset and 
video-
conferencing 
software. No 
specifics 
reported. 

Positive Weak IOA= 30% 
on all 
session-ns. 

Machalicek et 
al. (2009a) 

Interventionists: 
Graduate students 
with no previous 
experience and an 
advanced BCBA 

Multi-
element. 

Interventionist 
Measures: 
Data not collected 
 
 

Duration: Each FA 
condition 5-min. 
Supervisors 
collected data and 
indicated which 

FA 
demonstrated 
clear 
contingencies 
maintaining 

Equipment: 2.0 
Ghz MacBook 
with Mac OS X 
operating 
system, 2 

Positive Weak IOA = 
across 
60% and 
33% of 
session-ns. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

doctorate student to 
act as supervisor. 
No gender or age 
reported. 
 
Children: two 
females age, 11 and 
7. Both have formal 
ASD diagnosis 
from Childhood 
Autism Rating 
Scale. 

Participants with 
ASD Measures: (1)  
Selected target 
behaviours 
(2) Engagement in 
the classroom. 
 
*Child engagement 
intervention took 
place in classroom 
and not via telehealth, 
therefore results not 
included in this write 
up. 
 

condition was to be 
implemented. 
Immediate live 
feedback provided. 

problem 
behaviour.  

external iSight 
cameras. 
Internal 
microphones of 
the iSight 
camera. 
 
Videoconferenci
ng software: 
iChat. 

Range 
result = 
80% to 
100% and 
83% to 
97%. 

Machalicek et 
al. (2009b) 

Interventionists: 3 
graduate students 
with no prior 
experience. No 
gender or age 
reported. 
 
Participants with 
ASD: 
3 children, age 5, 7 
and 34 months. 
Two participants 
with autism 
diagnosis and one 
with PDD-NOS. No 
formal diagnosis 
assessment 
reported. 
 

No 
experimental 
design 

Interventionist 
Measures: 
Implementation 
fidelity. 
 
Child Measures: (1) 
student choice of 
items, and 
(2) Task completion  

Duration: 2-hr to 
conduct preference 
assessment. 
Interventionists 
given written 
instructions with a 
task analysis to 
implement paired-
choice preference 
assessment 
followed by 
videoconferencing 
session with the  
providing feedback. 

Interventionist
s implemented 
preference 
assessment 
with 100% 
fidelity. Clear 
preferred item 
identified for 
participants. 
Tangible items 
selected from 
the preference 
assessment 
were capable 
of acting as 
reinforcers for 
task demand 
intervention. 

Equipment: 
2.0Ghz 
MacBook 
connect to 
iSight camera. 
Audio 
communication 
achieved 
through Jabra 
Bluetooth 
wireless headset 
with built in 
iMac 
microphone. 
 
Videoconferenci
ng software: 
iChat 

Undetermi
ned due to 
no graphed 
results for 
fidelity and 
no 
baseline. 

Weak IOA = 
across 
each 
phase. 
67% 
across 
prefere-nce 
assesm-ent 
with a 
range 
result of 
96%-
100%.  
50% 
across 
interv-
ention 
phase with 
100% 
result. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Machalicek et 
al. (2010) 

Interventionists: 
Six female teachers 
mean age = 27. All 
teachers had 
exposure to 
assessments during 
a class but no 
formal training. 
 
 
Participants with 
ASD: 
 six children with 
ASD. Mean age = 
6. No gender or 
formal diagnosis 
information 
provided. 
 

Multiple 
baseline 
with 
embedded 
Multi-
element 

Interventionist 
Measures: 
Fidelity 
implementing FA 
conditions 
 
Participants with 
ASD Measures: 
Individual target 
behaviour. Data not 
collected on student 
behaviour 

Duration: Ranged 
from 60-95minutes. 
Interventionist 
conducted an FA 
condition. 
Supervisor 
interrupted in the 
event of an error 
with live 
performance 
feedback. 

Teacher 
imple-
mentation 
fidelity 
improved 
from baseline 
scores of 
63.5% to 
100% during 
coaching. 

Equipment: 2.0 
Ghz MacBook 
with built in 
iSight camera 
and built in 
microphone. 
 
Videoconferenci
ng software: 
iChat. 
 
 

Positive Weak IOA= 30% 
of each 
exper-
imental 
phase. 
Result = 
97% 

          
Machalicek et 
al. (2016) 

Interventionists: 
One father and two 
mothers. No age 
provided but 
educational 
backgrounds 
available. 
 
Participants with 
ASD: 
One male age 9. 
Two females age 8 
and 16. All had 
formal diagnosis 
assessment from 
DSM-IV and a core 

Multi-
element 

Interventionist 
Measures: 
(1) Parent fidelity 
implementing FCT  
 
 
Participants with 
ASD Measures: 
Individual target 
behaviours  
 
Other: Social Validity  
 
 
 

Duration: FA Mean 
= 95min. Weekly 
sessions lasted 
approximately 45-
min. Parents were 
supported via 
desktop 
videoconferencing 
to conduct FA and 
were taught FCT 
procedures, 
antecedent 
manipulation 
strategies and 
consequence-based 

FA showed 
clear 
demonstration 
of the 
contingencies 
maintaining 
problem 
behaviour. 
Problem 
behaviour 
reduced 
during 
intervention 
mean = social 
narrative: 
3.33%, 2.33% 

Equipment: One 
13.3in. 
2.4Ghz/250Gb 
Hard 
Drive/Super 
drive MacBook 
computer 
connected to 
external 
Logitech 
Quickcam Pro 
9000 camera via 
USB cable. 
Another 
MacBook used 
for each family. 

Positive Weak IOA = 
33% of 
conditions. 
Results = 
100% 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

on the Childhood 
Autism Rating 
Scale. 

strategies with live 
feedback. 
 

FCT: 
11.33%,2.33% 
consequence 
based: 5.67%. 
 
Each parent 
rated social 
validity as a 
mean of 5.22 
 

 
Videoconferenci
ng software: 
eCamm.  

Meadan et al. 
(2016) 

Interventionists: 
Three mothers and 
one father of 
children with ASD. 
No age reported. 
 
Participants with 
ASD:  
Two male ages 3 
and 2 years, and 1 
female aged 4. 
Participants were 
pre diagnosed no 
assessment of 
diagnosis reported 
but scores on 
language score and 
Ages Stages 
Questionnaire-
Social and 
Emotional 
provided. 
 

Multiple 
baseline 

Interventionist 
Measures:  
Quality and rate with 
which the parents 
implemented 
naturalistic teach 
strategy.  
 
Participants with 
ASD Measures: 
Social 
communication. 
 
Other: Social Validity  

Duration: first 
phase of Skype 
sessions lasted 
approximately 45-
min. Second phase 
was a 5-7-min 
teaching session. 
Coaching took 
place twice per 
week. Two phased 
intervention on 
naturalistic teaching 
approach. Parent 
implemented 
communication 
strategies, i-PiCS. 
Annotated video 
feedback took place 
on every fourth 
coaching session. 

Interventionist
s 
demonstrated 
an increase in 
fidelity of 
implementatio
n. Children’s 
initiations 
increased over 
the 
intervention 
for 2 out of 3 
participants. 

Equipment: 
researchers 
provided an 
iPad to families. 
Electronic 
materials shared 
via a secure 
online file 
sharing box. 
Sessions 
recorded using 
screen capturing 
software. 
 
Video-
conferencing 
software: Skype 

Mixed Weak IOA on 
30% of all 
sessions.  
 

Neely et al. 
(2016) 

Interventionists: 
Three females ages, 
20, 22 and 22. No 

Multiple 
baseline 

Interventionist 
Measures: Frequency 

Duration: 
Interventionists 
mean time 99-min. 

Interventionist 
increased the 
number of 

Equipment: 
1.3Ghz iPad 
mini, 2.5 Ghz 

Positive Adequate IOA= 
collected 
on all 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

previous 
experience. 
 
Participants with 
ASD: 
Two males ages, 5 
and 8. One female 
aged 4. Formal 
diagnosis 
assessment on 
ADOS-2. One male 
indicated “very 
likely” to have 
ASD (Second male 
diagnosed with 
PDD-NOS. 
 

of communication 
opportunities offered. 
 
Participants with 
ASD Measures: 
Frequency of verbal 
mands. 
 
Other: (1) Duration 
of training, (2) social 
validity  

Interventionists 
completed Autism 
Internet Module on 
Naturalist 
Instruction then 
conduct sessions. 
Interventionist and 
trainer completed 
evaluation sheet 
and discussed 
results with trainer 
providing feedback. 

communicatio
n 
opportunities 
offered after 
training. 
Range: 3-8, 3-
5 and 1-7. 
Interventionist
s increased on 
the number of 
incidental 
teaching steps 
performed 
correctly with 
a criterion of 
90%. All 
children 
increased 
number of 
mands mean = 
5.4,2 and 4.2. 
 

Toshiba 
computer with 
built in 
microphone and 
camera. All 
interventionists 
used personal 
MacBooks.  
 
Videoconferenci
ng software: 
HIPPA-
compliant 

dependent 
variables 
for a 
minimum 
of 33% of 
sessions. 
Result of 
100% 

Simacek et al. 
(2017) 

Interventionists: 
either mother or 
father for one child, 
and one mother for 
second child. No 
age reported. 
 
Participants with 
ASD: 
 Two females, aged 
3.5 and 4 diagnosed 
with ASD. No 
formal diagnosis 
reported. Third 

Multiple 
probe  

Child Measures: (1) 
Idiosyncratic 
responses,  
(2) individual target 
behaviour (3) FCT 
responses 
 
Other: Social validity  

Duration: seven 
sessions per day 
lasting 5-
minParents 
received manual 
with procedures, 
conducted FA and 
descriptive 
assessment with 
live feedback. 
Parents instructed 
how to deliver 
reinforcement 
during FCT phase. 

Functions of 
behaviour 
identified 
through FA. 
Both 
participant’s 
Idiosyncratic 
responses 
reduced to 0.  

Equipment: Dell 
OptiPlex 3010 
desktop with 
Dell 24in. 
monitor, 
Logitech HD 
PRO webcam 
C920, Logitech 
ClearChat 
comfort headset 
H390, Polaroid 
8in. heavy duty 
tripod. 
 

Positive Weak IOA= 30% 
of 
sessions. 
Average 
IOA of 
97%. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

child was not 
diagnosed with 
ASD, therefore not 
included in this 
write up. 
 

Videoconferenci
ng software: 
Google 
Hangout. 

Suess et al. 
(2014) 

Interventionists: 
Parents of children 
with ASD mean age 
= 37. No other 
information 
reported. 
 
Participants with 
ASD: 
three males mean 
age = 2.91. All 
diagnosed with 
PDD-NOS and one 
with ASD. No 
formal diagnosis 
assessments 
reported. 
 

Reversal Interventionist 
Measures: Fidelity 
implementing FCT 
procedures. 
 
Participants with 
ASD Measures: 
Individual target 
behaviours.  
 
Other: Social validity  

Duration: Two 1-hr 
training sessions 
and 1-hr coaching 
session per week. 
Parents received 
written and verbal 
instructions on FA 
and FCT 
procedures. Verbal 
instruction for 
implementing FCT 
procedures with 
live feedback. 
Parents engaged in 
independent 
sessions and 
recorded session for 
data collection. 

Treatment 
fidelity 
increased 
throughout the 
sessions with 
no real 
differences 
between 
independent 
and coached 
sessions 

Equipment: 
Windows based 
PC and video 
monitor with 
webcam and 
headset 
attached. 
 
Videoconferenci
ng software: 
Skype  

Mixed Weak IOA= 
Collected 
for FA 
over 35% 
of 
sessions. 
Collected 
for FCT 
over 32% 
of sessions 
with 
results of 
90-100%. 

Suess et al. 
(2016) 

Interventionists: 
Parents and parent 
assistants. No 
details reported 
other thank no 
previous 
experience. 
 
Participants with 
ASD:  
five children, 3 
males and 2 

Multi-
element and 
multiple 
baseline 

Participants with 
ASD Measures: (1) 
Individual target 
behaviour, (2) mands, 
(3) task completion. 

Duration: three 15-
min sessions. 
Parents instructed 
to implement FA 
with live feedback. 
Parents implement 
FCT procedures 
when prompting 
child to work with 
live feedback. 

Contingencies 
maintain 
problem 
behaviour 
identified 
through FA 
except one 
participant due 
to lack of 
problem 
behaviour 
during FA. 

Equipment: as 
described in 
Wacker, et al., 
(2013) 

Positive Weak IOA 
collected 
on 49% of 
FA 
sessions 
and 75% 
of FCT 
sessions. 
Results 
during FA 
= 91% and 
87%. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

females ages 2, 4, 
5, 5 and 7. All 
diagnosed with 
ASD. No formal 
diagnosis 
assessment 
reported.  

Problem 
behaviour 
reduced in 
FCT phase 
across 
participants by 
65.1%. 
Independent 
manding and 
task 
completion 
increased on 
average to 
87.5%. 
 

During 
FCT = 
80% and 
95%. 

Vismara et al. 
(2009) 

Interventionists: 10 
therapists. No 
gender or age 
reported. No prior 
experience to 
ESDM. 
 
Participants with 
ASD: 
29 children ranging 
in age from 24-51 
months. Gender not 
provided. Formal 
diagnosis of ASD 
from DSM-IV or 
ADOS. 

Group Interventionist 
Measures: Therapist 
implementation 
fidelity.  
 
Participants with 
ASD Measures: 
Social 
communicative 
behaviours  
 
Other: Social validity  

Duration: Ten-hour 
seminar across 2 
days, 2-hr 
videoconferencing 
session. Therapists 
received an EDSM 
training DVD and 
curriculum 
checklist. Five 
therapists received 
a seminar fact-to-
face and five via 
videoconferencing 
and a team 
supervision 
discussing 
procedures learned., 
review of 
performance and 
feedback. 
 

Therapist 
fidelity 
increased over 
course of 
training with 
90% of the 
therapist 
achieving over 
80%. 

Equipment: 
ESDM training 
DVD. Remote 
participants 
faced large 
television screen 
and were 
connected in 
real time. No 
other 
information 
provided.  
 
 

Positive Weak  
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Vismara et al. 
(2012) 

Interventionists: 
Nine families, 7 
mothers and 2 
fathers. No age 
provided (one 
family dropped 
out). 
 
Participants with 
ASD: 
 nine children, 8 
males and one 
female. Six 
diagnosed with 
autism and 3 
diagnosed with 
PDD-NOS. 
Diagnostic 
assessments: 
Vineland adaptive 
behaviour scales. 
And Mullen Scales 
of Early  
Learning 
 

Multiple 
Baseline 

Interventionist 
Measures: Fidelity of 
implementing EDSM. 
 
Participants with 
ASD Measures: 
Social 
communicative 
behaviours, prompted 
and spontaneous.  
 
Other: Social 
validity.  

Duration: Training 
DVD included 10 
modules, 
approximately 20-
min each. 12 1-hr 
coaching sessions. 
Parents completed 
each weekly 
module. Weekly 
coaching session 
consisted of parent 
demonstrating 
targeted skill with 
their child. Coach 
provided verbal 
instruction and live 
feedback. 
 

Fidelity: 
Parents met 
criterion of 
4.00 or above 
on the fidelity 
rating scale. 
Children 
increased their 
use of 
communicatio
n and 
spontaneous 
imitation.  

Equipment: 
Parents used 
own 
laptops/compute
rs and webcams. 
If not available, 
equipment was 
provided. No 
specifics of 
equipment 
provided.  

Positive Weak  

Vismara et al. 
(2013) 

Interventionists: 
Seven mothers and 
one father. Age not 
provided. 
 
Participants with 
ASD: 
Eight children, age 
range = 18-51 
months. No gender 
provided. All 

Multiple 
Baseline 

Interventionist 
Measures: 
Fidelity 
implementing ESDM. 
 
Participants with 
ASD Measures: Child 
Social 
Communicative 
Behaviours 
 

Duration: Parents 
spent a total of 26 
hours and 24-min 
on the website. 
Coaching sessions 
1.5-hr at one per 
week. Parents 
completed online 
website modules. 
Coaching discussed 
current module 

Overall, all 
parents met 
fidelity of3.68 
with six of the 
eight parents 
achieving 4.00 
or higher. 
Other parents 
made 
improvement 

Equipment: 
Internet based 
password-
protected video 
conferencing 
program using 
laptops or 
computers and 
web cameras. 
Therapist 
accessed 

Mixed Weak  
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

children diagnosed 
with ASD and 
formal diagnosis 
from ADOS or 
DSM-IV. 

Other: Social Validity  topic and parents 
were prompted to 
engage with child 
demonstrating 
targeted skill. 
Coach provided live 
feedback. 

but did not 
met criterion 

program from 
an office 
computer and 
web camera 
whereas all 
parents had own 
laptops and 
webcams from 
their homes. 
Equipment was 
provided if not 
available. No 
detailed report 
of equipment. 
 
Videoconferenci
ng Software: not 
reported. 
 

          
Vismara et al. 
(2016) 

Interventionists: 32 
parents of children 
with ASD with 24 
completing until 
end of study. 
Sample 1; 3 males 
and 11 females. 
Sample 2; 2 males 
and 8 females. Ages 
not reported. 
 
Participants with 
ASD: 
32 children with 24 
completing until 
end of study. Age 

Group 
design, 
randomised 
control trial. 

Interventionists 
Measures: 
(1) EDSM fidelity of 
usage of the principle 
of EDSM during play 
sessions,  
(2) website use, (3) 
parent satisfaction. 
 
Participants with 
ASD Measures: (1) 
spontaneous 
functional verbal 
utterances,  
(2) imitative 
functional play 

Duration: 
assessments were 5-
min free play time 
which were 
subsequently 
scored. Group 1 
received telehealth 
coaching and access 
to ESDM online 
training with 
weekly sessions 
with coaching. 
Coaching included 
prompts and 
immediate verbal 
feedback. Group 2 

Significant 
behaviour 
differences 
between 
groups was 
imitation. 
Significantly 
more parents 
in the ESDM 
group met 
fidelity. 

Equipment: 
Parents used 
family 
computers with 
a webcam or 
tablet. 
Videoconferenci
ng software: 
GoToMeeting 

Mixed Weak IOA on a 
minimum 
of 2 
sessions. 
Results not 
reported. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

mean = sample 1; 
31.9months, sample 
2; 27.2 months. 
ADOS used in 
selection criteria. 
 

actions with or 
without objects, and  
(3) non-verbal joint 
attention. 

received 
community 
treatments as usual 
control group 
receiving monthly 
telehealth sessions 
not based on ESDM 
but discussing 
current treatment. 

 
 
Wacker et al. 
(2013a) 

Interventionists: 
19 mothers and one 
father mean age = 
34. No previous 
experience in ABA 
procedures. 
 
Participants with 
ASD: 
20 children mean 
age = 53.8 months. 
Seven diagnosed 
with ASD and 13 
diagnosed with 
PDD-NOS. Formal 
diagnosis 
assessment from 
ADOS, Autism 
Diagnostic 
Interview-Revised, 
Vineland Adaptive 
Behaviour Scales 
and Mullen Scales 
of Early Learning. 

Multi-
element 

Interventionist 
Measures: 
Fidelity 
implementing FA. 
 
Participants with 
ASD Measures: 
Individual target 
behaviours 

Duration:  range = 5 
to 9 hours including 
pre assessment 
meeting and 
coaching sessions. 
Parents received 
written manual. 
Coaching included 
modelling, 
prompting, verbal 
instruction and 
purpose of the FA 
condition. 

Functions of 
Child 
behaviour 
identified. 
Two 
participant 
functions not 
identified due 
to lack of 
behaviour 
during FA 
condition. 
Parents 
averaged 96% 
fidelity 
implementing 
conditions. 

Equipment: one 
windows based 
PC with video 
monitor at each 
station. 
Attached to 
each PC was a 
basic webcam 
and headset. 
Teleconferencin
g software used 
to connect s to 
the CHSC clinic 
as well as to 
view and record 
sessions for data 
coding. 
Recordings had 
6s interval track 
to prompt data 
coding. CHSC 
Centre: Sony 
PCS 
videoconferenci
ng system with 

Positive Weak IOA: 30% 
of sessions 
results= 
99% 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

PTZ camera; 
Sony G520 
video monitor; 
high speed 
internet 
connection. 
Teleconsultation 
Centre at 
University of 
Iowa Children’s 
Hospital: Dell 
Windows 
workstation; 23-
in. flat panel 
LCD monitors; 
Logitech 
webcam; 
Logitech 
headsets with 
microphones; 
Emblaze-VCON 
vPoint HD 
software; 
VideoLAN 
VLC media 
player; 
Windows Movie 
Maker. 
 

Wacker et al. 
(2013b) 

Interventionists: 
sixteen mothers and 
two fathers, average 
age = 33-years. 
 
 

Multi-
element and 
Multiple 
baseline 

Interventionist 
Measures: Not 
reported 
 
Participants with 
ASD Measures: 

Duration: Average 
number of sessions 
was 21 at 1-hr each 
over 13 weeks. 
Parents, with 
coaching conducted 
FCT sessions with 

Average 
reduction in 
problem 
behaviour 
across all 19 
FCT 

As in Wacker, 
et al. (2013). 

Positive Weak IOA across 
all 
conditions 
no lower 
than 
97.37%. 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

Participants with 
ASD: 
17 children 
participated from 
Wacker, et al., 
(2013a). sixteen 
males and one 
female with an age 
between 29 and 80 
months. All had 
formal diagnosis 
assessment as 
identified in 
Wacker, et al., 
(2013). 
 

Individual targeted 
behaviour 
 
Other: Social Validity 
 

verbal instruction, 
prompting and live 
feedback. 

treatments was 
93.5% 

Wainer & 
Ingersoll, 
(2015) 

Interventionists: 
Five mothers. No 
age provided. 
 
Participants with 
ASD: 
Five children with 
ASD. Age range – 
29-59 months. No 
formal diagnostic 
information 
provided. 

Multiple 
baseline 

Interventionist 
Measures: (1), 
Fidelity of 
implementing RIT, 
(2) program 
engagement, and (3) 
Parent knowledge of 
RIT. 
 
Participants with 
ASD: Spontaneous 
imitation  

Duration: three 30-
minute coaching 
sessions and 100-
minute online 
modules. Parents 
completed online 
modules followed 
by coaching session 
with immediate live 
feedback 

Four out of 
five parents 
reached 
criterion with 
mixed results 
for self-
directed. 

Equipment: All 
parents used 
telehealth using 
their own family 
computers. No 
specific details 
reported. 
 
Video-
conferencing 
software: 
described as 
commercially 
available 
software. 
 

Mixed Weak IOA on 
25% of all 
session-s. 

Wilczynski et 
al. (2017) 

Interventionists: 
One female teacher. 
Age not provided. 

No 
experimental 
design   

Interventionist 
Measures: 
(1) knowledge of 
behaviour principles,  

Duration: 17 hours 
of online training 
and 4 coaching 
sessions. Teacher 

Teacher 
knowledge 
acquisition: 
improved 

Equipment: 
Teacher used 
own video 
device. 

Mixed Weak IOA 
scored on 
one 
coaching 
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Reference Participant 
Characteristics 

Design Dependent Variables Intervention 
Characteristics 

Outcomes Technology Efficacy Level of 
Evidence 

Other 

No previous 
training. 
 
Participants with 
ASD: 
One 5-year-old boy 
diagnosed with 
ASD. Formal 
diagnostic 
assessments of 
Vineland Adaptive 
Behaviour 
Assessment-Second 
Edition 

(2) fidelity of each 
training component. 
 
Participants with 
ASD Measures: (1) 
Initial compliance, 
(2) Compliance. 

completed online 
modules to improve 
knowledge of 
behaviour 
principles. Teacher 
used principles to 
increase 
compliance with 
child during 
intervention using a 
task analysis. 
Teacher uploaded 
videos of presenting 
child with demands. 
Coaching sessions 
gave verbal 
instruction and live 
feedback. 

from 63% to 
93%. 
Implementatio
n of fidelity 
mostly 
increased on 
all 
components 
but not all. 
 
Child 
compliance: 
increased from 
87% to 100%. 
 

Specifics not 
reported. Online 
Autism training 
solutions. 
 
Video 
conferencing 
software: 
GoToMeetin-g 

video. 
Result = 
94% 
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5.6.1 Design 

Out of the 28 studies examined in this review, 71% (n = 20) utilised single-

subject research designs (Figure 5.2; Barkaia et al., 2017; Barretto et al., 2006; Benson 

et al., 2017; Gibson et al., 2010; Higgins et al., 2017; Machalicek et al., 2009a; 

Machalicek et al., 2009b; Machalicek et al., 2010, Machalicek et al., 2016; Meadan et 

al., 2016; Neely et al., 2016; Suess et al., 2014; Vismara et al., 2012; Vismara et al., 

2013; Wacker et al., 2013a; Wacker et al., 2013b; Wainer & Ingersoll, 2015; 

Wilczynski et al., 2017). Of these 20 single-subject research designs, 50% (n = 10) 

employed a multiple baseline design (Figure 5.3; Barkaia et al., 2017; Higgins et al., 

2017; Machalicek et al., 2010; Meadan et al., 2016; Neely et al., 2016; Vismara et al., 

2012; Vismara et al., 2013; Wacker et al., 2013a; Wacker et al., 2013b; Wainer & 

Ingersoll, 2015). Of these studies, 15% (n = 3) also employed a multi-element design 

for conducting FA of problem behaviour before utilising the multiple baseline design 

for intervention (Machalicek et al., 2016; Suess et al., 2014; Wacker et al., 2013b). 

The remaining 20% (n = 4) used a multi-element design alone (Machalicek et al., 

2009a; Machalicek et al., 2010; Wacker et al., 2013a) to conduct FA. Suess et al. 

(2014) employed a reversal design for implementing FCT, along with Gibson et al. 

(2010) who also operated the same method. Finally, the only study from the 20 single-

subject research designs that utilised a multiple-probe design was conducted by 

Simacek et al. (2017) who measured idiosyncratic responses and conducted a FCT 

intervention. 

 The remaining 28% (n = 8) of studies employed group research designs  

(Bearss et al., 2017; Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Ingersoll & 

Berger, 2015; Kuravackel et al., 2017; Lindgren et al., 2016; Vismara et al., 2009; 

Vismara et al., 2016). Of these group research designs, 62% (n = 5) operated 
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Single-subject 
Research 
Designs

71%

Group 
Research 
Designs

29%

comparison groups (Figure 5.4; Ingersoll et al., 2016; Ingersoll & Berger, 2015; 

Lindgren et al., 2016; Vismara et al., 2009; Vismara et al., 2016), however only 12% 

(n = 1) included a control group that did not receive treatment (Kuravackel et al., 

2017). It was difficult to assess whether the other five studies included a control group 

as access to elements of the treatment package remained available throughout the 

study. The remaining 25% (n = 2) did not use a comparison group but employed quasi-

experimental designs with pre- and post-tests to examine within group differences 

(Bearss et al., 2017; Heitzman-Powell et al., 2014). 

Figure 5.2 

Percentage of studies utilising group research designs and single-subject research 

designs 
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Multiple 
Baseline 50%

Multi-Element
35%

Reversal 10%

Multiple Probe 
5%

Figure 5.3 

Percentage of single-subject research designs employing multiple baseline, multi-

element, reversal and multiple probe designs 

 

 
 

 

 

 

 

 

 

Figure 5.4 

Percentage of studies employing comparison, control and quasi-experimental group 

designs 
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5.6.2 Participants 

A total number of 293 (M = 9.78) interventionists took part in the 28 studies. 

This included 193 (70%; M = 24.13) interventionists in group research designs and 81 

(30%; M = 4.05) in single-subject research designs. Of the interventionists not placed 

in comparison groups (n = 225), 86% (n = 194) were parents and 9% (n = 21) were 

direct care staff such as ABA therapists and 4% (n = 10) were teachers. Of these 

studies, 32% (n = 9) did not report any age or gender of the interventionists (Benson 

et al., 2017; Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 2017; 

Machalicek, et al., 2009a; Machalicek, et al., 2009b; Suess et al., 2014).  

From the total eight group research design studies, 38% (n = 3) reported only 

the gender of the interventionists and did not provide the age (Figure 5.5; Ingersoll et 

al., 2016; Ingersoll & Berger, 2015; Vismara et al., 2016). Information regarding only 

the interventionists’ age were reported in 25% (n = 2) of studies (Heitzman-Powell et 

al., 2014; Lindgren et al., 2016). Only 12% (n = 1) of group research designs provided 

demographics on both age and gender of the interventionists (Bearss et al., 2017). 

Of single-subject research designs, 40% (n = 8) of studies reported on the 

interventionists’ gender alone (Figure 5.6; Gibson et al., 2010; Machalicek et al., 2016; 

Meadan et al., 2016; Simacek et al., 2017; Vismara et al., 2012; Vismara et al., 2013; 

Vismara et al., 2016; Wainer & Ingersoll, 2015; Wilczynski et al., 2017). Just 5% (n 

= 1) reported on age alone (Suess et al., 2014), while 30% (n = 6) of studies included 

information on both the interventionists’ age and gender (Barkaia et al., 2017; Higgins 

et al., 2017; Machalicek et al., 2010; Neely et al., 2016; Wacker et al., 2013a; Wacker 

et al., 2013b). The remaining 25% (n = 5) did not provided any demographics on 

interventionists (Barretto et al., 2006; Benson et al., 2017; Machalicek et al., 2009a; 

Machalicek et al. 2009b; Suess et al., 2014).  
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Age Alone
5%

Age and 
Gender

30%

Gender Alone
40%

No Reports
25%

Figure 5.5 

Percentage of studies reporting age and gender of interventionists within group 

research design 

 

Figure 5.6 

Percentage of studies reporting age and gender of interventionists within single-

subject research design 
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A total number of 307 (M = 10.9) children took part in the 28 studies. This 

included 207 (67%; M = 25.85) of ASD participants in group research designs. Of 

this, 76 were in a control or comparison group and did not receive telehealth 

interventions. Of the group research designs, 25% (n = 2) of studies reported on both 

the age and gender of ASD participants (Figure 5.7; Bearss et al., 2017; Kuravackel et 

al., 2017). While 62% (n = 5) of studies reported only on age alone (Ingersoll et al., 

2016; Ingersoll & Berger, 2015; Lindgren et al., 2016; Vismara et al., 2009; Vismara 

et al., 2016). All of the studies employing a group research design reported the age of 

ASD participants with 88% (n = 7) of studies including children between the age of 

two and six years old (Figure 5.8; Bearss et al., 2017; Ingersoll et al., 2016; Ingersoll 

& Berger, 2015; Lindgren et al., 2016; Vismara et al., 2009 Vismara et al., 2016). The 

remaining 12% (n = 1) included ASD participants with an average age of eight years 

old (Kuravackel et al., 2017).  

Figure 5.7 

Percentage of studies reporting age and gender of children in group research designs 
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Ages 2-6 
88%

Ages 8+
12% 

Figure 5.8 

Percentage of group research design studies displaying child age range 

 

 

 

 

 

 

 

 

 

 

 

A total of 100 (M = 5) ASD participants were included in the single-subject 

research designs. Of the 20 single-subject research designs, 80% (n = 16) reported on 

age and gender demographics (Figure 5.9; Barkaia et al., 2017; Barretto et al., 2006; 

Benson et al., 2017; Gibson et al., 2010; Higgins et al., 2017; Machalicek et al., 2009a; 

Machalicek et al., 2016; Meadan et al., 2016; Neely et al., 2016; Simacek et al., 2017; 

Suess et al., 2014, Suess et al., 2016; Vismara et al., 2012; Wacker et al., 2013a; 

Wacker et al., 2013b; Wilczynski et al., 2017). The remaining 20% (n = 4) of studies, 

reported only age demographics on the ASD participants (Machalicek et al., 2009a; 

Machalicek et al., 2010; Vismara et al., 2013; Wainer & Ingersoll, 2015). All single-

subject research design studies reported the age of ASD participants with 90% (n = 

18) of studies including children between the age of one and six years old (Figure 5.10; 

Barkaia et al., 2017; Benson et al., 2017; Gibson et al., 2010; Higgins et al., 2017; 
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Machalicek et al., 2009a; Machalicek et al., 2010; Neely et al., 2016; Suess et al., 

2014; Vismara et al., 2012; Vismara et al., 2013; Wacker et al., 2013a; Wacker et al., 

2013b; Wainer & Ingersoll, 2015; Wilczynski et al., 2017). The remaining 10% (n = 

2) included ASD participants older than nine years old (Machalicek et al., 2009a; 

Machalicek et al., 2016). 

Figure 5.9  

Percentage of studies reporting age and gender of children in single-subject research 

designs 
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Ages 1-6
90%

Ages 9+
10%

Figure 5.10  

Percentage of single-subject research design studies displaying child age range 

 

 

 

 

 

 

 

 

 

Of the ASD participants included in the group research designs, 87% (n = 7) 

had a formal ASD or PDD-NOS diagnosis (Figure 5.11; Bearss et al., 2017; Ingersoll 

et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 2017; Lindgren et al., 2016; 

Vismara et al., 2009; Vismara et al., 2016). The formal diagnostic tools included were 

the DSM-5 (American Psychiatric Association, 2013), Autism Diagnostic 

Observation Schedule, Second Edition (ADOS-2; Lord et al., 2012) and pre-

intervention assessments such as the Stanford-Binet Intelligence Scale-Fifth Edition 

(SB-5; Roid, 2003). Again, Heitzman-Powell et al. (2014) did not report any formal 

diagnostic tools used to assess ASD participants only reporting that participants had 

ASD in the abstract alone. Formal diagnostic assessment tools were reported in 45% 

(n = 9) of single-subject research designs (Figure 5.12; Machalicek et al., 2009a; 

Machalicek et al., 2009b; Machalicek et al., 2016; Neely et al., 2016; Vismara et al., 

2013; Wacker et al., 2013a; Wacker et al., 2013b; Wilczynski et al., 2017). Such tools 

included DSM-5, ADOS-2, Vineland Adaptive Behaviour Assessment - Second 
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Edition (Sparrow et al., 1984) and Mullen Scales of Early Learning (Shank, 2011). 

Meadan et al. (2016) reported no formal diagnostic assessment tools, however 

provided details of scores on the Language Standard Score on the Preschool Language 

Scale, Fifth Edition (Zimmerman et al., 2011), and the Scores and Ages Stages 

Questionnaire – Social and Emotional (Squires & Bricker, 2009). A total of 50% (n = 

10) of studies, did not report any information on diagnostic assessments utilised with 

ASD participants.  

Figure 5.11  

Percentage of group research design studies reporting formal ASD diagnostic tools 
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Figure 5.12 

Percentage of single-subject research design studies reporting formal diagnostic tools 

 

5.6.3 Technology 

Of the group research design studies, 50% (n = 4) reported the use of 

computers, scanners, webcams, headsets and microphones (Figure 5.13; Bearss et al., 

2017; Heitzman-Powell et al., 2014; Lindgren et al., 2016; Vismara et al., 2016). 

Specific details of the technology used was not reported with the exception of 

Lindgren et al. (2016) who reports the use of a Windows based PC, however, did not 

report specifics on other equipment used. Twenty-five percent (n = 2) of studies did 

not give any details on equipment used (Ingersoll et al., 2016; Kuravackel et al., 2017). 

A total of 25% (n = 2) of studies utilised Skype™ as their videoconferencing software 

(Figure 5.14; Ingersoll et al., 2016; Ingersoll & Berger, 2015). Only 12% (n = 1), 

operated GoToMeeting™ (Vismara et al., 2016) while the remaining 50% (n = 4) did 

not report the videoconferencing software used during telehealth sessions (Bearss et 

al., 2017; Ingersoll et al., 2016; Kuravackel et al., 2017; Lindgren et al., 2016; Vismara 
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et al., 2009). Heitzman-Powell et al. (2014) operated Polycom®. Twenty-five percent 

of studies (n = 2), included a training DVD or an online training module to be 

completed by interventionists as part of their equipment used in the study (Ingersoll 

& Berger, 2015; Vismara et al., 2009). Both Ingersoll et al. (2015) and Vismara et al. 

(2009) had interventionists use personal computers however, equipment was provided 

if interventionists did not have personal equipment available.  

Figure 5.13  

Percentage of group research design studies reporting technology used 
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Skype
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Figure 5.14 

Percentage of group research design studies reporting videoconferencing software 

 

 

 

 

 

 

 

 

A total of 35% (n = 7) of single-subject research designs did not provide 

detailed information on the type of equipment used, rather just stated that laptops and 

cameras were available (Figure 5.15; Barkaia et al., 2017; Bearss et al., 2017; Higgins 

et al., 2017; Vismara et al., 2012; Vismara et al., 2013; Wainer & Ingersoll, 2015; 

Wilczynski et al., 2017). The remaining 65% (n = 13) of studies, provided extensive 

details as to the type of technology used (Barretto et al., 2006; Benson et al., 2017; 

Gibson et al., 2010; Machalicek et al., 2009a; Machalicek et al., 2010; Machalicek et 

al., 2016; Meadan et al., 2016; Neely et al., 2016; Simacek et al., 2017; Suess et al., 

2014; Suess et al., 2016; Wacker et al., 2013a; Wacker et al., 2013b). For detailed 

specifics on equipment used, refer to Table 5.8. Twenty percent (n = 4) of studies, 

operated Skype™ for the videoconferencing software (Figure 5.4.4; Barkaia et al., 

2017; Gibson et al., 2010; Meadan et al., 2016; Suess et al., 2014). Ten percent (n = 

2) of studies utilised Google+Hangout (Benson et al., 2017; Simacek et al., 2017). 

Twenty-five percent (n = 5), used a built-in software from an Apple® MacBook called 

iChat. While only 15% (n = 3) used a separate video conferencing software (Figure 
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5.16; Higgins et al., 2017; Neely et al., 2016; Vismara et al., 2016). The remaining 

30% (n = 6) of studies, either reported that the videoconferencing software was 

commercially available, or did report the software used (Suess et al., 2016; Vismara 

et al., 2012; Vismara et al., 2013; Wacker et al., 2013a; Wacker et al., 2013b; Wainer 

& Ingersoll, 2015).  

Figure 5.15  

Percentage of single-subject research design studies reporting technology used 

Reports of 
Laptops and 

Cameras
35%

Extensive 
Details 

Reported
65%



 

 
 
 

 
 
  127 

 

Figure 5.16 

Percentage of single-subject research design studies reporting videoconferencing 

software 

 

5.6.4 Dependent Variables 

 Of the studies that utilised a group research design, 87% (n = 7), measured 

interventionists treatment fidelity as one of the main dependent variables (Figure 5.17; 

Bearss et al., 2017; Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Ingersoll & 

Berger, 2015; Kuravackel et al., 2017; Vismara et al., 2009; Vismara, et al., 2016). 

The remaining 13% (n = 1) did not measure interventionist treatment fidelity, but 

rather evaluated treatment costs and social validity of a telehealth FA and FCT 

intervention (Lindgren et al., 2016). A number of group research design studies (50%; 

n = 4), evaluated parental stress by either questionnaires or checklists (Bearss et al., 

2017; Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 2017). Social 

validity became an emerging theme within the literature, with many group research 
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designs listing social validity as a dependent measure (87%; n = 7) (Bearss et al., 2017; 

Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Kuravackel et al., 2017; Lindgren 

et al., 2016; Vismara et al., 2009; Vismara et al., 2016).   

 Group research designs that measured ASD participant behaviours consisted 

of social communication skills (50%; n = 4; Figure 5.18; Bearss et al., 2017; Ingersoll 

et al., 2016; Vismara et al., 2009; Vismara et al., 2016). Bearss et al. (2017) did not 

measure communicative behaviours of ASD directly however, provided a social 

communication questionnaire to parents involved in the study. Lindgren et al. (2016) 

included individual child problem behaviour as a dependent variable to measure the 

variables maintaining problem behaviour during FAs. 

 Of the single-subject research designs, 65% (n = 13) of studies measured 

interventionists treatment fidelity implementing behavioural assessments or 

interventions (Figure 5.17 ; Barkaia et al., 2017; Benson et al., 2017; Gibson et al., 

2010; Higgins et al., 2017; Machalicek et al., 2009b; Machalicek et al., 2010; 

Machalicek et al., 2016; Meadan et al., 2016; Neely et al., 2016; Suess et al., 2014; 

Vismara et al., 2012; Vismara et al., 2013; Wacker et al., 2013a; Wainer & Ingersoll, 

2015; Wilczynski et al., 2017). Twenty percent (n = 4) of studies did not report any 

measures on interventionist behaviour (Machalicek, et al., 2009a; Simacek et al., 2017; 

Suess et al., 2016; Wacker, et al., 2013a). A total of 10% (n = 2) included parental 

knowledge of behaviour principles and intervention characteristics as a dependent 

variable (Wainer & Ingersoll, 2015; Wilczynski et al., 2017). No other dependent 

variables were measured on interventionist behaviour other than those described.  

 Ninety five percent (n = 19) of single-subject research studies measured child 

behaviour (Figure 5.18). Only 5% (n = 1) of the 20 single-subject studies did not 

measure any child behaviours (Higgins, et al., 2017). Social communication appeared 
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to become a key theme of child dependent variables within single-subject research 

designs, with 45% (n = 9) of studies measuring these variables (Barkaia et al., 2017; 

Benson et al., 2017; Meadan et al., 2016; Neely et al., 2016; Simacek et al., 2017; 

Suess et al., 2016; Vismara et al., 2012; Vismara et al., 2013; Wainer & Ingersoll, 

2015). Fifty-five percent (n = 11) of studies, measured individual child behaviours as 

part of FAs to determine variables maintaining problem behaviour (Benson et al., 

2017; Machalicek et al., 2009a; Machalicek et al., 2010; Machalicek et al., 2016; 

Simacek et al., 2017; Suess et al., 2014; Suess et al., 2016; Wacker, et al., 2013a; 

Wacker et al., 2013b), excluding Gibson et al. (2010) who although recorded 

individual problem behaviour, did not implement FA conditions via telehealth. Of 

these studies, 30% (n = 6) measured individual target behaviour alone (Barretto et al., 

2006; Gibson et al., 2010; Machalicek et al., 2016; Suess et al., 2014; Wacker, et al., 

2013a; Wacker et al., 2013b). Machalicek et al. (2010) described individual target 

behaviours, however, did not collect data on the behaviour. Ten percent (n = 2) of 

these studies, took data on task completion and child compliance (Machalicek et al., 

2009b; Wilczynski et al., 2017) while only 5% (n = 1), measured child choices during 

a preference assessment (Machalicek et al., 2009b). 
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Figure 5.17  

Bar chart showing group research design and single-subject research design 

interventionist measures 
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Figure 5.18 

Bar chart showing group research design and single-subject research design child 

measures 
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 The majority of Group research designs (88%) implemented naturalistic 
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techniques (Figure 5.20; Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Ingersoll 
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to implement naturalistic teaching of child social communicative behaviours. Twenty-

five percent (n = 2) of studies delivered training using a manual with corresponding 

telehealth sessions with a trained  to facilitate positive behaviour support interventions 

(Bearss et al., 2017; Kuravackel et al., 2017). Lindgren et al. (2016) trained parents 

via telehealth to conduct FAs followed by FCT using modelling and performance 

feedback from a BCBA.  

 Of the single-subject research designs, 35% (n = 7) implemented naturalistic 

teaching strategies (Figure 5.19; Barkaia et al., 2017; Meadan et al., 2016; Neely et 

al., 2016; Vismara et al., 2012; Vismara et al., 2013; Wainer & Ingersoll, 2015; 

Wilczynski et al., 2017). Furthermore, 20% (n = 4) implemented FAs alone (Barretto 

et al., 2006; Machalicek et al., 2009a; Machalicek et al., 2010; Wacker, et al., 2013a). 

Additionally, 30%  (n = 6) ran FAs followed by FCT (Benson et al., 2017; Machalicek 

et al., 2016; Simacek et al., 2017; Suess et al., 2014; Suess et al., 2016; Wacker et al., 

2013b). Gibson et al. (2010) also implemented FCT intervention, however, did not 

report whether or not telehealth was the platform utilised to conduct the FA. The 

remaining 20% (n = 2) of studies, implemented a preference assessment (Higgins et 

al., 2017; Machalicek et al., 2009b).  

 To train interventionists how to implement intervention or assessment 

procedures, studies either did this via a training manual, online modules, multimedia 

presentations or written and verbal descriptions (Figure 5.20). To supplement the 

training method, live coaching sessions via telehealth were employed to give 

performance feedback to interventionists on the intervention procedures. Of these, 

55% (n = 11) of studies, conducted training via verbal or written descriptions (Barkaia 

et al., 2017; Barretto et al., 2006; Benson et al., 2017; Gibson et al., 2010; Machalicek 

et al., 2009a; Machalicek et al., 2009b; Machalicek et al., 2010; Machalicek et al., 



 

 
 
 

 
 
  133 

 

2016; Meadan et al., 2016, Suess et al., 2016; Suess et al., 2014). Furthermore, 25% 

(n = 5), operated online training modules (Neely et al., 2016; Vismara et al., 2009; 

Vismara et al., 2013; Wainer & Ingersoll, 2015; Wilczynski et al., 2017), 15% (n = 3) 

sent interventionists a training manual (Simacek et al., 2017; Wacker et al., 2013a; 

Wacker et al., 2013b) and 5% (n = 1) offered training via a multimedia presentation 

(Higgins et al., 2017). 

Figure 5.19 

Bar chart detailing intervention components utilised in group research design and 

single-subject research design 
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Figure 5.20  

Bar chart detailing training components utilised in group research design and single-

subject research design 
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Of group research designs, 38% (n = 3) met criteria for mixed outcomes 

showing statistically significant improvement for some, but not all dependant 

0

2

4

6

8

10

12

Online Modules Manual Verbal and/or
Written

Descriptions

Multimedia
Presentation

N
o.

 o
f s

tu
di

es

Training Components

Group 
Research
Design

Single-
subject 
Research 
Design



 

 
 
 

 
 
  135 

 

variables in the telehealth groups (Bearss et al., 2017; Kuravackel et al., 2017; Vismara 

et al., 2016).  Although fidelity outcomes for Bearss et al. (2017) exceeded 90%, a 

mixed outcome was awarded due to significant improvement not being positive in all 

dependant variables. Kuravackel et al. (2017) also found similar results, with both 

groups increasing on fidelity scores but there were no significant differences between 

the telehealth group and control group. Vismara et al. (2016) found that fidelity scores 

were higher in the ESDM group showing comparable results in an earlier study 

(Vismara et al., 2009).  Finally, 12% (n = 1) of group research designs could not be 

placed into either category due to lack of statistical testing (Heitzman-Powell et al., 

2014) however, although the results demonstrated increases in fidelity, scores did not 

reach above 90% with a post-test score of 71.8%. 

Of the 80% (n = 16) of single-subject research designs measuring 

interventionists implementation fidelity, 56% (n = 9) discovered positive gains in 

fidelity, receiving a positive rating for outcome measures and therefore were awarded 

a positive outcome result (Figure 5.21; Benson et al., 2017; Gibson et al., 2010; 

Higgins et al., 2017; Machalicek et al., 2010; Machalicek et al., 2016; Neely et al., 

2016; Vismara et al., 2012; Wacker et al., 2013a; Wacker et al., 2013b). The remaining 

38% (n = 6) of studies that measured fidelity found positive increases in some but not 

all fidelity scores and received a mixed outcome result (Barkaia et al., 2017; Higgins 

et al., 2017; Suess et al., 2014; Vismara et al., 2013; Wainer & Ingersoll, 2015; 

Wilczynski et al., 2017). Although, it must be noted that Higgins et al. (2017) fidelity 

scores exceeded 90% however, for one participant, fidelity was met for just 77.8%. 

Additional tailored training occurred for this participant until fidelity reached 90%. 

Although fidelity outcomes were positive, Meadan et al. (2016) did not receive a 

positive rating overall due to child outcomes. Machalicek et al. (2009b) reported 
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positive results however, for the purpose of this review an outcome rating was not 

awarded due to lack of graphical results for baseline and fidelity measures. 

Figure 5.21  

Bar chart showing intervention outcomes for fidelity measures in group research 

design and single-subject research design 
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in problem behaviour when implementing FAs followed by FCT and received positive 

outcome results.  

Results for social communicative behaviours in the 45% (n = 9) of single-

subject research designs studies that measured these variables, had promising results 

and were awarded a positive outcome (Figure 5.22). A total of 45% (n = 9) of studies 

had varied results  and were awarded a mixed result (Figure 5.22 Barkaia et al., 2017; 

Benson et al., 2017; Meadan et al., 2016; Neely et al., 2016; Simacek et al., 2017; 

Suess et al., 2016; Vismara et al., 2012 Vismara et al., 2013; Wainer & Ingersoll, 

2015). Meadan et al. (2016) found that child initiations increased for just two out of 

three ASD . Barkaia et al. (2017) were able to show an increase in child mands and 

echoics however, an overall significant difference was not made demonstrating 

baseline results of 2.8% and treatment results of 5.3%.  

A total of 55% (n = 11) of studies that measured individual child problem 

behaviours as part of FAs were successfully able to determine variables maintaining 

problem behaviour and were awarded a positive outcome result (Barretto et al., 2006; 

Benson et al., 2017; Machalicek et al., 2009a; Machalicek et al., 2010; Machalicek et 

al., 2016; Simacek et al., 2017; Suess et al., 2014; Suess et al., 2016; Wacker et al., 

2013a; Wacker et al., 2013b). However, although Machalicek et al. (2016) identified 

functions of behaviour, visual analysis of one ASD participants graph makes it 

difficult to determine the contingencies maintaining behaviour. The authors state that 

they determined the behaviour to have multiple functions, although this could be 

opened to interpretation.  
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Figure 5.22 

Bar chart showing intervention outcomes for child measures in group research design 

and single-subject research design 
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Table 5.9 

 Quality indicator assessment for group research designs  

 

*Studies would have received a higher overall rating had more extensive information been provided regarding participants. IV = Independent Variable, Con Con 

= Control Condition, DV = Dependent Variable, Link = Link between Research Question and Data Analysis, Stat = Statistical Analysis, RA = Random 

Assignment, IOA = Interobserver Agreement, Blind = Blind Raters, Att = Attrition, Gen/Main = Generalisation or Maintenance, ES = Effect Size, SV = Social 

Validity, ICA = Inter-Coder Agreement. 

 

 Participants IV Con 
Con 

DV Link Stat RA IOA Blind Fidelity Att Gen/Main ES SV Overall ICA 

Bearss et al. 
(2017) 

H H U H H H N N N E E N E E Weak 14/14 

Heitzman-
Powell et al. 
(2014) 

U H U H H U N E N E E N N E Weak 14/14 

Ingersoll & 
Berger 
(2015) 

U H H H H H E N N N N N N E Weak* 14/14 

Ingersoll et 
al. (2016) 

U H H H H H E E N E N E N E Weak* 14/14 

Kuravackel 
et al. (2017) 

U H H H H H E N N N N N E E Weak 14/14 

Lindgren et 
al. (2016) 

U H A H H H N E N N E N N E Weak* 13/14 

Vismara et 
al. (2016) 

U H H H H H E N E E E E N E Weak* 14/14 

Vismara et 
al. (2009) 

U H A H H U N E E E E N N E Weak 14/14 
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Table 5.10 

Quality indicator assessment for single-subject research designs 

 Participants IV BL DV Visual 
Analysis 

Experimental 
Control 

IOA Kappa Fidelity Blind Gen 
/Main 

SV Overall ICA 

Barretto et 
al. (2006) 

U H U H H H E N N N N E Weak 14/14 

Barkaia et 
al. (2017) 

A H A H A A E N E N N E Weak 14/14 

Benson et 
al. (2017) 

U H U H A A E E E N N E Weak 14/14 

Gibson et 
al. (2010) 

U H H H H H E N E N N E Weak* 14/14 

Higgins et 
al. (2017) 

A H U H U U E N E N E E Weak 14/14 

Machalicek 
et al. 
(2009a) 

U H U H H H E N N N N E Weak 14/14 

Machalicek 
et al. 
(2009b) 

U H U H U U E N E N N E Weak 14/14 

Machalicek 
et al. (2010) 

A H U H A U E N N N E E Weak 14/14 

Machalicek 
et al. (2016) 

U H U H U U E N E N N E Weak 14/14 

Meadan et 
al., (2016) 

U H A H A A E N E E E E Weak* 14/14 

Neely et al. 
(2016) 

H H A H H H E N E N E E Adequate 14/14 

Simacek et 
al. (2017) 

U H A H H H E N E N E E Weak* 14/14 
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 Participants IV BL DV Visual 
Analysis 

Experimental 
Control 

IOA Kappa Fidelity Blind Gen 
/Main 

SV Overall ICA 

Suess et al. 
(2014) 

U H U H U U E N E N N E Weak 14/14 

Suess et al. 
(2016) 

U H U H A A E N N N N E Weak 14/14 

Vismara et 
al. (2012) 

U H A H A H E E E E E E Weak* 14/14 

Vismara et 
al. (2013) 

U H A H U U E E E E E E Weak 14/14 

Wacker et 
al. (2013a) 

H H U H A A E N E N N E Weak 14/14 

Wacker et 
al. (2013b) 

U H A H A A E N N N N E Weak 14/14 

Wainer & 
Ingersoll 
(2015) 

U H H H A A E N E N E E Weak* 14/14 

Wilczynski 
et al. (2017) 

U H U H U U N N E N N E Weak 14/14 

 

*Studies would have received a higher overall rating had more extensive information been provided regarding participants. IV = Independent Variable, BL = 

Baseline, DV = Dependent Variable, IOA = Interobserver Agreement, Blind = Blind Raters, Gen/Main = Generalisation or Maintenance, SV = Social Validity, 

ICA = Inter-Coder Agreement. 
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5.7.1 Quality of Group Research Designs  

All 100% (n = 8) of group research designs included within this systematic 

review were assessed with the quality assessment using group-framework rubrics 

(Figure 5.23).  

5.7.2 Participant Characteristics 

For this indicator, 12% (n = 1) of the group research design studies met the ‘H’ 

rating, in which age and gender were reported for both interventionists and ASD 

participants (Bearss et al., 2017). Demographics on the relationship between 

interventionists and children were also reported along with formal diagnostic tools for 

the children. The remaining 88% (n = 7) of studies all met the ‘U’ rating (Heitzman-

Powell et al., 2014; Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 

2017; Lindgren et al., 2016; Vismara et al., 2009; Vismara et al., 2016). Age and 

gender, although reported for ASD participants, were not reported for interventionists 

in 37% (n = 3) of studies (Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel 

et al., 2017). While Vismara et al. (2016) reported on both age for the child and 

interventionist participants; failed to provide the age of the interventionists therefore, 

scoring a ‘U’ rating. Lindgren et al. (2016), did not report gender of interventionists, 

however, did report information on the age of interventionists, also scoring a ‘U’ 

rating. Heitzman-Powell et al. (2014), scored a ‘U’ rating due to the lack of 

demographics provided for both interventionists and ASD participants. Furthermore, 

Heitzman-Powell et al. (2014) reported that ASD participants had ASD but only in the 

abstract, no other information on ASD participants were reported elsewhere in the 

study. Interventionist ages were detailed; however, no gender was listed. Vismara et 

al. (2009) detailed ASD participant ages, nonetheless, did not report on information 
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regarding gender for both interventionist and child participants, evidently scoring a 

‘U’ rating.  

5.7.3 Independent variable  

All 100% (n = 8) of the group research design studies scored an ‘H’ rating for 

this component. Each of the independent variables were defined with replicable 

precision. For example, several studies provided a manual to interventions which 

passes this criterion (Bearss et al., 2017; Kuravackel et al., 2017).  

5.7.4 Control Condition 

 To score an ‘H’ rating within this indicator, studies must have defined 

conditions for the comparison group with replicable precession, including a 

description of any other interventions participants receive (Reichow et al., 2008). A 

total of 50% (n = 4) of group research designs were awarded an ‘H’ rating for this 

indicator (Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 2017; 

Vismara et al., 2016). Alternatively, 25% (n = 2) of studies, were awarded an ‘A’ 

rating due to the fact that authors only vaguely described conditions of the comparison 

group, making replication difficult (Lindgren et al., 2016; Vismara et al., 2009). The 

final 25% (n = 2) of studies were awarded a ‘U’ rating (Bearss et al., 2017; Heitzman-

Powell et al., 2014) as no comparison or control group were included.  

5.7.5 Dependent Variables 

An ‘H’ rating was awarded to 100% (n = 8) of studies for this indictor. Each 

study defined each of the variables and measures with replicable precision, linked each 

measure to the dependent variables and data were recorded at appropriate times within 

the study design.  
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5.7.6 Link between Research Question and Data Analysis  

 All 100% (n = 8) of studies met the criteria for showing a strong link from the 

data to the research question. For example, Kuravackel et al. (2017) had a research 

question regarding reducing parental stress and decreasing child problem behaviour 

using the C-HOPE intervention. Data were strongly linked from the pre-test scores 

and control conditions to support the answering of the research question.  

5.7.7 Statistical Analysis 

 Of this indicator, 75% (n = 6) of studies scored an ‘H’ rating as 

adequate sample and power sizes were greater than 10 for each statistical measure 

(Bearss et al., 2017; Ingersoll et al., 2016; Ingersoll & Berger, 2015; Kuravackel et al., 

2017; Lindgren et al., 2016; Vismara et al., 2016). The remaining 25% (n = 2) scored 

a ‘U’ rating, not meeting this indicator (Heitzman-Powell et al., 2014; Vismara et al., 

2009). Vismara et al. (2009) did not have an adequate enough sample size, while 

Heitzman-Powell et al. (2014) did not conduct any statistical testing. 
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Figure 5.23 

Primary indicator ratings for group research designs 
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The following description is the results of the studies that met the secondary indicators 

of the group-framework rubrics and are presented in Figure 5.24 

5.7.8 Random Assignment  

  Random assignment was evident in 50% (n = 4) of studies which stated 

participants were randomly assigned into groups (Ingersoll et al., 2016; Ingersoll & 

Berger, 2015; Kuravackel et al., 2017; Vismara et al., 2016). Heitzman-Powell et al. 

(2014) did not have more than one group and the remaining 38% (n = 3) did not 

randomly assign groups. 

5.7.9 Inter-observer Agreement (IOA) 

 IOA was met in 50% (n = 4) of studies in which studies collected IOA across 

participants, conditions and raters with reliability above 80% (Heitzman-Powell et al., 

2014; Ingersoll et al., 2016; Lindgren et al., 2016; Vismara et al., 2009). The other 

50% (n = 4) either did not specify if IOA was conducted across all conditions or did 

not meet the 80% reliability requirement (Bearss et al., 2017; Kuravackel et al., 2017; 

Vismara et al., 2016; Wainer & Ingersoll, 2015).  

5.7.10 Blind Raters 

 Only 25% (n = 2) of studies, met this indicator by specifying raters were blind 

to treatment conditions (Vismara et al., 2009, Vismara et al., 2016). A total of 75% (n 

= 6) of studies did not indicate if raters were blind to conditions (Bearss et al., 2017; 

Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Ingersoll & Berger, 2015; 

Kuravackel et al., 2017; Lindgren et al., 2016).  

5.7.11 Fidelity 

Studies that met this indicator did so if treatment fidelity was assessed across 

participants, conditions and implementers. Studies that met this indicator consisted of 
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75% (n = 6) of studies and also had measurement statistics above 80% (Bearss et al., 

2017; Heitzman-Powell et al., 2014; Ingersoll et al., 2016; Ingersoll & Berger, 2015; 

Vismara et al., 2016; Vismara et al., 2009). Kuravackel et al. (2017) and Lindgren et 

al. (2016) did not specify any fidelity measures.  

5.7.12 Attrition 

 Just 37% (n = 3) of studies did not meet this indicator due to an attrition level 

greater than 25% which was not comparable across groups (Ingersoll et al., 2016; 

Ingersoll & Berger, 2015; Kuravackel et al., 2017). The other 63% (n = 5) met the 

indicator with less than 25% participant attrition (Bearss et al., 2017; Heitzman-Powell 

et al., 2014; Lindgren et al., 2016; Vismara et al., 2009; Vismara et al., 2016).  

5.7.13 Generalisation or Maintenance  

 Generalisation or maintenance probes were conducted in 25% (n = 2) of 

studies (Ingersoll et al., 2016; Vismara et al., 2016). Ingersoll et al. (2016) conducted 

follow-up phases at a three-month post-treatment and results suggested fidelity 

measures were maintained. Vismara et al. (2016) also conducted follow-up sessions 

at a three-month post treatment, with results indicating that 64% of parents met 

fidelity.  

5.7.14 Effect Size 

Kuravackel et al. (2017) and Bearss et al. (2017) were the only 2 (25%) studies 

that met the indicator for effect size which were reported for a least 75% of the 

outcome measures and were greater than 40. 
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5.7.15 Social Validity  

 All 100% (n = 8) of the studies met this indicator by achieving criteria on at 

least four of the social validity features; they had socially important dependant 

variables, the intervention was time and cost effective, comparisons could be made 

with individuals without a disability, there was a behavioural change that was large 

enough for clinical practice, interventionists were satisfied with the results, the 

independent variable was manipulated by persons who usually have contact with the 

individual, and interventions took place in a natural context.  

5.7.16 Quality Rating 

 Each study was awarded an overall rating as described by Reichow et al. 

(2008). Of the group research designs, all 100% (n = 8) of studies received an overall 

weak quality rating.  
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Figure 5.24 

Secondary indicator ratings for group research designs 
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5.8 Quality of Single-subject Research Designs  

All 100% (n = 20) of single-subject research designs included within this 

review were assessed with the quality assessments using single-framework rubrics 

(Figure 5.25). The following indicators are primary indicators, similar to the group-

framework rubrics.  

 5.8.1 Participants 

 For this indicator, only 10% (n = 2) of the single-subject research designs met 

the ‘H’ rating (Neely et al., 2016; Wacker et al., 2013a). A total of 15% (n = 3) of 

studies were awarded with an ‘A’ rating as they provided demographics on all 

participants’ age and gender, provided characteristics of the interventionist and 

provided standardised test scores (Barkaia et al., 2017; Higgins et al., 2017; 

Machalicek et al., 2010). The remaining 75% (n = 15) scored a ‘U’ rating (Barretto et 

al., 2006; Benson et al., 2017; Gibson et al., 2010; Machalicek et al., 2009a; 

Machalicek et al., 2009b; Machalicek et al., 2016; Meadan et al 2016; Simacek et al., 

2017; Suess et al., 2014; Suess et al., 2016; Vismara et al., 2013). Of the 16 studies 

that were awarded a ‘U’ rating, 33% (n = 5) provided all information on ASD 

participants but did not include age or gender for the interventionists (Benson et al., 

2017; Machalicek et al., 2009a; Machalicek et al., 2009b; Machalicek et al., 2016; 

Suess et al., 2016). A total of 53% (n = 8) of papers scored a ‘U’ rating for not reporting 

interventionists age, however did describe genders and all ages for ASD participants 

(Gibson et al., 2010; Machalicek et al., 2016; Meadan et al., 2016; Simacek et al., 

2017; Vismara et al., 2012, Vismara et al., 2013; Wainer & Ingersoll, 2015; 

Wilczynski et al., 2017). The remaining 13% (n = 2), reported all demographics on all 
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participants excluding the gender of interventionists (Suess et al., 2014; Wacker et al., 

2013b).  

5.8.2 Independent Variables  

 All 100% (n = 20) of the single-subject research studies met the ‘H’ rating for 

independent variables, (i.e., all independent variables were replicable, and the 

intervention could be reproduced given the description provided). 

5.8.3 Baseline Condition 

 In order to be awarded an ‘H’ rating for baseline conditions, baselines had to 

encompass at least three measurement points, appear through visual analysis to be 

stable, have no trend or a counter-therapeutic trend and have conditions which are 

replicable (Reichow et al., 2008). Just 10% (n = 2) of studies were awarded an ‘H’ 

rating (Gibson et al., 2010; Wainer & Ingersoll, 2015). To be rated with an ‘A’ rating, 

studies had to meet three of the four above criteria. A total of 35% (n = 7) of studies 

met the ‘A’ indicator (Barkaia et al., 2017; Meadan et al., 2016; Neely et al., 2016; 

Simacek et al., 2017; Vismara et al., 2012; Vismara et al., 2013; Wacker et al., 2013b). 

For example, Neely et al. (2016) had three counter-therapeutic trends in each baseline 

phase, therefore was not awarded an ‘H’ rating. A total of 55% (n = 11) of studies met 

the ‘U’ rating for baseline conditions in which baseline conditions were at 

unacceptable levels (Barretto et al., 2006; Benson et al., 2017; Higgins et al., 2017; 

Machalicek et al., 2010; Machalicek et al., 2016; Machalicek et al., 2009a; Machalicek 

et al., 2009b; Suess et al., 2014; Suess et al., 2016; Wacker et al., 2013a; Wilczynski 

et al., 2017). 
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5.8.4 Dependent Variable 

Of the single-subject research studies, 100% (n = 20) met the ‘H’ rating for 

dependant variables, that is, all dependent variables were replicable, and the 

intervention could be reproduced given the description provided. Measures were 

linked to the dependant variables and measurement data were collected at appropriate 

times through the studies.  

5.8.5 Visual Analysis 

 Of the single-subject research designs, 25% (n = 5) of studies were awarded 

an ‘H’ rating for this indicator (Barretto et al., 2006; Gibson et al., 2010; Machalicek 

et al., 2009a; Neely et al., 2016; Simacek et al., 2017). The studies all presented stable 

data trends, contained less than 25% overlap of data points between adjacent 

conditions and demonstrated a large shift in trend between adjacent conditions that 

coincided with the implementation or removal of the independent variable (Reichow 

et al., 2008). A total of 40%  (n = 8) of studies met the ‘A’ rating in which, two of the 

criteria was demonstrated on at least 66% of graphs (Barkaia et al., 2017; Benson et 

al., 2017; Machalicek et al., 2010; Meadan et al., 2016; Suess et al., 2016; Vismara et 

al., 2012; Wacker et al., 2013a; Wacker et al., 2013b; Wainer & Ingersoll, 2015). 

Finally, 35% (n = 7) of studies were awarded a ‘U’ rating due to the fact that only two 

of the criteria were visible in 66% of graphs (Higgins et al., 2017; Machalicek et al., 

2009b; Machalicek et al., 2016; Suess et al., 2014; Vismara et al., 2013; Wilczynski 

et al., 2017).  

5.8.6 Experimental Control 

 In order to receive an ‘H’ rating for this indicator, studies had to contain at 

least three demonstrations of experimental effect, and changes in the dependent 
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measures were dependent on the independent variable. This control was demonstrated 

in 30% (n = 6) of studies (Barretto et al., 2006; Gibson et al., 2010; Machalicek et al., 

2009a; Neely et al., 2016; Simacek et al., 2017; Vismara et al., 2012), while 35% (n = 

7) were awarded an ‘A’ rating due to only showing experimental control in half of the 

demonstrations (Barkaia et al., 2017; Benson et al., 2017; Meadan et al., 2016; Suess 

et al., 2016; Wacker et al., 2013a; Wacker et al., 2013b; Wainer & Ingersoll, 2015). 

The remaining 35% (n = 7) of studies did not demonstrate experimental control in at 

least half of demonstrations and therefore were awarded a ‘U’ rating (Higgins et al., 

2017; Machalicek et al., 2009b; Machalicek et al., 2010; Machalicek et al., 2016; 

Suess et al., 2014; Vismara et al., 2013; Wilczynski et al., 2017).  
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Figure 5.25 

Primary indicator ratings for single-subject research designs 

 
The following description is the results of the studies that met the secondary indicators 

of the group-framework rubrics (Figure 5.26). 

5.8.7 IOA 

All 100% (n = 20) of studies met the criterion for IOA by collecting IOA across 

participants, conditions and raters with reliability above 80%.  
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5.8.8 Kappa 

 Kappa was not an existing theme within the literature with only 10% (n = 2) 

of studies demonstrating evidence of kappa which was calculated on at least 20% of 

conditions with a score of more than 60 (Vismara et al., 2012; Vismara et al., 2013).  

5.8.9 Blind Raters 

 The majority of studies did not include blind raters with only 15% (n = 3) of 

studies, reporting that raters were blind to treatment conditions when conducting IOA 

(Meadan et al., 2016; Vismara et al., 2012; Vismara et al., 2013).  

5.8.10 Fidelity 

  Studies that met this indicator did so if treatment or procedural fidelity was 

assessed across participants, conditions and implementers. A total of 80% (n = 16) of 

studies met this indicator with measures greater than 80% (Barkaia et al., 2017; Gibson 

et al., 2010; Machalicek et al., 2009a; Machalicek et al., 2009b; Machalicek et al., 

2010; Machalicek et al., 2016; Meadan et al., 2016; Neely et al., 2016; Suess et al., 

2014; Vismara et al., 2013; Wacker et al., 2013a; Wacker et al., 2013b; Wainer & 

Ingersoll, 2015; Wilczynski et al., 2017). The remaining 20% (n = 4) of studies did 

not meet this indicator.  

5.8.11 Generalisation or Maintenance   

 Maintenance probes were conducted in 40% (n = 8) of studies (Higgins et al., 

2017; Machalicek et al., 2010; Meadan et al., 2016; Neely et al., 2016; Simacek et al., 

2017; Vismara et al., 2012; Vismara et al., 2013; Wainer & Ingersoll, 2015). For 

example, Higgins et al. (2017) conducted one and two-month follow-up probes. All 
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participants met criterion performance and had maintained skills learned during 

treatment phases.  

5.8.12 Social Validity  

 All 100% (n = 20) of the studies met this indicator by achieving criterion on at 

least four of the social validity measures; they had socially important dependant 

variables, the intervention was time and cost effective, comparisons could be made 

with individuals without a disability, there was a behavioural change that was large 

enough for clinical practice, interventionists were satisfied with the results, the 

independent variable was manipulated by persons who usually have contact with the 

individual and interventions took place in a natural context.
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Figure 5.26 

Secondary indicator ratings for single-subject research design 

 

5.9 Overall Rating 

Each study was awarded an overall rating as described by Reichow et al. 

(2008). Of the single-subject research designs, just 5% (n = 1) of studies received an 
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ratings of each study were combined and evaluated to form and overall rating of EBP. 

As the overall quality ratings were low, the body of literature included in this review 

has been rated as ‘not an EBP’ (Reichow et al., 2008).  

Figure 5.27 

Bar chart showing overall quality rating of single-subject research designs and group 

designs  

 

5.10 Discussion 

The systematic literature review evaluated 28 studies which focused on the use 

of telehealth as a platform for providing behaviour analytic interventions to 

individuals with ASD. All 28 studies included in this review reported increases in 

interventionist treatment fidelity and positive outcomes for individuals with ASD. The 

review also assessed the research quality of all 28 studies by applying rubrics to 

appraise the research rigor (Reichow, 2008). None of the group research designs or 

single-subject designs achieved an overall high-quality rating when evaluated against 
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the rubrics. The current literature surrounding telehealth to deliver behaviour analytic 

interventions is therefore limited due to the flaws in methodological rigor.  

Of the 28 studies included in this review, 72% (n = 20) employed single-

subject research designs while the remaining 28% (n = 8) utilised group research 

designs. The design results are consistent with suggestions that single-subject research 

designs are the most corporate designs operated within the field of behaviour analysis 

in which the individual serves as its own control, reducing the need of standardised 

treatments unlike common practice in group research designs (Cooper et al., 2014). 

Although group research designs such as RCTs are considered gold standard, single-

subject research designs are most commonly utilised in ABA based interventions as it 

allows for a repeated measure of the dependent variable with the aim of showing a 

functional relation between the dependent variable and independent variable. In other 

words, the change in the dependent variable was due to the independent variable and 

no other uncontrolled extraneous variables. The added benefit of employing a single-

subject research design is that it allows for changes in the dependent variable to made 

depending on the individuals responses (Horner et al., 2005). In fact, a review into 

EBP for children, youth and young adults with ASD found that of the 456 studies 

accepted as providing scientific evidence, 89% (n = 408) of the articles employed a 

single-subject design (Wong et al., 2014).  

Of the single-subject research designs, the most utilised experimental design 

was the multiple baseline design which is the most widely used design within ABA. 

Only 10% employed a reversal design. Future researchers may consider operating a 

reversal design, where it may be appropriate to withdraw treatment for a small amount 

of time, which is considered the most powerful design within the field for 

demonstrating a functional relation. The results from the group research designs made 
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it difficult to assess treatment packages due to control groups receiving access to 

elements of the treatment package. Future researchers employing group research 

design should make clear differences between comparison and control groups.  

Although all studies provided some demographic information regarding 

interventionists and ASD participants, descriptions were generally limited and 

typically did not include the age and gender of interventionists. Therefore, it was 

difficult to assess whether demographics of interventionists had an impact on a study. 

For example, age of interventionists may affect the generalisability of a study when it 

is required to identify populations. The majority of single-subject research designs 

provided extensive demographics on ASD participants (80%; n = 16), however, 13% 

(n = 4) did not provide any information on formal diagnoses tools or pre-intervention 

assessments. Again, not knowing if a formal diagnosis of ASD is present can obscure 

generalisability of outcomes to other populations.  

The mean age range within group and single-subject research designs was 

between one and six years of age. These results highlight the need to use telehealth 

interventions to facilitate early intervention (Ashburner et al., 2016; Boisvert et al., 

2010). However, no studies examined any adult participants and therefore, future 

researchers may consider telehealth interventions with an adult population as research 

is extremely limited in this area.  

Information regarding the type of technology was restricted within the research 

with a small number of studies providing extensive information on the technology 

used. Of the studies that did report the equipment utilised, it was clear that it can be 

inexpensive and user friendly with all studies employing a free commercially available 

videoconferencing software. Most of the research either operated telehealth through 

equipment that was already available within a centre or families with access to their 
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own personal equipment. Providing behavioural analytic services through the means 

of telehealth technology as a less costly way compared to services provided in-situ is 

consistent with Lindgren et al. (2016) findings who discovered that home telehealth 

was the least expensive model. This was due to the elimination of staff travel expenses 

which significantly lowered treatment cost. However, researchers and clinicians may 

need to budget for the costs of providing equipment to families with no access to 

equipment.   

The results from this review suggest training interventionists to implement 

interventions to individuals with ASD via telehealth is feasible and effective. Training 

was either conducted via online modules with live coaching telehealth sessions to 

practice and receive feedback on learned techniques alone, or combined with a 

didactic training approach with a written manual sent to interventionists, training 

DVDs, or multimedia presentations. Often feedback was provided to interventionists 

during live coaching sessions, where the BCBA either used error correction 

procedures or modelled the specific technique targeted. Studies that included self-

directed groups or therapy-assisted groups had more visible gains in the therapy-

assisted group, although increases were still noticeable in self-directed groups. 

Immediate feedback appeared to result in more observable gains in parent knowledge, 

training efficacy and positively impacted intervention implementation. These findings 

support existing literature surrounding immediate feedback as a means for training 

interventionists to implement behavioural interventions (Buzhardt & Heitzman-

Powell, 2005; Ward-Horner & Sturmey, 2012). However, immediate feedback as a 

variable for training interventionists may not be the sole reason for positive outcomes 

in treatment fidelity due to the combination of other training variables such as 

modelling and didactic training. Future researchers should consider conducting a 
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component analysis to assess the variables responsible for behaviour change. This in 

turn may improve social validly and eliminate ineffective variables.  

An emerging theme amongst the literature which became evident was 

interventionists implementation fidelity with 87% (n = 7) of group research designs 

measuring this variable. Three of these studies were awarded a mixed rating due to 

outcomes showing statistically significant improvement for some, but not all 

dependent variables in telehealth groups. One example being Kuravackel et al. (2017), 

who found increases on treatment fidelity but no significant differences between 

telehealth and control groups. These results may have been due to limitations of the 

study. For example, a percentage of the sample was not randomised and there was 

significant dropout rate in the telehealth group. The authors describe a number of 

factors that may have influenced dropout rates such as, travel to and from the 

telehealth centre, lack of childcare services while the parents attended the training and 

a preference for child focused therapies over parent-implemented interventions. 

Future research needs to address these impediments prior to conducting research and 

contemplate whether the telehealth intervention needs to occur in a telehealth centre 

or can occur at home in the child’s natural environment. This may decrease the 

likelihood that interventionists may drop out due to travel limitations. Conducting a 

telehealth intervention in-home as opposed to in a telehealth centre may be more 

beneficial for the parent and the child, but also facilitates learning in the natural 

environment.  

Of the single-subject research designs measuring parent fidelity 38% (n = 6) 

received mixed outcome results. That is, that increases in fidelity outcomes were 

visible for some but not all interventionists. Wainer and Ingersoll (2015) found mixed 

outcomes on treatment fidelity for one parent who did not achieve fidelity on the 
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implementation of reciprocal imitation training. The authors state the child had already 

begun to demonstrate the skills that the intervention was ultimately trying to teach 

which may have affected her implementation skills. Future researchers should make 

considerations for any previous exposure that interventionists may have had to an 

intervention, or skills that may already be in the individual’s repertoire. Conclusions 

may need to be made as to whether or not a participant is suitable to a particular study 

as this can impede on the results and affect the generalisability to other subjects.  

 It was clear that when utilising interventions via telehealth treatment fidelity 

was a consistent theme amongst the literature. This was of paramount importance to 

ensure behavioural interventions were being implemented with a high treatment 

fidelity when a behaviour analyst cannot review fidelity in-situ. Ensuring a high level 

of treatment fidelity promotes optimal child outcomes which in turn may reinforce the 

interventionists behaviour. In other words, if a parent is implementing an intervention 

with high fidelity and as a result, their child’s problem behaviour decreases, the future 

frequency of the parent implementing the intervention with high fidelity increases. 

The importance of interventionist treatment fidelity is consistent with previous 

findings that suggest poor fidelity of treatment procedures can affect treatment 

outcomes and lead to re-occurrences of problem behaviour (Fryling et al., 2013; 

Hanley et al., 2014). Future researchers should continue to evaluate interventionist 

treatment fidelity when implementing behavioural interventions to promote positive 

child outcomes. All studies included in this review reported an increase in treatment 

fidelity however, four studies received mixed results with increases in some but not 

all components. Although treatment fidelity became a developing theme, future 

research should consider the fidelity of the BCBA recording data on interventionists 
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fidelity. A limited number of studies reported the outcome of these results. This would 

ensure high treatment fidelity of all aspects of the intervention across all conditions.  

Of the 21 studies that measured child behaviours, 12 implemented 

interventions to target social communicative behaviours. This either consisted of FCT 

or teaching verbal operants in the natural environment. Although studies reported 

increases in child behaviours, nine of these studies received a mixed result. 

Interventions operating a naturalistic teaching approach, although had increases in 

some participants, did not show increases with all participants. For example, (Meadan 

et al., 2016) found children’s imitations increased for two out of three ASD 

participants . Barakia et al. (2017) also found increases in child communication 

although there was not an overall significant difference. Studies that utilised FCT as 

an intervention component saw higher gains in communication opportunities and a 

larger decrease in problem behaviours. These results support previous findings that 

FCT demonstrates its effectiveness across various communication modalities 

(Durrand & Carr, 1985; Ringdahl et al., 2016).  

Group research designs and single-subject research designs that targeted social 

communicative responses all showed increases in communicative behaviours. These 

findings are consistent with the literature suggesting that telehealth interventions may 

be an effective source for increasing child communication skills for those living in 

rural areas (McDuffie et al., 2013; Stuckey & Domingues-Montanari, 2017). The 

remaining studies targeting child behaviours utilised this through implementing FA to 

assess the variables maintaining problem behaviour. FA is considered to be the highest 

standard of assessment for assessing the function of problem behaviour (Wacker et 

al., 2004). Important components of a treatment package involve matching the 

treatment packages such as, FCT to the function of problem behaviour can quickly 



 

 
 
 

 
 
  165 

 

reduce problem behaviours (Wacker et al., 1998). The results of this review are 

reliable with the current literature. A total of 63% (n = 7) of the studies that conducted 

FA used the results to implement FCT which was successful at decreasing problem 

behaviours. The review supports the implementation of FA via telehealth technology 

to reach families in rural communities and future researchers should implement these 

conditions, where possible to assist in function-based treatment. Due to the small 

number of studies included in this review, future research should extend the work of 

Wacker et al. (2013b) to allow results to be generalised across other individuals.   

5.10.1 Quality Assessment 

 All 28 studies included in this review were assessed for research quality against 

the Evaluative Method for Determining Evidence-Based Practice in Autism (Reichow 

et al., 2008). Studies were evaluated against primary indictors to evaluate essential 

criteria for internal validity, and secondary indicators which were important but not 

essential to gaining a high award for internal and external validity of the overall 

research. In order to receive a high rating, studies must have achieved a high rating in 

all primary indicators and shown evidence or had at least three of the secondary 

indicators. To achieve an adequate rating, studies must have achieved a high-quality 

grade on four or more primary indicators with no unacceptable ratings and showed 

evidence of at least two secondary quality indicators. Studies that were awarded with 

a weak rating received fewer than four high quality ratings on primary indicators and 

showed evidence of less than two secondary quality indicators. 

 None of the 28 studies were awarded an overall high-quality rating. Just one 

study received an adequate rating (Neely et al., 2016) resulting in the remaining 27 

studies being deemed weak quality. These results are disappointing and highlight the 

need for more rigorous research surrounding telehealth interventions. 
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 One of the biggest downfalls of the reviewed studies that had a negative impact 

on research quality, was the limited information provided on study . Of the 28 studies 

included in this review, 22 studies scored an unacceptable rating for participant 

demographics. The majority of studies gave extensive information on ASD  however, 

failed to provide enough detailed information on interventionist . This resulted in the 

studies receiving an unacceptable rating for this primary indicator. Had more 

demographics been provided on interventionists, a higher rating may have been 

awarded. It is important to note, out of the 20 single-subject research studies, four of 

these studies would have been awarded a higher overall grade had further information 

on  been provided (Gibson et al., 2010; Simacek et al., 2017; Vismara et al., 2012; 

Wainer & Ingersoll, 2015). Gibson et al. (2010) would have received an overall high-

quality rating, had they provided the age of the interventionists. Simacek et al. (2017) 

and Wainer et al. (2015) did not provide information surrounding the interventionists 

age and did not provide descriptions on diagnostic tools. Had these minor omissions 

been provided, an overall quality rating would have been scored as adequate. The 

previously mentioned studies received high quality ratings if not in all, but most of the 

primary quality indicators however received an overall weak quality rating due to not 

meeting all the criteria for a high rating in the primary indicators. 

 Of the group research designs, two studies would have received an overall 

high-quality rating had more detailed information been provided on participant 

demographics (Ingersoll et al., 2016; Vismara et al., 2016). Both of these studies gave 

excellent details on all variables of participant demographics, excluding ages of 

interventionists, therefore scoring an unacceptable rating for participant 

characteristics. Had this variable been described, both these studies would have been 

awarded an overall high-quality rating due to the high scores received in the remaining 
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primary indicators. Having just one unacceptable rating in a primary indicator gave 

justification for the studies to be awarded an overall weak rating.  

It is clear from the evidence of the quality indicators that many studies would 

have received a high-quality rating for the strength of their research rigor had minor 

variables been described. Although these studies were awarded an overall weak rating 

for research rigour, functional relations and experimental control were still strongly 

demonstrated and perhaps this is a limitation of the quality tool utilised. Future 

researchers should make efforts to provide all demographics regarding all participants’ 

age, gender, diagnostic tool and any previous experiences participants may have been 

exposed to. This in turn will result in the telehealth research receiving higher quality 

ratings which can deem the evidence as EBP.  

Additionally, due to the absence of less than three baseline data points, counter 

therapeutic trends, and data overlap between baseline and intervention, 11 of the 

single-subject research designs did not meet this indicator, affecting the overall quality 

grade. It could be noted that the omissions of baseline points may have been due to 

lack of resources or the limitations of waiting for stable baseline data if problem 

behaviour was dangerous. Future researchers should consider improving the rigor of 

experimental designs by having at least three baseline data points and ensuring steady 

state responding is present to provide the basis for the baseline logic when this is 

possible to do so. When implementing multiple baseline designs, future researchers 

should consider three baseline data points and should add a baseline phase to 

alternating treatment designs. This would demonstrate a better understanding of 

experimental control and give research the higher rigor needed to determine EBP. 

Although showing evidence of at least three baseline points, it may not always be 

feasible or ethical to wait for stable responding when a behaviour is dangerous. For 
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example, a behaviour that poses a risk to the individual will require immediate 

intervention, leaving no time to wait for stable baseline responding. If this problem 

arises, future researchers may consider conducting a B-A-B reversal design in which 

the intervention is applied in the first phase and baseline conditions are implemented 

during the second phase for a short period of time. However, it also may not be feasible 

to withdraw an effective intervention from a dangerous behaviour and researchers 

should consider the appropriateness of their designs.  

The research overall was deemed as ‘not an EBP’ and as previously mentioned, 

this was partially due to the fact that omissions of participant age and genders were 

not reported. However, had these details been reported, three additional group research 

designs (Ingersoll et al., 2016; Kuravackel et al., 2017; Lindgren et al., 2016) and two 

further single-subject designs (Gibson et al., 2010; Simacek et al., 2017) would have 

achieved a high score. This in turn would now change the overall research from ‘not 

EBP’ to ‘established EBP’. Results suggest that although the research is limited due 

to the results of the quality assessment, the research is progressing. As more research 

is conducted on telehealth-based interventions, and reports on participant 

demographics are provided, the literature has the potential to be considered an EBP.  

5.10.2 Limitations and Implications for Future Research 

Current literature surrounding telehealth interventions as a means to provide 

behaviour analytic interventions to individuals with ASD is progressing. However, the 

literature included in this review is limited and there is a need for research to be further 

developed. Thus, there are a number of limitations in the existent literature that may 

aid the development of further research.  

As alluded to in previous paragraphs a major limitation within the research is 

the results of the quality assessment resulting in telehealth-based interventions not 
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being an EBP. This highlights the need for more detailed participant descriptions and 

longer baseline phases within experimental designs. Future researchers should be 

aware of research quality tools available and evaluate their designs to the rubrics prior 

to intervention to ensure clear demonstrations of research quality.  

Another limitation to consider when evaluating telehealth as a means to deliver 

behavioural interventions is the type of intervention being implemented. All 28 studies 

included in this review either operated FA, FCT or communication strategies while 

evaluating treatment fidelity and child outcomes. Although these types of 

interventions are significant when working with individuals with ASD, at this point in 

time there is currently no research surrounding the use of telehealth to teach functional 

living skills. Future researchers should evaluate training interventionists to teach 

functional living skills either through task analysis or the traditional methods of 

chaining procedures while evaluating implementation fidelity and increases in child 

behaviour. Thus, using telehealth across a number of different developmental domains 

can give researchers and clinicians a better understanding of the potential of utilising 

such a platform to reach individuals who may be living in rural areas or have a limited 

access to professionals qualified to implement behavioural interventions.  

Additionally, the studies evaluated in this review involved highly trained 

professionals (i.e., BCBAs; behaviour specialists, BCBAs or doctorate students) who 

taught the principles or techniques of the intervention. With just 17 BCBAs in 

Northern Ireland (as of February 2018; BACB, 2018), the number of professionals 

available for one-to-one consultancy is extremely limited, whether this be face-to-face 

or via videoconferencing software. Future researchers may consider implementing 

telehealth training for interventionists in small groups allowing the development of 

skills to a number of individuals rather than on a one-to-one capacity. For example, 
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BCBAs may consider conducting behaviour analytic training with a group of teachers 

within a school rather than on an individual basis.  

Finally, the review was limited to the generalisability of outcomes. All of the 

ASD participants included in this review were below the age of 10. Therefore, it is not 

viable to determine that comparable outcomes would be achieved for adolescents or 

adults with ASD. Hence, future research may deliberate replicating these studies while 

working with a diverse population of ASD participants. Future researchers may 

consider evaluating a telehealth treatment package amongst a residential home with 

carers and adults with ASD while targeting fundamental skills such as functional 

living skills.  

 The review has established potential for the use of telehealth as a resource for 

providing behavioural analytic interventions effectively and efficiently. As a whole, 

telehealth has shown positive results to deliver interventions successfully while 

enhancing the skills of interventionists and increasing positive behaviours among 

children with ASD.  

It is important to note that only 10 of the reviewed 28 studies included 

maintenance or follow-up probes. Of these, just 30% (n = 3) had promising follow-up 

data (Higgins et al., 2017; Ingersoll et al., 2016; Vismara et al., 2012), while 40% (n 

= 4) had varied follow-up data (Meadan et al., 2016; Neely et al., 2016; Vismara et 

al., 2013; Vismara et al., 2016). The remaining 20% (n = 2) did not report skill 

maintenance at follow-up probes (Machalicek et al., 2010; Wainer & Ingersoll, 2015). 

Researchers need to ensure experiments utilising telehealth technology incorporate 

appropriate measurements of skills maintenance and generalisation to promote 

external and internal validity.  
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Although research on the use of telehealth is relatively new and is still growing 

within the field of behaviour analysis, future researchers should pay close attention to 

examining the efficiency and effectiveness of interventions through sustained 

evaluation and observation. The literature provides promising results in support of 

telehealth as a platform for providing behavioural analytic interventions effectively 

and efficiently, however there needs to be higher researcher rigor in order for these 

interventions to be considered EBP. 
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Chapter 6: 

Telehealth as a Platform to Deliver Behaviour Analytic Training to 

Interventionists Teaching Functional Living Skills to Children with Autism 

Spectrum Disorder 

 

 The previous chapter has identified limitations in the current literature base however, 

it is important to recognise that since the completion of the systematic literature 

review, further studies utilising a telehealth platform have since been published. The 

introduction of this chapter therefore describe these new studies and highlights any 

additional limitations or new developments. This chapter examines the use of 

telehealth as a method for training interventionists teaching functional living skills 

using the principles of ABA through didactic training and live coaching. This chapter 

guides the reader through the procedures employed within the present study. It begins 

by providing information on how participants were recruited and lists their 

demographic details. Secondly, the reader will uncover the methods employed within 

each experimental condition including baseline, didactic training, live coaching and 

follow-up phases. Details provided gives the reader a clear indication as to how the 

study was conducted should they wish to conduct a replication. The second part of this 

chapter provides the reader with the results, including figures and tables. Finally, a 

conclusion with an in-depth discussion and considerations for future research is 

presented. Clinical recommendations are be made for individuals who wish to utilise 

a telehealth intervention within clinical practice.
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6.1 Introduction 

Telehealth is defined as the use of video-conferencing technology for the 

delivery of health-related services (American Psychological Association, 2013; World 

Health Organization, 2020c). Telehealth allows for patient-clinician contact at a long 

distance, providing training, education and clinical advice to those who live in rural 

areas or have mobility barriers that prevent them from accessing effective resources 

and qualified professionals. Research has successfully shown the potential of 

telehealth based interventions for the delivery of health-related services to treat 

conditions such as haemophilia, heart disease, diabetes and depression (Fryer et al., 

2020; Kessler et al., 2009; Song et al., 2020; Webb et al., 2010). 

Recent estimates suggest that one in every 54 new-borns in the US will receive 

a diagnosis of ASD (Centre for Disease Control and Prevention, 2020), roughly 

between 1% and 2% of the world’s population. Figures also suggest that 700,000 

individuals in the UK have a diagnosis of ASD (Dillenburger et al., 2015; National 

Autistic Society, 2019a). Interventions based on the science of ABA are considered 

EBP for providing treatment to individuals with ASD (Dillenburger et al., 2014; 

Grigorenko et al., 2018; Steinbrenner et al., 2020; Wong et al., 2014; see Chapter 3 

for further details on EBP for ASD). In order to design evidence-based interventions 

based on the science of ABA, it is recommended individuals be appropriately qualified 

at master’s level and ideally hold the BCBA credential. Although the BACB has seen 

an increase in the number of individuals becoming certified, the vast majority of 

BCBAs reside in the US (Tsami et al., 2019). Unfortunately, the lack of professionals 

with this level of qualification in other parts of the world has made access to high-

quality behaviour analytic services limited to a few privileged individuals and their 

families (Keenan et al., 2015). In the UK alone, there are currently just 399 active 
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BCBAs (as of November 2020; BACB, 2020b) which translates to a ratio of just one 

BCBA to 1755 individuals with ASD. To put things into perspective, in other parts of 

the world the availability of BCBAs is even more scarcer. In Pakistan for example, 

there are only five BCBAs (as of November 2020; BACB, 2020b)  serving an 

estimated 2.1 million people with ASD (estimate based on 1% prevalence reported in 

the UK extrapolated to Pakistan). Serbia only has one BCBA (as of November 2020; 

BACB, 2020b) for a general population of 7.2 million. The United Arab Emirates has 

a general population of 9.4 million and just 111 BCBAs (as of November 2020; 

BACB, 2020b). It is therefore unsurprising that many professionals working in the 

field of ABA have reported high burnout levels (Dounavi et al., 2019; Plantiveau et 

al., 2018). Due to the limited number of professionals available to provide high-quality 

interventions to individuals with ASD and the number of disparities in access to 

quality services based on racial, ethnic and socioeconomic status (see Smith et al., 

2020 for review).  

Additionally, on 30th December 2019, the BACB announced a substantial 

revision to their international focus. That is, from 31st December 2022, BCBA, 

BCaBA and RBT applications will not be accepted from anyone residing outside of 

the US or Canada and examinations will only be offered in English. The BACB are 

currently accepting requests for country-specific support in order to assist with the 

development of a country-specific professional infrastructure including the 

development of new credentialing systems. However, the sheer limited number of 

BCBAs in countries outside of the US makes this an extremely difficult task. 

Therefore, now more than ever there is an elevated need to investigate alternative 

delivery methods to disseminate behaviour analysis across the globe. This may be 
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combated by providing high quality training to those responsible for ABA-based 

programming through alternative delivery platforms.   

 While the systematic review presented in Chapter 5 has highlighted that 

delivering behaviour analytic interventions via telehealth can be both effective and 

feasible (Ferguson et al., 2019), it is important to note that since the review was 

conducted in 2018, further studies have emerged showing similarly positive results. 

D’Agostino et al. (2020) examined the effects of telehealth training on pre-school 

practitioners’ implementation of a naturalistic developmental behavioural 

intervention. Child participants had a range of disabilities including ASD and results 

for each participant were presented separately using a multiple baseline across 

participants design. The study included online training modules, video self-evaluation 

and performance feedback conducted via videoconferencing. Each practitioner took 

part in a self-paced online module, took self-evaluation video footage and scored the 

videos via a self-evaluation checklist. Videoconferencing sessions took place 

thereafter, in which the coach provided performance feedback and sessions continued 

in this format until practitioners met the mastery criterion with subsequent 

generalisation and maintenance probes. Results of D’Agostino and colleagues’ study 

suggested that treatment fidelity only increased when the telehealth component of the 

intervention was added, with all practitioners reaching the mastery criterion within the 

first three sessions. However, the telehealth component within this study included a 

number of different variables (i.e., video self-evaluation and live feedback conducted 

through videoconferencing). Therefore, it is unknown whether individual components 

of the telehealth package would have been sufficient to change practitioner’s 

behaviour if presented alone. In order for telehealth to be implemented effectively, a 

component analysis would provide a comparison of levels of responding after the 
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implementation of individual treatment components, eliminating ineffective variables 

and rendering treatment more efficient in terms of time and cost (Cooper et al., 2014).  

A study included within the systematic review evaluated the effects of 

telehealth when conducting FA followed by FCT (Wacker et al., 2013b). Since then, 

a recent study has examined the resurgence of problem behaviour following FCT via 

telehealth (Suess et al., 2020). In the latter, telehealth sessions were conducted in the 

same manner as Wacker et al. (2013b). The experimental design was conducted in 

four phases; (1) FA; (2) extinction baseline, problem behaviour and mands were 

placed on extinction; (3) FCT, conducted in three contexts with alternative stimuli 

with little to no reinforcement history, and (4) FCT in the treatment context, that is, 

mands reinforced on a fixed ratio of one schedule following a chain of: (i) a mand; (ii) 

putting a toy in a specific area; (iii) a mand; (iv) completing a neutral task, and (v) a 

further mand. During phase four, FCT was alternated intermittently with extinction 

conditions to test for resurgence of problem behaviour. A qualitative analysis was 

conducted between and within subjects to evaluate reductions in resurgence, 

examining resurgence in the study described and an earlier study (not conducted via 

telehealth;  Wacker et al., 2011). Resurgence tests were conducted intermittently 

between treatment sessions and were compared to the extinction condition in phase 

two, only when problem behaviour had decreased by 90% and manding and task 

completion occurred for at least 80% of opportunities across three sessions. Suess et 

al. (2020) defined resurgence as:  

if problem behaviour did not recur (100% reduction) under extinction 

conditions, then resurgence did not occur; (b) if problem behaviour 

recurred but more than a 90% reduction was achieved from the extinction 

baseline during the repeated extinction conditions, then minimal 

(nonclinical significant) resurgence occurred; and (c) if problem behaviour 
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recurred, but less than a 90% reduction from the extinction baseline was 

achieved, then clinically significant resurgence occurred (p. 288). 

Results showed problem behaviour decreased by an average of 97.8% in phases three 

and four. The first resurgence tests showed minimal problem behaviours, with the 

exception of two participants. However, minimal problem behaviours were exhibited 

during the second test. This study is one of its kind, being the first study to conduct 

resurgence experiments via telehealth, adding external validity to the current 

telehealth literature base.  

 A further study examined interventionist acquisition of incidental teaching 

using pyramidal training via telehealth (Neely et al., 2019). The study aimed to: (1) 

examine the effects of pyramidal training delivered via telehealth on the acquisition 

of incidental teaching strategies; (2) analyse the distal effects of preparing 

interventionists to implement incidental teaching on child mands, and (3) assess social 

validity. Online modules were completed by interventionists, followed by telehealth 

meetings with the  where interventionists were provided with a step-by-step checklist 

detailing the procedures for implementing an incidental teaching session. Sessions 

were video recorded and similar to procedures in D’Agostino et al. (2020), 

interventionists self-evaluated the video recordings before meeting with the . 

Procedures continued in this manner until a 90% treatment fidelity was met. The next 

phase involved teaching the interventionists training procedures using both verbal and 

written instructions. The final phase conducted involved the interventionists training 

additional interventionists in the procedures taught to them during the first phase. 

Treatment fidelity data were collected on the additional interventionists’ behaviours 

implementing the intervention.  
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 Results indicated high treatment fidelity across all participants which were 

associated with the telehealth program. All interventionists met the pre-set criterion, 

including additional interventionists who were trained by the previous participants. 

However, it is important to note, the authors have highlighted potential limitations 

within this study, one of which was that the first set of interventionists had previous 

experience implementing behaviour analytic interventions, therefore it is not known 

if this had any influence on the treatment fidelity data. In order to gain enough 

knowledge on the effectiveness of training interventionists via telehealth, researchers 

should recruit participants with no prior training in the procedures of ABA.  

 Guðmundsdóttir et al. (2019) conducted research to extend caregiver training 

via telehealth for individuals living in rural areas in Iceland. Families of children with 

autism were trained on behaviour intervention procedures based on the ‘Sunny Starts’ 

program to increase their child’s communicative behaviour through naturalistic play. 

Initial assessments, baseline sessions and one training session were conducted in-situ, 

to allow professionals to model key skills, build rapport and establish in person 

contact. During telehealth sessions, the families were provided with performance 

feedback. A self-evaluation of skills was also implemented during these sessions. 

Results from the study indicated that teaching families with a combination of in-situ 

meetings and telehealth meetings increased both parent and child behaviours, 

extending previous research of teaching naturalistic strategies to families via 

telehealth. However, although the study adds to the literature base, the initial sessions 

were conducted in-situ. In order to examine the true potential of a telehealth 

intervention, research should focus on interventions that solely utilise a telehealth 

platform to help investigate its true effectiveness.  



 

 
 
 

 
 
  179 

 

 A notable and important study conducted a single-case analysis to determine 

the reasons for failure of FCT treatment package directed via telehealth (Schieltz et 

al., 2018). Within the study, two of the child participants did not respond positively to 

the FCT treatment. A re-examination of the original data showed specific reasons for 

the lack of positive effects. Further analysis highlighted additional variables affecting 

the functional relation. For example, fidelity data for participant one averaged 45% 

across sessions, despite the BCBA giving timely corrections and performance 

feedback via telehealth. After analysing the second participant’s data, results 

suggested that the child’s behaviour became non-functional over the course of the 

treatment. Initial FA results suggested that the behaviour was being maintained by a 

social function and problem behaviour decreased to zero levels during the first 20 

sessions. However, over time, the behaviour reoccurred in both an establishing 

operation condition and a reinforcement condition suggesting that in fact, the 

behaviour was now being maintained by automatic reinforcement and was no longer 

maintained by social reinforcement. Analysis of treatment fidelity data showed no 

errors indicating that poor treatment fidelity was not a variable influencing a poor 

treatment response.  

 Results from this study add to the literature that already suggests standard FCT 

is not always effective (Durand & Kishi, 1987) and additional variables may need to 

be added into the treatment package. Secondly, results also indicate that telehealth 

may not be the best model for all participants to reach treatment fidelity and in-situ 

sessions may help determine if fidelity could be reached. It could be suggested that in-

situ training could have recognised low treatment fidelity at an earlier stage and 

possibly making correction and performance feedback more effective. As researchers, 

we need to recognise that although telehealth shows extremely promising results, we 
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must also recognise its limitations and make recommendations to overcome such 

limitations. 

 The current study aimed to address some of the limitations within previous 

studies mentioned above and address gaps highlighted in the systematic literature 

review. The main focus of the study was the treatment fidelity of interventionists 

teaching functional living skill interventions with individuals with ASD via telehealth. 

Currently, to the best of this researcher’s knowledge, there is not one study utilising a 

telehealth platform to teach functional living skills to children with ASD. Given that 

previous research has found that acquisition of functional living skills is a primary 

concern of parents of children with ASD (Heinman, 2002), telehealth interventions 

should be targeting these skills along with other paramount developmental skills.  

 Functional living skills include, but are not limited to, washing hands and face, 

getting dressed, cooking, managing money, accessing the local community and 

shopping (Domire & Wolfe, 2014). Additionally, they are fundamental to navigating 

existing and forthcoming environments with independence (Hong et al., 2016). 

Previous research has suggested that individuals with an IQ over 70 have a gap 

between cognitive skills and functional living skills which has shown to widen as an 

individual with ASD ages (Duncan & Bishop, 2015; Howlin et al., 2004). Although 

teaching cognitive skills is extremely important, the acquisition of functional living 

skills should be equally as important, as individuals with ASD who are able to perform 

specific functional living skills independently are more likely to gain post-high school 

education or employment (Wagner et al., 2005). Additionally, being able to care for 

oneself, increases dignity and the sense of independence, and reduces the cost of 

caring for individuals with ASD and the burden on their family (Järbrink, 2007). 

Clinicians and researchers should therefore routinely target these fundamental skills 
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within behavioural interventions. When an individual has limited access to in-person 

care, telehealth can allow BCBAs to ‘enter clients’ houses so that functional living 

skills can be directly targeted in the environment where they will be used.  

Given the importance of such skills and lack of literature surrounding this 

topic, the present study aimed to train professionals (here on in referred to as 

interventionists), residing outside of the US, working with individuals with ASD in 

the principles of behaviour analysis and in the implementation of interventions that 

target functional living skills via telehealth. Interventionists with no prior formal 

training in behaviour analysis took part in online didactic training in ABA aiming to 

assess the efficacy of didactic training in isolation of live coaching sessions conducted 

via telehealth. Throughout didactic training, interventionists taught children three 

target behaviours using complex behaviour chains: (1) dressing; (2) hand washing, 

and (3) making a snack. Upon the conclusion of each didactic training session, 

interventionists were instructed to conduct a teaching session with the child they 

worked with, applying the strategies they had learnt during didactic training.  

Interventionists sent video footage of the session to the BCBA prior to beginning the 

next didactic training session. Secondly, upon completion of didactic training, live 

coaching sessions similar to those by Barkaia et al. (2017), with the use of bug-in-ear 

headphones were provided to allow the  BCBA to provide immediate performance 

feedback. After the conclusion of each live coaching session, the interventionists 

conducted teaching sessions in the absence of the BCBA and video footage was sent 

to the BCBA for data collection. Feedback of video footage was provided in the 

following live coaching session. The study evaluated whether training interventionists 

via telehealth could achieve high treatment fidelity while assessing if child skill 

acquisition could increase as a result. Finally, the study analysed the social validity of 
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telehealth interventions and evaluated the cost effectiveness when compared to 

treatment delivered in-situ.  

6.2 Method 

6.2.1 Recruitment 

Ethical approval was obtained from the Ethics Committee of the School of 

Social Sciences, Education and Social Work at Queen’s University Belfast. A 

recruitment poster was designed highlighting the key aspects of the study. A call for 

participants was advertised throughout the most popular social networking platforms 

such as Facebook and Twitter (see Appendix D for recruitment poster). Schools and 

clinics were emailed with details of the study, announcing the call for participants. A 

call was transmitted to the author’s and supervisor’s professional contacts. Interested 

participants completed an eligibility questionnaire (Appendix E) which allowed the 

researchers to screen for their eligibility to take part (see Chapter 6.2.2).  

6.2.2 Participants and Setting 

Interventionists were eligible for the study if they: (1) worked with a child with 

ASD; (2) were not related to the child other than through a professional relation; (3) 

had no prior formal training in behaviour analysis and, (4) were fluent in either the 

English, Greek, Spanish or French language. Children were eligible for the study if 

they: (1) had a formal diagnosis of ASD as assessed by formal diagnostic tools such 

as the Autism Diagnostic Observation Schedule (ADOS-2; Lord et al., 2012); (2) were 

between the ages of 24 and 96 months (2-8 years); (3) displayed deficits in age 

appropriate functional living skills assessed through behavioural tools, (i.e., the Verbal 

Behavior Milestones Assessment and Placement Program; VB-MAPP; Sundberg, 

2008; or the Assessment of Functional Living Skills; AFLS; Partington & Mueller, 
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2012). Interventionists included two schoolteachers and one teaching assistant based 

in the same school which taught a British curriculum in the English language, based 

in the United Arab Emirates (UAE) and one English speaking speech and language 

pathologist working for a clinic in Serbia. Each participant worked individually with 

a child with ASD (see Table 6.1 and Table 6.2 for interventionist and child 

demographics). Two of the schoolteachers were originally from the UK and the 

teaching assistant was from the UAE who was fluent in the English language. 

Interventionists working within the same organisation conducted sessions 

independently and were instructed not to discuss procedures with colleagues taking 

part in the study to prevent crossover. In other words, due to the nature of the study 

design (multiple baseline across participants) potential confounds may have been 

present if interventionists discussed didactic training sessions with each other.  

Interventionists based in the school took part in sessions in a classroom that 

was equipped with preferred items and tasks, a table and chair, and sink with running 

water. In the speech and language clinic, sessions took part in the clinic room which 

included a table and two chairs, preferred items and tasks, and an ensuite bathroom 

attached to the clinic room. The trainer of the interventionists was an English speaking 

BCBA based in Belfast, Northern Ireland, and had 10 years of applied experience in 

the field of ABA working with individuals with ASD. Sessions were conducted in a 

secure locked office to ensure privacy. The BCBA did not know interventionists or 

child participants prior to the study. The study was supervised by a doctoral level 

behaviour analyst (BCBA-D; PhD supervisor) who was fluent in the English, Spanish, 

French and Greek language. 
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Table 6.1  

Interventionist demographics 

Name Age Gender Country and 
Language  

Education Job Title Years working  
with children with 
ASD 

Rosie 25 Female Originally from the 
UK. Employed on a 
work visa in the 
UAE teaching the 
English National 
Curriculum 

Bachelor Early 
Years 
Teacher 

2 years 

Eliza 26 Female Originally from the 
UK. Employed on a 
work visa in the 
UAE teaching the 
English National 
Curriculum 

Bachelor Teacher 2 years 

Majidah 26 Female From the UAE, 
fluent in the English 
and assisting in the 
teaching of the 
National English 
Curriculum 

SEN* 
Diploma 

Early 
Years 
Teacher 

1 year 8 months 

Jana 33 Female From Serbia, fluent 
in the English 
language 

Master Speech and 
Language 
Pathologist  

7 years 

 
*Note – Special Educational Needs 

 

Table 6.2  

Child demographics 

Name Age Gender Diagnosis 

Mohammed 5 Male ASD 
Sasmita 5 Female ASD  
Daniel 4 Female ASD 
Catherina 4 Female ASD 
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6.2.3 Materials 

The BCBA conducted training and live coaching sessions using a laptop with 

built-in microphone and camera. Interventionists utilised a laptop for video 

conferencing training sessions with built in camera. The aforementioned equipment 

was employed for live coaching sessions with the addition of wireless bug-in-ear 

headphones for all interventionists to prevent the child becoming distracted from the 

BCBA’s voice. Interventionists used a smart phone to record additional video footage 

of sessions conducted in the absence of the BCBA. Interventionists without the 

necessary equipment were loaned a web camera and wireless bug-in-ear headphones. 

Videoconferencing software included Zoom and Skype, with QuickTime Player 

utilised for screen recording purposes. Dropbox™ and WeTransfer were employed for 

sending and receiving large video files. All software utilised was available free of 

charge with the exception of Dropbox™ (a free software that required a monthly 

subscription from the BCBA to obtain a larger storage space). Data were stored on a 

password-protected hard drive which was backed up onto the university’s secure 

network. 

 Nine didactic PDF training documents (Appendix G-N) were designed using 

the free website Canva. Documents included a written description of the skill being 

taught, practical examples and links to videos modelling the skill. A GoPro camera 

was used to film videos demonstrating each skill. Once the documents were complete, 

they were sent to two independent researchers. The researchers read through the 

material, tested all videos, opened all links attached and provided feedback to the main 

researcher (Appendix P). Edits suggested by the independent researchers were 

incorporated in the documents before sending them to interventionists. Each training 

document included a quiz to determine mastery. Quizzes were designed using 
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SurveyMonkey®. This did not require a paid subscription as quizzes were only 10 

questions each. Pre- and post-tests were designed using Canvas Instructure, a free 

website for educators.  

6.2.4 Design 

A multiple probe across participants design was used to assess the 

effectiveness of didactic training and live coaching (independent variable) on 

interventionist treatment fidelity (dependent variable). The study was conducted in 

four experimental phases: (1) baseline; (2) didactic training; (3) live coaching, and (4) 

follow-up probes. 

6.2.5 Dependent Variables 

Pre-Test. Scores were collected on a pre-test to determine any previous 

knowledge interventionists may have had on the principles of ABA (Appendix F). 

Data were collected by dividing the number of questions scored correctly by the total 

number of questions and multiplying by 100 to achieve a percentage of questions 

scored correctly. 

Didactic training quiz. Scores were collected after each training session from 

a quiz to assess for mastery of the skill being taught within each session. Data were 

collected by dividing the number of questions scored correctly by the total number of 

questions and multiplying by 100 to achieve a percentage of questions scored 

correctly. 

Post-test. Scores were collected on a post-test after the completion of didactic 

training (Appendix F). The post-test determined the acquisition of knowledge based 

on the didactic training solely. Data were collected by dividing the number of 

questions scored correctly by the total number of questions and multiplying by 100 to 

achieve a percentage of questions scored correctly.  
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Interventionist behaviour. Interventionist target behaviours were scored 

against a treatment fidelity checklist throughout all experimental phases. The checklist 

consisted of eight steps which were considered necessary to implement the 

intervention correctly. Table 6.3 illustrates the treatment fidelity checklist employed. 

Each step was scored with either a ‘+’ for a step performed correctly or a ‘-’ for a step 

performed incorrectly. Percentage of steps was calculated by dividing the number of 

steps correct by the total number of steps and multiplying by 100. 

Child behaviour. Data were collected for the following three target 

behaviours: (1) getting dressed, (2) making a snack, and (3) handwashing. These target 

behaviours were selected based on age appropriateness for the child participants and 

on the fact that all four children had deficits in these skills when analysing baseline 

video footage. Current skill level was assessed using the self-care checklist from the 

VB-MAPP (Sundberg, 2008) and the AFLS (Partington & Mueller, 2012). The 

behavioural tools were scored if the child could engage in any of the skills 

independently. The number of steps performed independently, and the number of steps 

performed correctly with a prompt were recorded for each behaviour identified on a 

task analysis which was individualised for each child. For example, when making a 

snack Mohammed and Sasmita were taught how to make a sandwich, Daniel was 

taught how to spread Nutella onto a cracker and Catherina was taught to mix bread 

crumbs and Nutella together in order to shape her tolerance of mixing different foods 

together (see Appendix Q for task analyses). Due to the ethical concerns of a child 

undressing on camera, the children were only taught how to put on a t-shirt, socks and 

shoes. Children were not required to put on a jacket or jumper due to the hot 

temperatures in the countries they resided in. When removing their t-shirt, children 

kept a vest on under their clothes to protect their privacy. Once interventionists were 
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fluent in the teaching procedures, they were advised to apply the skills they learnt to 

teach putting on underwear and trousers off camera.  

Table 6.3 

Treatment fidelity checklist used to score interventionist behaviours 

Did the interventionist present the SD? 
Did the interventionist use correct chaining procedure? 
Did the interventionist follow the correct prompting hierarchy? 
Did the interventionist provide the correct prompt level? 
Did the interventionist teach each step of the task analysis in the correct order? 
Did the interventionist provide reinforcement for correct responses? 
Did the interventionist collect data for each step of the task analysis? 
Did the interventionist calculate percentage of independent steps and percentage of 
prompted steps? 
 

 

Cost Analysis. We compared a number of variables to analyse the difference 

of providing behaviour analytic treatment in-situ and via telehealth to assess the cost 

effectiveness of telehalth-based interventions. A calcualtion of the hourly rate of the 

BCBA was made (Dounavi et al., 2019), the cost of equipment and a calculation of 

travel costs that would be assosciated with providing treatment in-situ. The hourly rate 

was multiplied by the total number of hours that treatment was provided and travel 

expenses were added. In order to compare a number of different contexts, we calcuated 

costs across six situations: (1) BCBA on site with all participants in the same 

school/clinic, charging hourly rate for travel time; (2) BCBA on site with all 

participants in the same school/clinic, charging milage allowance for travel time; (3) 

BCBA on site with all participants in different schools/clinic, charging hourly rate for 

travel time; (4) BCBA on site with all participants in different schools/clinic, charging 

milage allowance for travel time; (5) BCBA on site with all participants in the same 

school/clinic, charging air fare, train fare and accomodation costs, and (6) BCBA 

offsite, all sessions conducted via telehealth. 
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6.2.6 Procedure 

Pre-Test. Interventionists took a 45-question pre-test to determine their 

current knowledge on the principles of behaviour analysis. The test was designed 

using Canvas Instructure, an online teaching platform. Interventionists were sent a link 

via email that directed them to the test (see Figure 6.1). 

Baseline. Interventionists were instructed to teach their child the three target 

behaviours as they would normally do in the absence of the BCBA (see Figure 6.1). 

They were instructed to film the session and upload the footage to Dropbox or send 

the file through WeTransfer. The BCBA scored the number of steps performed 

correctly against the fidelity checklist and the number of steps the child performed 

independently on the task analysis. No feedback was provided to the interventionists. 

Deficits in age-appropriate functional living skills were assessed through the baseline 

videos using the behavioural tools described previously. Skills were scored as either 

present or not present in the child’s repertoire. Upon stable baseline responding, 

didactic training was implemented with the first participant, then the second and so 

on. 

Didactic training. Interventionists were sent a total of nine PDF training 

documents, receiving two documents per week. Each document was designed to 

provide training on the principles of ABA and included a document detailing the 

intervention procedures (see Table 6.4 for topics). Although the training topics 

selected may seem beyond the scope of what was needed for the procedures of the 

intervention, the training was intended to give interventionists a background of 

behaviour analysis as a science. The aim of the project was to disseminate behaviour 

analysis to those with limited access or knowledge of the science. By including other 

topics beyond what was needed, it was hoped that interventionists could generalise the 
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skills learnt to other environments once the project was complete. Documents included 

a written description of the skill being taught, video models of each skill, and included 

a quiz to assess mastery. Once interventionists read through the document, a suitable 

time was arranged to meet the BCBA using one of the videoconferencing platforms. 

The BCBA and interventionist worked through the training document together giving 

the interventionist a chance to ask questions, and the BCBA to model skills while 

giving the interventionists an opportunity to practice the skill through role play. The 

duration of didactic training sessions were approximately 1 hour each and were 

conducted on a one-to-one basis. Once the session ended, interventionists took the 

quiz corresponding with the topics taught during the didactic training session on which 

they were required to score a minimum of 80%. If the mastery criterion in each 

individual quiz was not met, an additional video conferencing session was held for 

further training before the interventionist received the next training document. After 

meeting mastery in the quiz, interventionists were instructed to teach their child the 

target behaviours, applying any of the new skills they had learnt during didactic 

training and were instructed to send the recorded footage to the BCBA for data 

collection (see Figure 6.1). The recorded video footage was conducted in the absence 

of the BCBA. Once two data points showed an increase in procedural fidelity from 

baseline, didactic training was implemented for the second participant and so on.  
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Table 6.4 
Didactic training topics. 

Training session 1 An introduction to ABA: provided a 
background of behaviour analysis and 
described defining target behaviours with 
definitions and examples. 

Training session 2 The ABC’s of behaviour analysis: 
provided definitions and examples of 
antecedents, behaviours and 
consequences. 

Training session 3 Reinforcement: provided definitions and 
examples of positive and negative 
reinforcement. Provided brief definitions 
and examples of positive and negative 
punishment. 

Training session 4 Extinction: provided definitions and 
examples of extinction. Provided details 
on extinction burst and spontaneous 
recovery 

Training session 5 Motivating operations and verbal 
behaviour: provided definitions and 
examples of motivating operations and 
provided details on the verbal operants. 

Training session 6 Task analysis and chaining: provided 
descriptions and examples of tasks 
analyses. Described forward, backward 
and total task chaining. 

Training session 7 Prompts and prompt fading: provided 
definitions and examples of prompting 
hierarchy and stimulus and response 
prompts. Descriptions and examples on 
fading prompts provided. 

Training session 8 Data collection: described the importance 
of taking data and how to collect data on 
behaviours. 

Training session 9 Generalisation: provided definitions and 
examples of how to target generalisation.  

 

Post-Test. Once didactic training was complete and interventionists reached 

80% or higher of mastery criterion in each session, they were instructed to take a post-

test, which included the same 45-question test as the pre-test. This was to evaluate if 

the didactic training improved interventionists’ knowledge of the principles of 

behaviour analysis. In this post-test, interventionists were required to achieve a 
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mastery criterion of 80% or more. If the mastery criterion was not met, additional 

video conferencing sessions were provided until mastery was reached. 

Live coaching. Interventionists met the BCBA with along with the child they 

were working with using one of their preferred videoconferencing platforms (Zoom 

or Skype™). Wireless bug-in-ear headphones were worn to prevent the child from 

becoming distracted from the BCBA’s voice. Live coaching sessions began with the 

BCBA providing feedback on previous video footage such as correcting prompting 

errors and reinforcing correct responding while the interventionist played with the 

child. The BCBA provided feedback such as “nice job providing reinforcement for the 

behaviour” and stated areas for improvement, for example, “next time use the next 

least-intrusive prompt”. Interventionists had the opportunity to ask questions before 

beginning to implement the teaching procedures to teach the children the three target 

behaviours. Live performance feedback was provided. Performance feedback 

included correcting any errors in prompting strategies, re-arranging stimuli in the 

environment, correcting the positioning of the interventionist and reinforcing correct 

responding. All live coaching sessions were screen recorded using QuickTime Player. 

Interventionists were instructed to recorded one further teaching session a week with 

the child in the absence of the BCBA to practice the skills learnt during the live 

coaching session (see Figure 6.1). This footage was sent to the BCBA for data 

collection using Dropbox™ or WeTransfer. The purpose of the additional sessions was 

for the interventionists to practice skills such as prompting procedures in the absence 

of the coach and allowing for further learning opportunities for the children.  

Follow-up. Three-month follow-up probes were collected for Rosie and 

Majidah (after school closed for summer holidays for three months). Two-month 

follow-up probes were collected for Jana. Unfortunately, no follow-up probes were 
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collected for Eliza, as she moved to a different classroom after the summer holidays 

and no longer worked with Sasmita. Follow-up probes were the same as baseline 

procedures in which interventionists were instructed to teach the target behaviours 

with no feedback provided.  
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Figure 6.1  

Flow chart illustrating study procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pre-Test 

Didactic training session 1 

Interventionist begins teaching 
session with child in the absence of 
BCBA after the conclusion of 
didactic training session.  Video 
footage sent to BCBA. 

Didactic training session 7 

Didactic training session 9 

Didactic training session 3 

Didactic training session 2 

Didactic training session 8 

Didactic training session 5 

Didactic training session 6 

Didactic training session 4 

Post-Test Live Coaching 

Interventionist begins teaching 
session with child in the absence of 
BCBA after the conclusion of live 
coaching session. Video footage sent 
to BCBA.  

Follow-up 

Baseline 
footage sent to 
BCBA 
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6.2.7 Interobserver agreement (IOA) 

The BCBA and a second independent researcher calculated IOA data on 33% 

of sessions across all experimental conditions on both interventionists’ and children’s 

behaviours (Table 6.5 and Table 6.6; i.e., percentage of steps performed correctly on 

the treatment fidelity checklist and percentage of steps performed independently on 

the task analyses for child dependent variables). The BCBA conducted the sessions so 

therefore was not blind to conditions, however, the second independent researcher was 

blind to each experimental condition. IOA was calculated by using a trial-by-trial 

procedure, (i.e., number of trials in agreement divided by the number of trials in 

disagreement multiplied by 100; Cooper et al., 2014). IOA results across 

interventionists’ treatment fidelity (see Table 6.5 and Table 6.7 for IOA results across 

behaviours) were 99% for baseline conditions (range from 88% to 100%), 97% for the 

didactic training phase (range from 88% to 100%), 98% for live coaching and 100% 

for follow-up. IOA results on child behaviours were 98% during baseline conditions 

(range from 93% to 100%), 96% during the didactic training phase (range from 86% 

to 100%), 98% during the live coaching phase (range from 86% to 100%) and 99% 

for follow-up probes (range from 93% to 100%).  

Treatment Integrity. The second independent researcher collected treatment 

integrity data on the BCBAs coaching procedures during 33% of the live coaching 

sessions (Table 6.7). Treatment integrity data were calculated by the percentage of 

steps performed correctly and was scored as 100%.  

 



 

 
 
 

 
 
  196 

 

6.2.8 Social Validity  

Interventionists completed a social validity questionnaire (Appendix R) 

containing 11 positively phrased questions, for example, “I found the technology 

useful and did not encounter any problems”, “I feel confident using the principles of 

ABA”, and “I would recommend the use of telehealth for support with behavioural 

interventions”. Each of the statements were evaluated on a Likert scale with ratings 

between one and five, with one representing strongly disagree and five representing 

strongly agree. 
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Table 6.5  

IOA across interventionist behaviours 

Participant Experimental Phase IOA Average Range 
Rosie    
 Baseline 97% 88%-100% 
 Didactic Training 80% 88%-100% 
 Live Coaching 97% 88%-100% 
 Follow-up 100% 100% 
Eliza    
 Baseline 100% 100% 
 Didactic Training 97% 88%-100% 
 Live Coaching 100% 100% 
 Follow-up N/A N/A 
Majidah    
 Baseline 100% 100% 
 Didactic Training 100% 100% 
 Live Coaching 100% 100% 
 Follow-up 100% 100% 
Jana    
 Baseline 100% 100% 
 Didactic Training 100% 100% 
 Live Coaching 98% 88%-100% 
 Follow-up 100% 100% 
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Table 6.6  

IOA across child behaviours 

Participant Experimental Phase IOA Average Range 
Mohammed    
 Baseline 100% 100% 
 Didactic Training 97% 92%-100% 
 Live Coaching 100% 100% 
 Follow-up 100% 100% 
Sasmita    
 Baseline 99% 96%-100% 
 Didactic Training 94% 86%-100% 
 Live Coaching 98% 93%-100% 
 Follow-up N/A N/A 
Daniel    
 Baseline 96% 93%-100% 
 Didactic Training 96% 88%-100% 
 Live Coaching 100% 100% 
 Follow-up 100% 100% 
Catherina    
 Baseline 97% 90%-100% 
 Didactic Training 96% 88%-100% 
 Live Coaching 96% 86%-100% 
 Follow-up 97% 88%-100% 

 

Table 6.7 

BCBA treatment integrity checklist  
 
BCBA provides a positive statement 
regarding performance in previous video 
footage 

 

BCBA states areas for improvement in 
previous video footage 

 

BCBA provides another positive 
statement regarding performance in 
previous video footage 

 

BCBA provides SD for interventionist to 
begin teaching 

 

BCBA provides immediate feedback for 
errors  

 

BCBA provides immediate feedback for 
errors 

 

BCBA asks interventionist if they have 
any questions 

 

BCBA ends session with a positive 
statement 
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6.3 Results 

Overall, results showed increases in all dependent variables across all participants 

from baseline to live coaching. Didactic training alone increased interventionist 

treatment fidelity but mastery criteria were not met until the live coaching phases. This 

section begins by providing results of interventionist dependent variables such as pre- 

and post-test scores and quiz scores within the didactic training component of the 

study. Furthermore, results of interventionist treatment fidelity will be displayed with 

child outcomes for each of the three target behaviours. Cost analysis results, social 

validity and total time spent on telehealth sessions are illustrated. 

Pre- and Post-test. Figure 6.2 shows the results from the pre- and post-tests. 

The pre-test illustrated that interventionists had a small amount of knowledge on the 

principles of behaviour analysis. Rosie scored 53%, Eliza scored 48%, Majidah scored 

64% and Jana scored 64% (Mean; M = 57%, range = 48%-64%). Post-test scores 

reveal the didactic training increased all interventionists’ knowledge in the principles 

of behaviour analysis (M = 94%, range = 92%-96%).
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Figure 6.2 

Interventionist pre- and post-test scores

 

 

Weekly Quiz Scores. Table 6.8 presents the results from weekly quiz scores 

for each interventionist. Results were consistent across sessions with a range between 

87-100%. Rosie required a further video conferencing session after completing quiz 2 

as she did not reach the mastery criterion for this quiz. Upon completion of the 

additional video conferencing session, she scored 100% in the quiz.  
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Table 6.8 

Weekly quiz scores across interventionists 

Quiz 
Number 

Rosie Eliza Majida Jana Average score 

1 80% 90% 80% 100% M = 87%, range = 80%-
100% 
 

2 *Attempt 1: 
70%  
Attempt 2: 
100% 
 

100% 100% 100% M = 100%, range = 100% 

3 90% 
 

90% 100% 90% M = 90%-100%, range 10%. 

4 100% 
 

100% 100% 100% M = 100%, range = 100% 

5 100% 
 

100% 100% 100% M = 100%, range = 100% 

6 100% 
 

80% 100% 80% M = 100%, range = 100% 

7 90% 100% 100% 100% M = 97%, range = 90%-
100% 
 

8 90% 90% 90% 90% M = 92%, range = 80%-
100% 
 

9 90% 100% 100% 80% M = 92%, range = 80%-
100% 

 

6.3.1 Interventionist treatment fidelity: dressing  

Baseline. Figure 6.3 shows the results of the interventionists’ treatment fidelity 

for teaching the skill of getting dressed. During baseline, all interventionists showed 

little to none of the skills required to implement the intervention with high treatment 

fidelity (M= 4%, range = 0%-12%). 
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 Didactic training. During didactic training (Figure 6.3), interventionists 

showed an increasing trend in the number of steps performed correctly when teaching 

the children how to get dressed (M = 40%, range = 12%-88%). Data was stable for 

Eliza upon the completion of the first didactic training until and an increase in the 

number of steps performed correctly from the treatment fidelity checklist was not seen 

until didactic training session five where data became stable again.  

Live Coaching. Percentage of steps performed correctly during live coaching 

increased for all interventionists during live coaching (M = 86%, range = 62%-100%; 

Figure 6.3). Rosie demonstrated an increasing trend before her score decreased to 88% 

on the last live coaching session. Eliza’s data illustrated an increasing trend throughout 

the live coaching phase. After live coaching session two, Majidah’s percentage of 

steps performed correctly on the treatment fidelity checklist remained stable at 100%. 

Jana showed a little variability during the first three live coaching sessions before 

demonstrating a stable percentage of 100% for the last three sessions. 

Follow-up. Probes remained above mastery level at three-month follow-up for 

both Rosie, who scored 88%, Majidah, who scored 100% and Jana, also scoring 100% 

(M = 96%, range = 88%-100%; Figure 6.3).
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Figure 6.3 

Interventionists’ treatment fidelity: dressing 

 
Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual interventionists and also shows the weighted average. Effect sizes less 

than 0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). 

Table 6.9  

Tau-U statistics: interventionists teaching the skill of dressing 

Rosie Eliza Majidah Jana 
Baseline – Didactic: 
(Tau-U = 0.8889, CI 
90% - 0.230 <>1). 

Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.395<>1). 

Baseline – Didactic: 
(Tau-U = 0.8889, CI 
90% - 0.230<>1). 

Baseline – Didactic: 
(Tau-U = 0.9259, CI 
90% - 0.267<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.8667, CI 
90% - 0.318<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9000, CI 
90% - 0.338<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9556, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.8889, CI 
90% - 0.372<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264 <>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.328<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.292<>1). 

    
Weighted Average: (baseline – live coaching): (Tau-U = 1, CI 95% - 0.5751 <>1). 

 

6.3.2 Child participants: dressing 

Baseline. Figure 6.4 illustrates the results of child target behaviour when 

teaching the skill of dressing. The figure shows both prompted and independent 

responses. Only independent responses were recorded during baseline, no prompts or 

reinforcers were used during this condition. The first baseline data points showed all 

child participants scoring 0% of independent responses, with the exemption of Sasmita 

who scored 40% (M = 10%, range = 0%-40%). Baseline scores remained stable for all 

four child participants for the remainder of the baseline condition.
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Didactic training. Figure 6.4 illustrated that all children increased the number 

of steps performed independently for getting dressed when compared to baseline (M 

= 38%, range = 0%-75%). An increasing trend in independence is noted for 

Mohammed after the conclusion of the first didactic training session. Sasmita 

demonstrated an increasing trend upon her interventionist completing didactic training 

session three. Daniel did not increase independence scores until the completion of 

didactic training session five. Although Catherina engaged in a higher number of 

independent steps when compared to baseline, her results were variable.  

Across child participants, prompted responses were varied. Mohammed’s 

successful number of steps performed with a prompt were stable throughout the 

didactic training phase before decreasing slightly after session four and increasing at 

session seven. After Sasmita’s interventionist completed session two of didactic 

training, Sasmita’s prompted responses decreased. Daniel’s prompted responses 

remained at zero until session three illustrating a slight increasing trend. Catherina’s 

prompted responses showed variable data across the didactic training phase.  

 Live Coaching. A change in independent responding from child participants 

was visible across all children (M = 68%, range = 45%-92%) with the exception of 

Mohammed whose independence remained stable throughout live coaching. Daniel 

also exhibited stable trends across the live coaching phase, whoever, his data increased 

from the previous didactic training phase. Sasmita’s independent responding increased 

throughout the live coaching phase, while Catherina’s independence decreased before 

increasing after live coaching session four and decreasing again after the final session.  

Follow-up. At three-month follow-up probes (Figure 6.4), Mohammed was 

able to get dressed with 50% of steps performed independently, Daniel with 57% of 
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steps, and Catherina with 90%, her highest independence score throughout (M = 67%, 

range = 50%-90%). Mohammed performed the skill with 44% of steps performed 

correctly with a prompt, Daniel with 43%, and Catherina with 10% (M = 32%, range 

= 10%-44%%). At the second follow-up probe, Mohammed’s independence increased 

by 10%, scoring 60%. Daniel’s data remained stable as he continued to score 57% of 

steps performed independently (M = 59%, range = 57%-60%). Mohammed’s 

prompted responses decrease to 24%, Daniel’s prompted responses remained stable at 

43% (M = 45%, range = 24%-43%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 

 
 
  207 

 

 

Figure 6.4 

Child outcomes: dressing  

 
 

Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up. 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual children and also shows the weighted average. Effect sizes less than 

0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). Tau-U statistics for child outcomes for dressing 

demonstrated a large weighted average effect size.  

Table 6.10 

Tau-U statistics: child outcomes for dressing 

Mohammed Sasmita Daniel Catherina 
Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341 <>1). 

Baseline – Didactic: 
(Tau-U = 0.8750, CI 
90% - 0.203<>1). 

Baseline – Didactic: 
(Tau-U = 0.5556, CI 
90% - -0.103<>1). 

Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.6111, CI 
90% - 0.019<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9500, CI 
90% - 0.388<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9556, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.483<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.225<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.292<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
N/A  

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% -  
-0.226<>1). 

 
Weighted Average: (baseline – live coaching): (Tau-U = 1, CI 95% - 0.5597 <>1). 
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6.3.3 Interventionist treatment fidelity: hand washing 

Baseline. Figure 6.5 shows the results of interventionists’ treatment fidelity 

for teaching the skill of washing hands. Results are similar to those found from the 

skill of teaching dressing in that interventionists scored little to none of the steps 

correctly on the treatment fidelity checklist (M = 3%, range = 0%-12).   

Didactic training. Results from didactic training are again similar to those 

from teaching the skill of dressing with increases for all interventionists when 

compared to baseline responding (M = 36%, range = 0%-87%). Increasing trends were 

noted for Jana and Rosie. While Eliza and Majidah’s data remained stable before 

increasing after the conclusion of session six for Eliza and session seven for Majidah 

(Figure 6.5). 

 Live Coaching. All interventionists increased the number of steps they 

performed correctly on the treatment fidelity checklist during live coaching when 

compared to didactic training (Figure 6.4; M = 91%, range = 62%-100%). Eliza 

scored 100% after the first live coaching session and her data remained stable. Rosie 

demonstrated an increasing trend while Majidah and Jana’s data were varied. 

Follow-up. Rosie and Majidah continued to score above the mastery criterion 

at three-month follow-up probes (Figure 6.5). Jana also scored above the mastery 

criterion, scoring 100% (M = 100%, range = 88%-100%). 
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Figure 6.5 

Interventionists’ treatment fidelity: hand washing 

 
Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up. 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual interventionists and also shows the weighted average. Effect sizes less 

than 0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). Tau-U statistics for interventionists teaching the 

skill of washing hands demonstrated a large weighted average effect size.  

 

Table 6.11  

Tau-U statistics: interventionists teaching the skill of hand washing 

Rosie Eliza Majidah Jana 
Baseline – Didactic: 
(Tau-U = 0.8889, CI 
90% - 0.230 <>1). 

Baseline – Didactic: 
(Tau-U = 0.9556, CI 
90% - 0.304<>1). 

Baseline – Didactic: 
(Tau-U = 0.5926, CI 
90% - -0.066<>1). 

Baseline – Didactic: 
(Tau-U = 0.8125, CI 
90% - 0.207<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9556, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.452<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9333, CI 
90% - 0.385<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9792, CI 
90% - 0.448<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264 <>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.357<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
N/A  

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% -  
-0.163<>1). 

 
Weighted Average (baseline – live coaching): (Tau-U = 1, CI 95% - 0.5749 <>1). 

 

6.3.4 Child participants: hand washing 

Baseline. Figure 6.6 shows results of teaching the children how to wash their 

hands. As with teaching the skill of independent dressing, the figure showed both 

prompted responses and independent responses. Again, only independent responses 

were calculated during baseline. Independent responses for all children were minimal 

to zero. 
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Didactic training. An increase in independent steps for all children was shown 

when compared to previous baseline responding (Figure 6.6; M = 30%, range = 7%-

62%). Mohammed and Catherina’s independent responding was variable across the 

didactic training phase while Sasmita’s responding was variable, she demonstrated an 

increasing tend after the conclusion of session five. Daniel demonstrated an increasing 

trend in independent responding throughout the didactic training phase. Prompted 

responses were variable across participants with the exception of Daniel whose 

prompted responses illustrated a decreasing trend through the phase.  

 Live Coaching. Independent responding for all children was variable across 

the live coaching phase (Figure 6.6; M = 63%, range = 12%-82%). Prompted response 

were also variable for all child participants during live coaching.  

Follow-up. The first three-month follow-up probes showed Mohammed scoring 

31% independence. Daniel’s first follow-up probe showed he could still wash his 

hands with 56% independence. Catherina scored 50% independence at follow-up (M 

= 46%, range = 31%-56%). Mohammed scored 50% of steps performed correctly with 

a prompt and Daniel scored 44%. Catherina scored 36% of prompted responses (M = 

43%, range = 36%-50%). Mohammed’s second follow-up probe increased to 43% and 

Daniel’s remained stable at 56% (M = 50%, range = 43%-56%). Both Daniel’s and 

Mohammed’s prompted responses remained stable at 44% and 50% (M = 47%, range 

= 44%-50%). 
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Figure 6.6  

Child outcomes: hand washing  

 
Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up. 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual children and also shows the weighted average. Effect sizes less than 

0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). Tau-U statistics for child outcomes for washing 

hands demonstrated a large weighted average effect size.  

Table 6.12 

Tau-U statistics: child outcomes for hand washing 

Mohammed Sasmita Daniel Catherina 
Baseline – Didactic: 
(Tau-U = 0.7037, CI 
90% - 0.045 <>1). 

Baseline – Didactic: 
(Tau-U = 0.7778, CI 
90% - 0.119<>1). 

Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341<>1). 

Baseline – Didactic: 
(Tau-U = 0.9259, CI 
90% - 0.267<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.4444, CI 
90% - -0.148<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.7333, CI 
90% - 0.185<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.2222, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9630, CI 
90% - 0.446<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 0.8333, CI 
90% - 0.58 <>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.292<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
N/A  

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% -  
-0.226<>1). 

 
Weighted Average: (baseline – live coaching): (Tau-U = 0.9604, CI 95% - 0.5201 <>1). 
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6.3.5 Interventionist treatment fidelity: making a snack  

Baseline. Figure 6.7 shows the results of the interventionist’s treatment fidelity 

for teaching the skill acquisition of making a snack. All interventionists scored 0% on 

the first baseline probe. Scores remained stable through baseline measures at 0% for 

all interventionists.  

Didactic training.  All interventionists demonstrated an increase on the number 

of steps scored correctly on the treatment fidelity checklist during didactic training for 

teaching the skill of making a snack (Figure 6.7; M = 41%, range = 0%-100%). The 

data illustrated increasing trends across all interventionists with Jana meeting mastery 

criterion of 80% after the last session of didactic training.  

Live Coaching. All interventionists increased the number of steps performed 

correctly on the treatment fidelity checklist when compared to didactic training 

(Figure 6.7; M = 94%, range = 75%-100%). Rosie’s data showed an increasing trend 

while Eliza and Majidah’s responding was stable after the conclusion of the second 

live coaching session. Jana’s responding also became stable across the live coaching 

phase.  

Follow-up. Rosie’s first three-month follow-up probe remained unchangeable 

at 100% as did Jana’s and Majidah’s (Figure 6.7; M = 100%, range = 100%). This 

continued during the second follow-up probe for Majidah. In contrast, Rosie whose 

score decreased to 88%, yet still remained above the mastery criterion of 80% (M = 

94%, range = 88%-100%). 
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Figure 6.7 

Interventionist treatment fidelity: making a snack 

 
Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up. 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual children and also shows the weighted average. Effect sizes less than 

0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). Tau-U statistics for interventionists teaching the 

skill of making a snack demonstrated a large weighted average effect size.  

Table 6.13 

Tau-U statistics: interventionists teaching the skill of making a snack 

Rosie Eliza Majidah Jana 
Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341 <>1). 

Baseline – Didactic: 
(Tau-U = 0.8750, CI 
90% - 0.203<>1). 

Baseline – Didactic: 
(Tau-U = 0.7778, CI 
90% - 0.119<>1). 

Baseline – Didactic: 
(Tau-U = 0.7778, CI 
90% - 0.261<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 9778, CI 
90% - 0.429<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9250, CI 
90% - 0.363<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9556, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9630, CI 
90% - 0.3446<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264 <>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.429<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
N/A  

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% -  
-0.097<>1). 

 
Weighted Average: (baseline – live coaching): (Tau-U = 1, CI 95% - 0.5841 <>1). 
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6.3.6 Child participants: making a snack 

Baseline. Figure 6.8 shows results of teaching the children how to make a 

snack. As with teaching the skill of independent dressing, and washing hands, the 

figure shows both prompted responses and independent responses. Only independent 

responses were calculated during baseline. All four child participants scored 0% 

independence with the skill during all baseline probes.  

Didactic training. All children exhibited an increase in independent 

responding when compared to baseline (Figure; 6.8; M = 33%, range = 0%-58%). 

Independent responding was variable for Sasmita and Mohammed. Both Daniel and 

Catherina demonstrated an increasing trend after the conclusion of didactic session 

five. The number of steps performed correctly with a prompt were variable for all 

participants with the exception of Catherina who demonstrated a decreasing trend in 

prompted responding after the conclusion of didactic training session three.  

 Live coaching.  All child participants demonstrated at least one increase in the 

number of steps performed independently during live coaching when compared to 

didactic training (Figure 6.8; M = 62%, range = 14%-92%). Sasmita was the only child 

that met the mastery criterion during live coaching. Mohammed’s responses remained 

variable while Daniel and Catherina exhibited an increasing trend in independent 

responding. A decreasing trend in prompted responses was visable for Sasmita during 

live coaching. Daniel’s and Catherina’s prompted responses remained realtively stable 

with a slight decrease towards the end of the live coaching phase. 
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 Follow-up. Mohammed’s first follow-up probe showed an independence score 

of 42%. Daniel’s independence decreased at follow-up, scoring 57%. Catherina’s 

independence increased to 76% (Figure 6.8; M = 58%, range = 42%-76%). 

Mohammed’s prompted responses at the first follow-up probe scored 50% and 

Daniel’s scored 43%. Catherina performed the skill with 24% of steps performed 

correctly with a prompt (M = 39%, range = 24%-50%). A further decrease is noted 

after Mohammed’s second follow-up probe, scoring 28%. Daniel’s independence 

remains stable at 57% (M = 43%, range = 28%-57%). Although a decrease in 

Mohammed’s independence is visible, his prompted responses remained stable at 

50%. Similarly, Daniel’s prompted responses also remain stable at 43% (M = 47%, 

range = 43%-50%). 
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Figure 6.8  

Child outcomes: making a snack  

 

Note. BL – baseline, DT- didactic training, LC – live coaching, FU – follow-up. 
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The following table presents statistics calculated using the Tau-U effect size analysis 

for individual children and also shows the weighted average. Effect sizes less than 

0.66 are considered weak or small effects. Effect sizes between 0.66-0.92 are 

considered medium effects and effect sizes at or above 0.92 are interpreted as large 

effects (Parker & Vannest, 2009). Tau-U statistics for child outcomes for the skill of 

making a snack demonstrated a large weighted average effect size.  

Table 6.14 

Tau-U statistics: child outcomes for making a snack 

Mohammed Sasmita Daniel Catherina 
Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341 <>1). 

Baseline – Didactic: 
(Tau-U = 0.8750, CI 
90% - 0.203<>1). 

Baseline – Didactic: 
(Tau-U = 0.5556, CI 
90% - -0.103<>1). 

Baseline – Didactic: 
(Tau-U = 1, CI 90% - 
0.341<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.6111, CI 
90% - 0.019<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9500, CI 
90% - 0.388<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 0.9556, CI 
90% - 0.407<>1). 

Didactic – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.483<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.225<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.264<>1). 

Baseline – Live 
Coaching: 
(Tau-U = 1, CI 90% - 
0.292<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
N/A  

Baseline – Follow-up: 
(Tau-U = 1, CI 90% - 
0.050<>1). 

Baseline – Follow-up: 
(Tau-U = 1, CI 90% -  
-0.226<>1). 

 
Weighted Average: (baseline – live coaching): (Tau-U = 1, CI 95% - 0.5597 <>1). 
 

6.3.7 Cost Analysis 

Table 6.15 presents a cost analysis of the treatment package. The majority of 

interventionists who took part in this study had their own equipment and therefore the 

BCBA loaned equipment to just one participant. The cost of one set of headphones 

and one camera totalled to £84.98 with an additional £20 for postage (tracked and 

signed for), making the total cost for purchasing and sending the equipment £104.98. 

The average hourly rate for a behaviour analyst in Europe is between €0-75 (Dounavi 
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et al., 2019) and due to the limited amount of BCBAs available in some European 

countries, families, specialist schools and clinics who can afford it often pay for the 

travel of a BCBA. Travel expenses have been incorporated into Table 6.14. For the 

purpose of this study, we have calculated the cost of an extra two hours per working 

day to allow the BCBA to reach the destination and return had the study been 

conducted in-situ. 
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Table 6.15 

Cost analysis  

 BCBA Hourly 
Rate 
€50 per hour 
over 14 days 

Hourly rate for 
travel 
€50 per hour (2 
hours return 
trip for 14 
days) 
 

Mileage cost 
€0.57 per 
mile (average 
of 66 miles 
travel within 
1 hour over 
14 days) 

Accommodation Equipment 
cost 

Total Cost 

BCBA on site: All 
participants in the 
same school/clinic 

4 hours per day 
(1 hour per 
participant) 
€700 per 
participant 
over 14 days 
 

2 hours travel 
per day 
 
€350 per 
participant over 
14 days 

N/A N/A N/A €1050 per 
participant 
over 14 days 

BCBA on site: All 
participants in the 
same school/clinic 

4 hours per day 
for 14 days (1 
hour per 
participant) 
€700 per 
participant 
over 14 days 
 

N/A €263.34 per 
participant 
over 14 days 
 
 
 

N/A N/A €963.34 per 
participant 
over 14 days 

BCBA onsite: All 
participants in 
different 
schools/clinics 

1 hour per day 
(per 
participant) 
over 14 days 

5 hours travel: 1 
hour to each 
school/clinic and 
one hour back 
over 14 days 

N/A N/A N/A €1575 per 
participant 
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€700 per 
participant 

€875 per 
participant over 
14 days  
 

BCBA onsite: All 
participants in 
different 
schools/clinics 

1 hour per day 
for 14 days 
€700 per 
participant 
 

N/A €658.35 per 
participant 
over 14 days 

N/A N/A €1358.35 per 
participant 

BCBA onsite: All 
participants in the 
same school/clinic 
 

4 hours per day 
(1 hour per 
participant) for 
14 days 
€700 per 
participant 

N/A 
 
 
 

N/A Average plane return 
ticket price: €100 
Average train return 
train ticket price from 
airport to destination: 
€40 
Average accommodation 
price for 13 nights: 
€1300 
€465 per participant 
 
 

N/A €1060 per 
participant 

BCBA off site: All 
sessions conducted 
via telehealth 

4 hours per day 
(1 hour per 
participant) for 
14 days €700 
per participant 

N/A N/A N/A €119.37 
including 
postage per 
participant 

€819.37 per 
participant 



 

 
 
 

 
 
  225 

 

6.3.8 Social validity 

Table 6.16 illustrates the results from the social validity questionnaire. It 

should be noted that for one participant, a question was either missed or not answered 

(e.g., I found the technology useful and did not encounter connection difficulties). In 

general, interventionists found the training useful, felt confident implementing 

behaviour analytic principles, believed that telehealth was a good way to connect with 

a BCBA, found that the child they worked with made improvements and enjoyed 

taking part in the research. 
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Table 6.16 

Results from social validity questionnaire  

   Strongly 
Agree 

Agree Uncertain/ Not 
applicable 

Disagree Strongly 
disagree 

Total Weighted 
average 

I found the 
technology 
useful and did 
not encounter 
connection 
difficulties 

33.33% 
1 

33.33% 
1 

33.33% 
1 

0.00% 
0 

0.00% 
0 

  
3 

  
2.00 

The training 
was useful 

75.00% 
3 

25.00% 
1 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.25 

I felt 
confident 
using the 
principles of 
applied 
behaviour 
analysis 

50.00% 
2 

50.00% 
2 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.50 

In general, I 
found the 

75.00% 
3 

25.00% 
1 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.25 
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   Strongly 
Agree 

Agree Uncertain/ Not 
applicable 

Disagree Strongly 
disagree 

Total Weighted 
average 

training 
helpful 

The answers 
to my 
questions 
were clearly 
explained 

50.00% 
2 

50.00% 
2 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.50 

Telehealth is 
a good way to 
make contact 
with a BCBA 

50.00% 
2 

50.00% 
2 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.50 

I felt 
confident 
implementing 
the behaviour 
intervention 

50.00% 
2 

50.00% 
2 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.50 

I would 
recommend 
the use of 
telehealth for 
behaviour 
interventions 

50.00% 
2 

50.00% 
2 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.50 
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   Strongly 
Agree 

Agree Uncertain/ Not 
applicable 

Disagree Strongly 
disagree 

Total Weighted 
average 

The child I 
worked with 
made 
improvements 

75.00% 
3 

25.00% 
1 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.25 

I would use 
telehealth for 
training again 

75.00% 
3 

25.00% 
1 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.25 

I enjoyed the 
experience 

100.00% 
4 

0.00% 
0 

0.00% 
0 

0.00% 
0 

0.00% 
0 

  
4 

  
1.00 
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6.3.9 Telehealth Sessions 

Time spent on training and videoconferencing. A total of nine training 

documents were designed for the didactic training sessions. The designing of training 

documents took approximately two months. Once ready, a further two weeks was 

spent editing the training documents. A total of 56 video conferencing session took 

place which totalled to 56 hours of video conferencing. Of this, a total of 36 hours was 

spent on video conferencing during didactic training sessions; approximately one hour 

per session, per participant. After completion of didactic training, a further 20 hours 

was spent during live coaching sessions; approximately one hour per session, per 

participant. There was a total of 12 disconnections during video conferencing sessions. 

This was due to poor internet connections or software not being set up correctly. A 

total time of 115 minutes was spent trying to fix connection difficulties which 

interrupted videoconferencing sessions. Three sessions had to be rescheduled due to 

connection problems not being resolved.  

6.4 Discussion 

The purpose of this study was to identify whether telehealth can be an effective 

model for the delivery of behaviour analytic interventions for individuals with ASD. 

The research evaluated the efficacy of training interventionists in the principles of 

behaviour analysis to assist in the acquisition of functional living skills in children 

with ASD and it evaluated interventionist treatment fidelity. Whilst interventionist 

treatment fidelity was the primary aim of the research, an analysis of child outcomes 

and acceptability of a telehealth-based intervention was assessed as socially 

significant changes constitute the ultimate goal of any intervention. Furthermore, the 

study examined some relatively novel variables such as, the teaching of complex 
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behaviour chains to children with ASD via telehealth, examining a cost analysis of 

telehealth-based interventions versus in-situ training and assessing interventionist 

performance in the absence of the coach. Overall, the results revealed that 

interventionists’ treatment fidelity can in fact increase when a telehealth model is 

adopted for training. Although the results demonstrated that interventionists could 

increase their treatment fidelity through didactic training alone, live coaching sessions 

were necessary to reach mastery criterion overall.  

In order to assess the efficacy of the didactic training, the study investigated if 

interventionists could increase their knowledge on the principles of ABA from online 

didactic training by using pre- and post-tests. It was clear from the results of the pre-

test that the interventionists had limited knowledge of the principles. Majidah and Jana 

however did score 64% which would indicate that they had some basic knowledge 

surrounding the principles of ABA. However, it is important to note that the pre-test 

consisted of multiple-choice questions, with one out of a possible four answers being 

correct. Therefore, there was always a one in four chance of interventionists getting 

the answer correct even if they took a guess at the answer. Considering no 

interventionists had any previous prior training in the principles of ABA, the nature of 

the pre-test could partially explain Majidah and Jana’s scores of over 60%. Research 

has examined the use of multiple-choice tests and highlighted some of its limitations. 

McAllister and Guidece (2012) have stated that multiple choice tests can provide 

unprepared students with the opportunity to guess, and if guessed correctly, the student 

receives credit for a question they did not know. This suggests that using a multiple-

choice testing style could in fact be a confounding variable to the true score 

representing interventionists’ real knowledge. Although other testing formats have 

been suggested such as writing essays, or a modified-matching format (McAllister & 
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Guidice, 2012), the purpose of the pre- and post-test was not to assess interventionists’ 

academic ability but to examine whether the didactic training could increase 

knowledge in the principles of ABA and this aim was achieved at a satisfactory level. 

All interventionists reached mastery of 80% or higher on the post-test. This would 

suggest that the didactic training alone was able to increase interventionists’ 

knowledge on the principles of ABA. Research has evaluated the methodological use 

of pre- and post-tests in research highlighting many flaws (Alessandri et al., 2017; 

Dimitrov & Rumrill, 2003), such that pre- and post-test data can be misleading.  

When teaching the children how to wash their hands, baseline levels of 

interventionists’ target behaviours were low. Three interventionists scored 12% during 

a number of probes, scoring one step correct out of a possible eight steps on the 

treatment fidelity checklist. No changes from baseline were notable after the first 

session of didactic training. This was expected as the first didactic training focused on 

an introduction to ABA and the interventionists were not taught any specific 

procedures but rather learned background information on the history of ABA. 

Interestingly, despite no prior training in the principles of ABA, Eliza scored a further 

12% on the procedural integrity checklist after just one didactic training session when 

teaching Sasmita how to get dressed. Eliza scored correctly on two steps of the 

procedural fidelity checklist (i.e., ‘provides the discriminative stimulus once’ and 

‘provides reinforcement’) despite not having covered the topic of discriminative 

stimuli during the first didactic training session. This could be considered a 

coincidence considering these results were only present in the skill of getting dressed 

and not in the teaching of other skills. Had this been evident in the other two skills, 

then an investigation into any confounding variables would be warranted.  
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Further commonalities were noted across all four interventionists during 

baseline. Rather than attempting to get the children to engage in any of the three skills 

independently, interventionists completed the step for them. For example, when 

getting dressed, interventionists simply put the clothes on the children rather than 

providing hand-over-hand prompts or any other form of physical prompt for them to 

get dressed. Another noticeable element was the vast amount of verbal prompts the 

interventionists used. During each step of the task analysis, interventionists provided 

a verbal prompt, for example, “okay now turn on the water and wet your hands”, “now 

it’s time to put the soap on your hands” etc. This was observed across all three skills 

and across all four interventionists. Interventionists were scored incorrectly for step 

four on the treatment fidelity checklist (i.e., ‘provides correct level of prompt’) if a 

verbal prompt was used for two reasons. First, previous research has suggested that 

verbal prompts are considered the most difficult type of prompt to fade (Anson et al., 

2008) and are therefore not to be used widely, especially when teaching life skills. 

Second, verbal prompts were not effective in evoking target behaviours, therefore they 

were not functioning as prompts, although interventionists perceived them as such. 

This is typical in traditional educational settings, where teachers provide instructions 

to students on how to complete specific activities and although students struggle to 

follow these, the teachers perceive them as if they were prompts independently of 

whether they exert any control on the target behaviour. In this step of the checklist, 

the assessment focused on whether the interventionists provided an effective physical 

prompt as opposed to a verbal prompt. 

Secondly, a further aim of the research was to assess didactic training in 

isolation from live coaching sessions. An increase in the number of steps implemented 

correctly was apparent after didactic session two across the three skills and it was in 
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didactic training session two, that interventionists were taught procedures based on 

antecedents, behaviour and consequences. A Discriminative stimulus was taught in 

this session, hence an increase in steps performed correctly as interventionists were 

now providing a clear discriminative stimulus to the children. All interventionists had 

shown at least a slight increase in the dependent variable after the conclusion of 

didactic session three. This session involved teaching the principles surrounding 

positive and negative reinforcement. All interventionists were providing 

reinforcement contingent on children’s target behaviours after session three either in 

the form of verbal praise or by giving a preferred item to the child.  

Stable responding for the percentage of steps implemented correctly on the 

treatment fidelity checklist was achieved post session three as interventionists 

specified a clear discriminative stimulus and provided reinforcement contingent to 

correct responding. A further increase was noted after the completion of didactic 

training session six. It was within this session that interventionists were taught 

chaining procedures. Although prompt levels were still not being implemented 

correctly, the interventionists were now attempting to use a total task chaining 

procedure appropriately. Prompts were briefly discussed during this session as 

interventionists were shown examples of forward, backward and total task chaining. 

All interventionists reported to the BCBA that there were no verbal prompts being 

utilised and they had all noticed an increase in children’s independent responding. It 

was from this session that all interventionists removed their verbal prompts, despite 

not having an understanding of prompting procedures as yet. Sessions seven and eight 

were when changes were noted again, as it was after the conclusion of these sessions 

that interventionists began teaching the children the three skills using the correct 

prompting hierarchy.  
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Overall, results suggested that didactic training alone could increase 

interventionists’ dependent variables compared to their performance during baseline. 

Although didactic training increased interventionists’ treatment fidelity, didactic 

training alone was not sufficient to reach 100%. Although the mastery criterion of 

80% or higher was met for Jana when teaching Catherina how to get dressed (she 

obtained 88% in the last two didactic training probes), it wasn’t until she received 

feedback during live coaching that she was able to obtain a higher percentage (100%). 

This result is similar to those found by Wainer & Ingersoll, (2015), who also found 

two interventionists reached fidelity by only engaging in a self-directed training 

component. Jana’s didactic training results suggest didactic training alone may be 

enough to reach mastery criterion for some, but not all, interventionists and others may 

require the additional components of a telehealth package such as live coaching and 

immediate feedback (Machalicek et al., 2010; Machalicek et al., 2009b; Meadan et al., 

2016; Wainer & Ingersoll, 2015). A further factor that may have contributed to the 

positive increases in treatment fidelity during the didactic training condition, may be 

due to the one-to-one consultation following training. This element of the didactic 

training component allowed interventionists to ask questions and role play specific 

procedures with the BCBA (e.g., hand-over hand prompting). In order to facilitate a 

true understanding on the effect of didactic training, future researchers should conduct 

a component analysis of each individual element making up the didactic training. An 

analysis of the variables responsible for behaviour change (e.g., written description of 

procedures, video models, or one-to-one consultations with the BCBA) would provide 

further insight, saving time and resources. 

Increases in independence for all three skills across all four children were 

visible when comparing performance in baseline versus live coaching. Results are 
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comparable with interventionist data. That is, as interventionists’ scores improved on 

the treatment fidelity checklist, children’s independence increased. As such, when 

interventionists scored a lower percentage on the treatment fidelity checklist, child 

independence scores were affected (e.g., for making a snack, Rosie scored lower on 

the treatment fidelity checklist during session three of live coaching and session five 

of didactic training, which saw a decrease in Mohammed’s score). These findings 

extend previous literature linking high treatment fidelity with optimal child outcomes 

(Penn & Perry, 2007; Symes et al., 2006). Although Sasmita was the only child to 

reach mastery, decisions for moving forward were derived from the interventionists’ 

dependent variables. Judging from established trends in children’s data (see Figure 

6.4, Figure 6.6, and Figure 6.8), with more time and more focus on child dependent 

variables, child behaviour would most likely reach mastery for all four children after 

some time. Future research may consider a more in-depth focus on child outcomes to 

assess in what timeframe telehealth can enhance skill acquisition in children with 

autism and potentially compare this to in-situ training. Mohammed’s results, although 

improved, did not reach mastery. Often Mohammed engaged in challenging behaviour 

during sessions which required a prompting procedure being implemented resulting in 

his independence scores dropping. Further research is currently being conducted to 

teach interventionists how to manage challenging behaviour. Telehealth has shown to 

be effective in teaching interventionists how to manage challenging behaviours 

(Gibson et al., 2010; Machalicek et al., 2010; Tsami et al., 2019) and it might be a 

valuable addition to incorporate an element of behaviour management in future 

research, examining the effectiveness of telehealth. As such, this would ensure that 

variability in barriers faced by different students is addressed. Future research may 

also consider delivering a comprehensive behavioural package that focuses on 
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challenging behaviour and skill acquisition across numerous developmental domains 

rather than solely focusing on life skills. This way, telehealth can be evaluated to a 

further extent and further recommendations can be made for clinical practice. 

Furthermore, a factor that may have influenced Mohammed’s results may have 

been due to errors performed by his interventionist. Research has demonstrated that 

low treatment fidelity scores can have a significant impact on the progression of 

treatment (Kelley et al., 2002; Pipkin et al., 2010; Vollmer et al., 1999). Rosie’s 

average score of treatment fidelity, specifically when teaching the skill of dressing, 

reached 82% (Figure 2). This was due to her completing the steps in the chain for 

Mohammed, rather than using a specific prompt to guide Mohammed to complete the 

step himself (e.g., Rosie would pull Mohammed’s t-shirt over his head, rather than 

providing a prompt for him to complete the step). Despite live feedback, Rosie 

continued to complete the step herself instead of arranging an opportunity for 

Mohammed to complete it. As a result, this had an impact on Mohammed’s scores as 

he was not performing the step from the task analysis independently. Further training 

in specific prompting procedures may have correlated with improvement in 

Mohammed’s independence. It could be, that Rosie would have benefited from in-situ 

training to increase her acquisition of prompting procedures.  A recent study has 

indicated that telehealth was unable to address treatment fidelity errors with one 

participant (Schieltz et al., 2018). Therefore, research may consider opting for a 

mixture of telehealth and in-situ training, which has previously shown positive 

outcomes when geographic barriers are not present (Guðmundsdóttir et al., 2019). 

The third aim of the research was to assess the cost effectiveness of a 

telehealth-based intervention compared to providing treatment in-situ. The cost 

analysis has shown clear differences in costs between the two delivery methods. This 
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result extends previous research examining the cost-effectiveness of a telehealth 

platform (Lindgren et al., 2016). Providing treatment in-situ most often results in 

families and/or clinics paying for the BCBAs travel expenses. Often, within Europe, 

schools or families will pay for travel expenses of the BCBA. More often, this will 

include airfare, train fare and accommodation. Due to the limited number of BCBAs 

in Europe, a behaviour analyst is often required to travel to various countries to offer 

services, adding further expense for service recipients. The added benefit of providing 

treatment via telehealth has no other associated costs with the exception of purchasing 

equipment if needed. The cost analysis has shown purchasing of equipment to be 

inexpensive when compared to travel fees. Although such devices are now universal, 

future researchers may encounter settings that do not have access to such equipment 

(Lerman et al., 2020). As such, for this research we loaned equipment to 

Interventionists who did not have access to the specific equipment and future research 

and or practitioners may consider this approach. These results suggest savings 

between €149.97 and €755.63 per participant across 14 days, when a telehealth 

platform is employed. If these savings are extrapolated to a full school year with 38 

weeks of classes, savings would total between €2,849.43 and €14,356.97 per 

participant, representing an enormous budget that schools and families could employ 

to increase the intensity or reach of the intervention or for other health needs.   

The fourth and final aim of the study was to assess the social validity of 

providing behaviour analytic training and interventions via telehealth. The current 

results have shown that telehealth is a well-liked, acceptable platform with 

interventionists all agreeing that telehealth was a good way to connect with a BCBA. 

All interventionists said they would recommend telehealth to those who may have 

difficulties accessing services. These results are consistent with previous findings in 
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that telehealth is a socially valid platform to deliver behaviour analytic services 

(Bearss et al., 2017; Neely et al., 2016; Tsami et al., 2019).  

6.4.1 Limitations  

The results of the study demonstrated a functional relation between the 

intervention and increases in interventionist treatment fidelity. However, a number of 

limitations must be addressed. Firstly, the design of the study did not conform to the 

procedures of a multiple probe design, in that sequences of consecutive baseline 

sessions prior to the implementation of the independent variable on each baseline were 

not probed (Horner & Baer, 1978). Due to the nature of the interventionists in the 

study (majority of interventionists were teachers with demanding schedules and the 

study being conducted in the applied setting), conducting numerous baseline probes 

was not feasible. Fortunately, baseline probes for each participant were stable 

therefore, experimental control was still evident. However, future research should aim 

to adhere to the conformation of a multiple probe design wherever possible.   

Secondly, although increases were shown in all dependent variables across all 

participants, further live coaching sessions may have led to further improvements in 

children’s independent skills. Due to time constraints (school breaks), more often than 

not present in real life settings, intervention ceased for Mohammed, Sasmita and 

Daniel earlier. Had time have not been a constraint, and given the established trend in 

children’s learning (Figure 6.3, Figure 6.5, and Figure 6.7), it is very likely that with 

further sessions both Mohammed and Daniel would have further improvements. 

Further research should continue to evaluate treatment fidelity with a primary focus 

on child outcomes to ensure a significant positive change is obtained for both 

interventionists and child participants before intervention is discontinued.  
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Additionally, follow-up probes were not received from Eliza for Sasmita. 

Unfortunately, due to changes in classrooms and assigned teachers, Eliza no longer 

worked with Sasmita in school and therefore was unable to send follow-up footage. 

Although this has limited the assessment of maintenance, it is important to recognise 

that this research was conducted in an applied setting, in which time and resource 

constraints are often present. Practitioners utilising telehealth in an applied setting 

should make efforts to identify that these unforeseeable circumstances are likely to 

affect treatment and experimental control compared to experiments conducted in a 

contrived environment.  

Furthermore, this study has provided a Tau-U metric in order to report effect 

sizes. A number of limitations exits with the appropriateness of the Tau-U metric 

(Klingbeil et al., 2019). Firstly, as a non-overlap metric, the derived effect size may 

have overestimated the overall impact. For example, an increase from 20% of steps 

implemented correctly on the treatment fidelity checklist during baseline, to 30% of 

steps implemented correctly during live coaching would be considered statistically 

significant. However, these results would not demonstrate a satisfactory clinical 

outcome. With that being said, it is important for behaviour analytic research to report 

effect sizes that can be understood by the wider academic community and future 

research utilising single-subject research designs should consider the use of these 

metrics to supplement visual analysis despite its limitations (Klingbeil et al., 2019; 

Parker et al., 2011a; Parker et al., 2011b). 

Other barriers to the study became apparent such as connection issues which, 

on occasions, caused obstacles when providing treatment. Often sessions were 

disrupted due to interventionists mistakenly hitting the mute button or closing the 

application. Further research may consider delivering thorough training on the use of 
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the technology equipment in the form of a task analysis. This would ensure technical 

difficulties can be resolved quickly and sessions can run smoothly. Other technical 

difficulties with equipment often presented a challenge but were easily overcome. For 

example, often the child would walk out of view of the shot, or the camera would fall. 

Interventionists were able to fix this when the behaviour analyst provided a verbal 

prompt for them to move the camera without causing too much disruption to the 

session. Furthermore, quite often, children would become distracted, notice 

themselves on the camera or perceive the laptop as equivalent to a reinforcer. This 

could be said to have similar effects to observer reactivity when the behaviour analyst 

is present in the classroom and children engage in specific behaviours that have in the 

past attracted observers’ attention in a reinforcing manner. Procedures put in place to 

mitigate the impact of observer reactivity would also be applicable to the use of 

recording equipment and future research should consider placing equipment in the 

classroom for a few days prior to the start of the intervention. This would essentially 

reduce the impact of the equipment as it would become part of the natural teaching 

environment and children would habituate to its presence. 

Sessions were also often disrupted due to loss of internet connection; this was 

generally resolved by switching to a smart phone data connection. Further research 

should be wary of the strength and stability of internet connections in developing 

countries in order to improve accessibility and assess the efficacy of telehealth across 

a wider and culturally diverse population. Telehealth interventions can only be 

implemented with professionals who have a reliable internet connection which in fact 

poses barriers against those without these resources. At the moment, the vast majority 

of BCBAs are located in what are considered developed countries, however the few 

BCBAs residing in developing countries who could offer their services to remote and 
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rural populations might face limitations related to the availability of technology and 

internet. Knowing that this might be an important barrier would allow practitioners to 

make necessary arrangements. For example, recent recommendations have been made 

suggesting that during initial appointments practitioners can work with 

interventionists to determine if particular rooms have a stronger internet connection. 

If this is not feasible, practitioners should recommend interventionists upgrade their 

modem or internet services to condense the number of devices accessing the internet 

service (Lerman et al., 2020). A recommendation to future researchers is to ensure 

interventionists have an internet speed of at least 5-8 megabits per second (Mbps) for 

high-definition video-conferencing streaming and trainers should ensure they have a 

download speed of 50Mbps or above for downloading large video files quickly. Of 

course, a lower Mbps would be suitable however, caution should then be taken on the 

duration of large file downloads.  

Overall, the intervention, aims and means to achieve goals were deemed as 

socially valid. Telehealth proved that it can be an effective model to provide training 

to interventionists delivering behaviour analytic interventions to individuals with 

ASD. The study presented relatively novel contributions to the field such as the 

training of professionals residing outside of the US, sessions continuing in the absence 

of the BCBA and a thorough cost-analysis of telehealth when compared to traditional 

methods. The results suggested professionals were able to improve treatment fidelity 

from didactic training alone, however the addition of live coaching components 

accelerated interventionist skill acquisition. The study illustrated telehealth as feasible, 

well-liked and an accessible alternative to connect professionals working with 

individuals with ASD with a behaviour analyst. Clinicians with availability to offer 

services to additional clients may wish to consider the utilisation of telehealth, this 
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way, behaviour analysts can have a positive impact on individuals globally, rather than 

just locally or nationally. 
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Chapter 7: 

Effectiveness of Functional Analysis and Functional Communication Training 

Conducted through Telehealth 

Upon completion of the main applied project (Chapter 6), all interventionists 

requested further training via telehealth. Based on conversations with all 

interventionists, it was evident that a training and intervention package to assess and 

decrease challenging behaviour was necessary. This current study, aimed to assess the 

effectiveness of conducting FA and FCT via telehealth, the study was designed to offer 

this support. The study aimed to add to the social validity of such procedures being 

utilised via telehealth and to extend the current literature surrounding FA and FCT via 

telehealth. Unfortunately, due to the outbreak of the Covid-19 pandemic, the study 

was cut short due to the sudden closure of the interventionists’ schools and clinics. 

Therefore, preliminary data are illustrated and discussed within this chapter. 
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7.1 Introduction 

Many children with ASD engage in problem behaviours such as self-injury, 

aggression and disruption (Dominick et al., 2007). Research suggests that individuals 

with ASD are four  times more likely to engage in problem behaviours when compared 

to their typically developing peers (McCarthy et al., 2010).  Problem behaviours in 

children with ASD, if left untreated, can lead to a poor quality of life resulting in 

isolation from social relationships and typical home environments and exclusion from 

educational settings, leaving behaviours open to worsen rather than improve (Baker et 

al., 2005; Horner et al., 2002; Matson & Rivet, 2008). FA is an experimental method 

used to determine which environmental factors maintain problem behaviour (Iwata et 

al., 1982/1994). Once a function is identified, practitioners can design function-based 

treatments to decrease problem behaviours. Treatment packages consisting of 

differential reinforcement of behaviours that match the function of problem behaviour 

such as FCT, have consistently shown positive outcomes at reducing or eliminating 

problem behaviours (Carr & Durand, 1985; Fisher et al., 1993; Tiger et al., 2008) with 

FA being considered the cornerstone of evidence-based behaviour assessment. Along 

with the reduction or elimination of problem behaviours, functional assessment  

“dignifies the treatment process by essentially asking the person why he or she is 

engaging in problem behaviour” (Hanley, 2012, p. 55). Therefore, conducting 

assessment procedures prior to FCT treatment respects service recipients’ individual 

needs and preferences.  

To date, the literature surronding telehealth has shown positive outcomes 

(Craig et al., 2020; Ferguson et al., 2019, Ferguson et al., 2020). However, further 

research needs to be conducted to determine whether telehealth can be classified as an 
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EBP (J. Ferguson et al., 2019). So far, studies examining telehealth have focused on 

naturalistic interventions (D’Agostino et al., 2020; Neely et al., 2019; Vismara et al., 

2016; Vismara et al., 2013), training teachers to conduct preference assessments 

(Machaliceket al., 2009b), and implementing FA and FCT (Barretto et al., 2006; 

Lindgren et al., 2016; Suess et al., 2016; Tsami et al., 2019; Wacker et al., 2013).  

 As previously described in Chapter 6, in terms of the availability of 

appropriately qualified professionals for individuals with ASD, and albeit an increase 

in the number of individuals qualified as a BCBA, most BCBAs are based in the US 

with the rest of the world being severly underserviced (BACB, 2020b; Keenan et al., 

2015; Tsami et al., 2019). This reality has made access to quality behaviour analytic 

services limited to a few privileged individuals and their families (Keenan et al., 2015). 

One method for overcoming this barrier may be to provide high-quality training in 

assessment and intervention procedures to manage challenging behaviours via 

telehealth. Research in this area has the potential to bring interventions to a much 

wider community of individuals diagnosed with ASD and their families and caregivers 

across the world.  

 Tsami et al. (2019) recently conducted a study to examine the effectiveness of 

parent training via telehealth among families around the world. Results suggested that 

training parents in assessment and treatment procedures such as FA and FCT was 

effective for reducing problem behaviours. The study showed that families who took 

part rated the treatment package as acceptable. Research to date has primarly been 

conducted within the US. Although Tsami et al. (2019) focused on training families 

across the globe, the BCBAs were based in the US. Thus, to the best this researchers 

knoweldge, no research has to date examined telehealth delivered by non-US BCBAs 

to  also residing outside of the US.  
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 Research on parent-mediated interventions has shown that parents can 

successfully implement a range of behaviour analytic methods aiming to increase 

appropriate skills and decrease problem behaviours (Tanner & Dounavi, 2020), 

including conducting FA of their child’s problem behaviours with the guidance of 

onsite parent assistants allowing behaviour analysts to effectively determine the 

variables that maintain problem behaviour (Wacker et al., 2013a). Although, the 

studies conducted by Wacker and colleagues succsessfully identifed the variables 

maintaining problem behaviours in 18 out of 20 cases (Wacker, et al., 2013a; Wacker, 

et al., 2013b), the goal of the present study is to assess if interventionists can run an 

effective FA without the additional onsite assistance. This will allow us to evaluate 

the potential of training interventionists to deliver FAs solely through telehealth. 

Furthermore, research in this area prodiminatly focuses on parent training (Machalicek 

et al., 2016; Tsami et al., 2019; Wacker et al.,  2013a) and only a few studies have 

trained professionals working with children with ASD in assessment procedures 

(Machalicek et al., 2010). However with research suggesting children spend anything 

from 180-200 days in school per academic year (Parinduri, 2014), further research 

needs to be conducted on training teachers and other professionals in effective 

assessment and intervention procedures, enabelling challening behaviours to be 

managed in all aspects of the child’s environment.  

 To add to this, current findings suggest that children with special educational 

needs and disability make up 47% of permanent school exclusions and 45% of part-

time exclusions (Deparment of Education, 2019), and children with ASD are three 

times more than likely to be expelled from school when compared to typical 

developing peers (National Autistic Society, 2019b). Therefore, training 

educationalists in behaviour analytic procedures will help to create a more inclusive 
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educational environment. Thus far, studies have shown positive outcomes in the 

training of educational professionals (Craig et al., 2020; D’Agostino et al., 2020; 

Machalicek et al., 2009b). 

 The current study, aimed to extend the current literature by training 

professionals working with children with ASD to conduct FA and implement FCT to 

a high fidelity to reduce target problem behaviours. The aims of the study were to 

assess if: (1) interventionists can run FAs after being trained solely via telehealth; (2) 

if conducting FA purely via telehealth is effective at determining the variables 

maintaining problem behaviour; (2) if interventionists can implement FCT with high 

fidelity after receiving training solely via telehealth, and (4) if problem behaviours can 

be reduced through FCT overseen by a BCBA solely via telehealth.  

7.2 Method 

7.2.1 Participants and Setting 

Three interventionist-child dyads took part, with two of the interventionists 

having been involved in a previous study (Majidah and Jana) and a third 

interventionist, Fadimah, being new to the telehealth lab but working in the same 

organisation as Majidah. Majidah was a teaching assistant working in the same 

organization in the UAE as Fadimah, who was also a teaching assistant; they each 

worked one-to-one with a child with ASD. The organisation taught the British 

Curriculum to school children. Majidah and Fadimah’s primary language was Arabic 

but both interventionists were fluent in the English language. Jana was a speech and 

language pathologist working for a clinic in Serbia; she also worked one-to-one with 

a child with ASD (see Tables 7.1 and 7.2 for interventionist and child demographics). 

Jana’s primary language was Serbian, but she was also fluent in the English language. 
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Jana spoke to the child she worked with (Catherina) in Serbian and sessions were 

translated into English. 

Interventionists were eligible for the study if: (1) they worked with a child with 

ASD; (2) were not related to the child other than through a professional relation, and 

(3) had no prior formal training in behaviour analysis with the exception of the training 

on the principles of ABA offered through the telehealth lab. Children were eligible for 

the study if they: (1) had a formal diagnosis of ASD as assessed by the ADOS-2 (Lord 

et al., 2012), the Vinland Adaptive Behaviour Scales (Sparrow et al., 1984) or the 

Mullen Scales of Early Learning (Shank, 2011); (2) were between the ages of 24 and 

96 months (two and eight years), and (3) displayed problem behaviours such as 

aggression, self-injury, or classroom disruption. The BCBA was an English speaking 

BCBA based in Belfast, Northern Ireland with 10 years of experience in the field of 

behaviour analysis working with individuals with ASD and was conducting the study 

as part of a PhD thesis. The study was supervised by the PhD supervisor, a doctoral 

level BCBA (BCBA-D) who was fluent in the English, Greek, Spanish and French 

language with 20 years of experience in ABA and ASD and 10 years of experience 

designing and delivering telehealth services across numerous countries.  

Sessions took place in the classroom or the clinic room where regular speech 

and language therapy sessions took place. Both rooms had a table and chairs and 

preferred items available. Preferred items were removed from the room during the FA 

conditions with the exception of the control condition. The BCBA conducted sessions 

in a secure locked office facing away from any windows to prevent passers-by from 

seeing the computer screen.
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Table 7.1 

Interventionists demographics 

 

Name Age Gender Country and 
Language 

Education Job Title Years working 
with  
children with 
ASD 

Fadimah 36 Female From the UAE, 
fluent in the 
English and 
assisting in the 
teaching of the 
National English 
Curriculum 

SEN* 
Diploma 

Teaching 
assistant 

2 years 

Majidah 26 Female From the UAE, 
fluent in the 
English and 
assisting in the 
teaching of the 
National English 
Curriculum 

SEN* 
Diploma 

Teaching 
assistant 

1 year 8 months 

Jana 33 Female From Serbia, 
fluent in the 
English 
language 

Master’s 
degree 

Speech and 
Language 
Pathologist  

7 years 

*SEN – Special Educational Needs 

 

Table 7.2 

Child demographics 

Name Age Gender Diagnosis 

Sasmita 5 Female ASD  
Daniel 4 Male ASD 
Catherina 4 Female ASD 

 

7.2.2 Equipment and Materials 

Sessions were conducted using a MacBook Pro with a built-in microphone and 

camera. Interventionists used either a laptop or a smartphone. Interventionists who did 

not avail of the necessary equipment were sent a Logitech C920 HD Pro webcam and 

bug-in-ear wireless headphones (JBL T110BT Bug-In-Ear Wireless Headphones). 
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Four didactic training PDF documents were designed using Canva (an online design 

software). Training topics included ‘Functional Behaviour Assessment’, ‘Preference 

Assessment’, ‘FA’, and ‘FCT’ (Appendix S-V). SurveyMonkey® was used for weekly 

quizzes to assess content mastery. A GoPro™ camera was used to record skills being 

modelled in the training documents. Videoconferencing software included Zoom and 

Skype and QuickTime Player was utilised for screen recording purposes. Dropbox and 

WeTransfer were employed for sending and receiving video files. All software utilised 

was available free of charge, with the exception of Dropbox (a free software for 

interventionists that required a monthly subscription from the BCBA to obtain a larger 

storage space) and used encryption. Contents were accessible only through a direct 

link. Once transferred to the research team, data were stored on a password-protected 

hard drive which was subsequently backed up onto the University’s secure network. 

7.2.3 Design 

A multi-element design was used to evaluate the results of Brief-FA. A 

multiple probe across  design was used to evaluate the effectiveness of FCT at 

reducing problem behaviour. The study was conducted in four phases: (1) FA; (2) 

baseline of FCT; (3) FCT, and (4) follow-up. Follow-up probes were planned, 

however, due to the outbreak of the Covid-19 pandemic, schools and clinics closed, 

and sessions came to an abrupt end, halting ongoing data collection. Therefore, the 

study was not complete. In order for interventionists to meet mastery criterion, they 

were required to score 80% or higher on the treatment integrity checklist over three 

consecutive days. Mastery of child behaviours was set at zero occurrences of problem 

behaviours over three consecutive days. 
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7.2.4 Interobserver agreement (IOA) 

A second research student was recruited to calculate IOA data on 100% of FAs 

and 33% of baseline and FCT sessions on interventionist and child behaviours. 

Sessions were randomly selected for scoring and the research student was blind to 

each condition. IOA on the occurrence of target problem behaviour during the FAs 

were collected using a mean-count-per-interval IOA formula (Cooper et al., 2020). 

IOA was collected across all FA conditions across all child participants and averaged 

98% (range = 96%-100%; Table 7.3). IOA on the occurrence of target problem 

behaviour and the number of independent FCT responses (mands) were calculated on 

33% of baseline and treatment sessions using a total count formula (Cooper et al., 

2020). Target problem behaviour IOA averaged 99% (range = 98%-100%) and total 

independent mands averaged 99% (range = 98%-100%). IOA was calculated on the 

number of steps scored correctly and incorrectly on the fidelity checklist by 

interventionists using a total count procedure (Cooper et al., 2020) across each 

interventionist. IOA scores averaged 97% (range = 88%-100%; Table 7.4).  

Treatment Integrity. The third author collected treatment integrity data on 

the BCBA’s coaching procedures during 33% of the live coaching sessions (Table 

7.5). Treatment integrity data were calculated by the percentage of steps performed 

correctly and was scored as 100%.  
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Table 7.3 

IOA scores (child dependent variables) 

Participant FA FCT responses  Target problem behaviours  
Sasmita Demand condition:  

Session 1:100% 
Session 2: 100% 
Session 3: 100% 
Attention condition:  
Session 1: 100% 
Session 2: 100% 
Session 3: 100% 
Play condition: 
Session 1: 100% 
Session 2: 100% 
Session 3: 100% 

  

Daniel Demand condition:  
Session 1:100% 
Session 2: 100% 
Session 3: 100% 
Attention condition: 
Session 1: 100% 
Session 2: 83% 
Session 3: 100% 
Play condition: 
Session 1: 100% 
Session 2: 100% 
Session 3: 100% 

Baseline: 
Session 1: 98% 
Live Coaching: 
Session 1: 100%  
Session 5: 100%  
 

Baseline: 
Session 1: 100% 
Live Coaching 
Session 1: 98% 
Session 5: 100%  

Catherina Demand condition:  
Session 1:100% 
Session 2: 100% 
Session 3: 100% 
Attention condition:  
Session 1: 100% 
Session 2: 83% 
Session 3: 85% 
Play condition: 
Session 1: 100% 
Session 2: 100% 
Session 3: 100% 

Baseline: 
Session 3: 100% 
Live Coaching:  
Session 1: 100% 
 

Baseline 
Session 3: 100% 
Live Coaching: 
Session 1: 100% 
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Table 7.4  

 IOA scores (interventionist dependent variables) 

Participant Treatment Fidelity: Baseline  Treatment Fidelity: Live Coaching 
Fadimah   
Majidah Session 1: 88% Session 1: 100% 
Jana Session 3: 100% Session 1: 100% 

 
 

 

Table 7.5 

BCBA treatment integrity checklist  
 
BCBA provides a positive statement 
regarding performance in previous video 
footage 

 

BCBA states areas for improvement in 
previous video footage 

 

BCBA provides another positive 
statement regarding performance in 
previous video footage 

 

BCBA provides SD for interventionist to 
begin teaching 

 

BCBA provides immediate feedback for 
errors  

 

BCBA asks interventionist if they have 
any questions 

 

BCBA ends session with a positive 
statement 

 

 

7.2.5 Dependent Variables 

Treatment fidelity was measured during baseline and live coaching sessions against a 

pre-designed treatment fidelity checklist (Table 7.6). Interventionists either scored 

correct or incorrect in each step and the percentage of steps performed correctly were 

calculated by dividing the total number of correct steps by the total number of steps. 

A Functional Assessment Screening Tool (FAST; Iwata & DeLeon, 1996) was 

conducted with the interventionists prior to the FA which led to the formulation of 

hypotheses for the variables maintaining problem behaviour. Target problem 
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behaviours included aggression, elopement and disruption. Aggression was defined as 

any instance of hitting, kicking, biting, or pinching. Elopement was defined as moving 

or attempting to move away from the teacher or leaving the session room. Disruption 

was defined as crying or screaming with or without tears. Daniel engaged in 

aggression, Catherina engaged in elopement and disruption which were part of the 

same response class. Sasmita’s target behaviour was defined as a tantrum in which 

both disruption and aggression formed the same response class. Independent mands 

were defined as any instance of requesting a reinforcer appropriately without the need 

for verbal or physical prompts. 

During the brief-FA, measures of both frequency and latency were scored for 

Sasmita’s and Daniel’s FA. Frequency data were collected live while latency data were 

recorded at a later stage from the screen recording footage. Due to a technical issue 

with the screen recording software during Catherina’s FA, latency footage was not 

conducted. However, both the BCBA and PhD supervisor conducted Catherina’s FA 

together, therefore IOA data on frequency of problem behaviour were calculated using 

the raw data. Frequency involved marking a tally each time the target problem 

behaviour occurred and latency data was scored by using a timer to calculate the time 

from the beginning of the condition to the onset of the target problem behaviour.  
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Table 7.6 

Treatment fidelity checklist 

Sets up environment appropriately (materials such as ‘my way’ card 
available, and tasks available) 
Creates appropriate motivating operation (putting child in a state of 
satiation for an aversive task) 
Provides immediate reinforcement for appropriate response 
Does not provide demands during child’s free time (and/or provides 
enriched attention during free time) 
Prompts FCT response when required 
Places challenging behaviour on extinction 
 

Total percentage of correct steps: 

7.2.6 Procedure 

FAST. The interventionist and BCBA met via videoconferencing to discuss 

the behaviour of concern. The BCBA completed a FAST assessment with each 

interventionist and formulated a hypothesis as to the environmental variables that were 

maintaining problem behaviour. The FAST assessment is an indirect behavioural 

measure which is used to gain an understanding of which variables may be controlling 

problem behaviours. It is often used as the first step of an FBA. Interviewees answer 

with yes, no or un-applicable to questions about the problem behaviour (e.g., Does the 

behaviour often occur when he/she has not received much attention? Does the problem 

behaviour occur when you take a preferred item away from him/her?). The number of 

questions answered yes are then calculated per function, giving four different scores 

(attention/preferred items, escape from tasks or activities, sensory stimulation or pain 

attenuation). The function with the highest score indicates the possible variables 

maintaining the behaviour. Results from the FAST can be used as the basis for 

conducting behavioural observations or an experimental functional analysis to confirm 

the function(s) of problem behaviours.   
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Baseline. The interventionists recorded three or four 10-minute videos 

showing the child engaging in problem behaviour and were instructed to respond to 

the behaviour as they normally would. Recordings began when interventionists 

suspected challenging behaviour would occur, (e.g., when they presented the child 

with a challenging work task that often evoked challenging behaviour). Data were 

recorded on the frequency of problem behaviours, while interventionists’ behaviour 

was scored on the treatment fidelity checklist. 

Didactic Training. Interventionists were sent a PDF document designed 

specifically for this study and were instructed to read through the material (Appendix 

R-U). Once complete, the interventionists met with the BCBA using their preferred 

method of videoconferencing software (i.e., Zoom or Skype) for a duration of 60 

minutes. The interventionist and BCBA worked through the document, with the 

BCBA modelling appropriate skills and answering any questions. Following the video 

conferencing session, the interventionists took a weekly quiz (included in Appendix 

R-U) to assess content mastery. Interventionists were required to score 80% in the 

weekly quiz. If the criterion was not met, interventionists had a further 

videoconferencing session with the BCBA until the mastery criterion was achieved 

before beginning the next training session. This process was repeated for all didactic 

training topics (functional behaviour assessment, preference assessment, FA and 

FCT). 

FA. Interventionists met with the BCBA (and on some occasions the PhD 

supervisor, a BCBA-D) via videoconferencing to conduct the FA. Interventionists 

conducted all procedures and the BCBA provided immediate performance feedback. 

During the escape condition, interventionists were instructed to provide difficult and 

non-preferred demands to the child. On the occurrence of problem behaviour, 
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interventionists responded with a statement such as “okay, we do not have to do it” 

and removed all work materials. After 30-seconds had passed without any problem 

behaviour, demands were presented again. During the attention condition, the teacher 

presented the child with a statement such as “I have some work to do” and did not 

provide the child with any attention. Contingent on problem behaviour, the 

interventionist provided a small verbal reprimand. After 30-seconds had passed 

without any problem behaviour, the teacher returned to their work and refrained from 

offering any more attention unless problem behaviour was exhibited.  

The alone condition was not implemented for Sasmita and Daniel as results 

from the FAST pointed towards a social function of problem behaviour. During the 

alone condition for Catherina, the teacher left the room but kept the camera on for the 

BCBA to observe if the problem behaviour occurred. The interventionist kept her 

wireless Bluetooth headphones on so that the research team could inform her should 

she need to return to the room for safety reasons. During the play condition, the 

children were given free access to preferred items and attention was provided on 

average every 30-seconds in the form of verbal praise such as “I love how nicely you 

are playing”. All FA conditions ran for a total duration of five minutes. However, 

when implementing five-minute FA conditions with Daniel, no problem behaviour 

occurred. Therefore, it was decided to implement a second FA with Daniel with 

conditions lasting for a total duration of 10-minutes.  

FCT Through Live Coaching. Interventionists met the BCBA once per week 

for a duration of one-hour. Sasmita and Catherina were taught the vocal verbal 

response “break” that led to escape from demands. Daniel was taught the verbal 

response “my way” using a ‘my way’ card which led to escaping from demands and 

gaining attention by placing the ‘my way’ card into his teacher’s hand. Sessions began 
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with the child playing with preferred items. Interventionists then prompted returning 

to work, (e.g., “It’s time to work”) followed by an echoic or hand-over-hand prompt 

to request for a break/my way. Once an appropriate mand was emitted, the 

interventionist provided reinforcement in the form of escape from demands, (i.e., 

“sure, you can have a break”) and attention (verbal praise) for one to two minutes. If 

problem behaviour occurred during the FCT condition, reinforcement was not 

provided and a hand-over–hand prompt was used to guide the child to complete the 

task. As the child learnt the contingency, prompts for mands were faded until the child 

manded for reinforcement independently.  

7.3 Results 

7.3.1 Child Outcomes 

FAST. Catherina scored a total of two points in the social (attention/preferred 

items) questions, three points in the escape (escape from tasks or activities), one point 

for automatic (sensory stimulation) and one point for automatic (pain attenuation). 

Results suggested a hypothesis of both an attention and escape function. Sasmita 

scored a total of four points in both the social (attention/preferred items) and escape 

(escape from tasks or activities) questions. She scored zero points for automatic 

(sensory stimulation) and one point for automatic (pain attenuation). Results suggested 

a hypothesis of both an attention and escape function. Daniel scored a total of three 

points in the social (attention/preferred items) questions, four points in the escape 

(escape from tasks or activities), two points for automatic (sensory stimulation) and 

two points for automatic (pain attenuation). Results suggested a hypothesis of both an 

attention and escape function with behaviour also occurring under automatically 

reinforced conditions.  
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FA. All three FAs demonstrated clear maintaining variables for problem 

behaviour (Figure 7.1). Sasmita’s results illustrated a function of escape showing an 

increasing trend of problem behaviour across three sessions with an average of six 

behaviours per session. Problem behaviour did not occur during the attention and play 

conditions. Daniel’s FA results also showed an increasing trend during the demand 

condition with an average of 10 occurrences of problem behaviour per session. 

Additionally, Daniel engaged in the problem behaviour during the attention condition, 

showing an average of five occurrences per session, although the overall level of 

responding was lower and more unstable during the attention condition compared to 

the demand condition. Daniel’s results suggested a multiple function of problem 

behaviour serving both to escape from tasks and gain attention. Catherina’s results 

showed a clear escape function with problem behaviour occurring an average of 11 

times per session. A few occurrences of problem behaviour were noted in other 

conditions, however, these were shown at a low frequency and then decreased to 0, 

suggesting that once discrimination between conditions was established, problem 

behaviour ceased under non-relevant environmental conditions. Figure 7.2 displays 

the results from the latency measures during Sasmita’s and Daniel’s FA. Results match 

the measures of frequency, in that, when measuring using latency, the variables 

maintaining behaviour are still clear. 
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Figure 7.1  

FA results (frequency)  
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Figure 7.2  

FA results (latency)  
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FCT Through Live Coaching. Figure 7.3 illustrates child results from FCT 

training. Sasmita’s baseline levels showed an increasing trend of problem behaviour 

(M = 29, range = 23-35), as did Daniel’s (M = 13, range = 9-18). Catherina’s baseline 

measures illustrate stable responding (M = 8, range = 6-10). A dramatic decrease in 

problem behaviour was shown during the first session of live coaching for all child 

participants. Sasmita’s behaviour decreased to three occurrences, Daniel’s behaviour 

decreased to four occurrences and Catherina’s behaviour decreased to zero (M = 2, 

range = 0-4). Sasmita engaged in five FCT responses while Daniel exhibited 13 FCT 

responses and Catherina engaged in 11 FCT responses (M = 10, range = 5-13). A slight 

increase in problem behaviour is noted for Daniel with five occurrences. This is similar 

to Sasmita, whose target problem behaviour also increased by one further occurrence. 

Catherina continued to engage in zero problem behaviours (M = 3, range = 0-5). The 

number of Sasmita’s FCT responses remained stable at five responses, whilst Daniel’s 

FCT responses decreased to nine. Catherina’s FCT responses also decreased to five 

(M = 6, range = 5-9). A dramatic increase is illustrated in Sasmita’s problem 

behaviours after session three, occurring at a frequency of 25. This was the result of 

Fadimah scoring 50% in the treatment fidelity checklist in this session, incorrectly 

restricting access to preferred items during the reinforcement period (Figure 7.4) A 

decrease of two occurrences is noted for Daniel. Catherina again does not engage in 

any problem behaviour post session three (M = 9, range = 0-25). Sasmita’s FCT 

responses, again remained stable at five responses whilst Daniel’s FCT responses 

increased to 11 and Catherina’s increased to 14 (M = 10, range = 5-14). By session 

four, Sasmita and Daniel’s problem behaviour occurred at a frequency of zero. 

Sasmita’s FCT responses increased to 10 independent mands and Daniel’s decreased 

to eight (M = 9). Both Daniel’s and Sasmita’s target problem behaviour remained at 
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zero occurrences for the remainder of sessions. Sasmita exhibited independent mands 

on an average of 11 times across the remaining six sessions (range = 8 to 16) and had 

zero occurrences of target problem behaviours. Sasmita independently manded for a 

break on an average of 10 times across all live coaching sessions (range = 5-16) and 

engaged in an average of three problem behaviours across all live coaching sessions 

(range = 5-25). Across all live coaching sessions, Daniel engaged in an average of 11 

FCT responses (range = 14-8) and exhibited an average of two problem behaviours 

(range = 0-5). Catherina independently manded for a break on an average of 10 times 

over all live coaching sessions (range = 5-14) and engaged in zero problem behaviours.  
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Figure 7.3 

FCT delivered through live coaching: child outcomes 
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7.3.2 Interventionist Outcomes 

Weekly Quiz (Didactic Training). For the first quiz, based on the material 

from training session one (functional behaviour assessment), Fadimah scored 90%, 

Majidah scored 90% and Jana scored 100% (M = 93%, range = 90% to 100%). Quiz 

two, based on training session two (preference assessments), Fadimah scored 90%. 

Majidah scored 100% and Jana scored 100% (M = 97%, range = 90% to 100%). 

Quiz three, based on training session three (FA) saw a decrease in scores across each 

participant, with Fadimah scoring 80%, Majidah scoring 80% and Jana scoring 90% 

(M = 83%, range = 80% to 100%). The final quiz, based on the final training session 

(FCT) showed Fadimah scoring 90%, Majidah scoring 80% and Jana scoring 90% 

(M = 87%, range = 80% to 100%). 

Interventionist Treatment Fidelity. Figure 7.4 displays the results of 

interventionist treatment fidelity during the FCT delivered through live coaching. 

During baseline, all interventionists completed 0% of the treatment fidelity checklist 

steps correctly. After the conclusion of didactic training and the completion of the first 

live coaching session, Fadimah scored 50% of steps performed correctly, while 

Majidah scored 80% and Jana scored 66% (M = 70%, range = 50%-80%). Post FCT 

live coaching session two, Fadimah continued to score 50% and Majidah continued to 

score 80%. Jana, on the other hand, completed 100% of steps implemented correctly 

(M = 77%, range = 50%-100%). Session three showed an increase in Majidah’s score, 

(100% of steps performed correctly) whilst Fadimah continued to score 50%. Jana’s 

score decreased to 66% of steps implemented correctly (M = 72%, range = 50%-

100%). Due to school and clinic closures triggered by Covid-19, sessions ended 

abruptly for Jana and further data were not collected. Session four illustrated an 

increase in Fadimah’s data (80% of steps implemented correctly). Majidah continued 
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to score 100% of steps implemented correctly (M = 90%, range = 80%-100%). Post 

session five, Majidah continued to implement the intervention with 100% of steps 

implemented correctly. Fadimah reached 100% after the completion of session five. 

Fadimah continued to score 100% for three consecutive days before her score 

decreased to 80% after the completion of the final two live coaching sessions.  
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Figure 7.4 

Interventionist treatment fidelity 
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7.4 Discussion 

The first aim of this research was to evaluate if telehealth could be an effective 

platform to conduct a functional behaviour assessment of problem behaviour. Training 

interventionists in the procedures to implement FAs was done by the BCBA who 

designed PDF documents using the free online platform Canvas. Videoconferencing 

sessions were utilised to work through the material with the interventionists, model 

skills, and answer questions. Each training session lasted for approximately one-hour. 

Interventionists were able to provide clear and concise information to the BCBA 

surrounding the variables maintaining problem behaviour when the FAST was 

conducted via video conferencing and a FA was successfully implemented via 

telehealth. There are no clear answers as to whether or not this training impacted on 

the interventionist treatment fidelity when implementing a functional analysis as no 

data were collected during this time due to it being a sensitive experimental analysis 

and the interventionists were guided by the BCBA at all times. However, treatment 

fidelity data collected during FCT via live coaching indicated that two of the three 

interventionists met mastery criterion. Although this study showed promising results, 

it is unclear which part of the training increased interventionist treatment fidelity. 

Future research should consider implementing a component analysis to break down 

the components of a telehealth-based intervention to evaluate which variables produce 

the most meaningful change.  

 The results of the study indicated that clear variables maintaining 

problem behaviour could be found when conducting a brief FA via telehealth. All FAs 

were screen recorded for data collection at a later stage where the BCBA also collected 

latency data on problem behaviours. The results from the latency-based FAs have 

illustrated similar results with the brief-FAs. These results suggest that a latency-based 
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FA can provide clinicians with a clear function of target problem behaviours without 

having to continuously evoke child problem behaviours, which is of particular 

importance if the problem behaviour is dangerous. Additionally, latency-based FAs 

terminate the condition once the first measure of behaviour is collected, therefore 

practitioners do not need to continuously evoke the problem behaviour, nor 

continuously reinforce it. These results extend previous literature examining the effect 

of a latency-based FA to determine the variable maintaining problem behaviours 

(Lydon et al., 2012; Thomason-Sassi et al., 2011) and are recommended when problem 

behaviour may be dangerous posing a risk to the individual and/or others. 

Interventionists conducted FAs with the support of the BCBA (BCBA-D 

present on some occasions) through video conferencing successfully. Results 

illustrated clear maintaining variables of target problem behaviours. These results 

extend the current literature suggesting that telehealth is an effective way to conduct 

FAs of problem behaviour (Barretto et al., 2006; Lindgren et al., 2016; Suess et al., 

2016; Tsami et al., 2019; Wacker et al., &, 2013a). Future research should consider 

evaluating training interventionists in new assessment methodologies via telehealth 

such as an interview-informed synthesised contingency analysis with the practical FA 

(Hanley et al., 2014) as opposed to traditional methodologies.  

Data showed a clear functional relation, in that FCT was successful at 

decreasing problem behaviours to zero and allowing two of the three interventionists 

to reach mastery in treatment fidelity. However, this study was impacted by the fact 

that sessions were cut short due to the outbreak of Covid-19; because of this, follow-

up data were not collected making maintenance of effects a key area to evaluate in 

future research. As the majority of published studies assessing telehealth have so far 

focused on parent training, it was promising to obtain equally positive results when 
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training professionals working with individuals with ASD. While it is important that 

professionals receive adequate training in behaviour analysis, had this research 

focused on parent training, sessions more than likely would have still gone ahead in 

the home environment amidst school and clinic closures. Therefore, treatment would 

not have come to an end for the children and parents could continue implementing 

effective interventions to decrease problem behaviour. This highlights the importance 

of training primary caregivers on their own or alongside professionals in order to 

maintain and generalise gains but also as a means to guarantee the continuation of 

intervention during holidays, sickness or other exceptional circumstances such as the 

current pandemic. In terms of research rigour, maintenance data are key in determining 

the long-term effects of interventions. In this study, as a result of school closures 

across the globe, we were unable to conduct follow-up probes to assess if the children 

were able to maintain the skill of manding for reinforcement and future research 

should carefully assess maintenance of appropriate mands taught through FCT 

delivered via telehealth as well as maintenance of reductions in challenging behaviour. 

Additionally, further FCT through live coaching sessions with Daniel and Catherina 

may have strengthened the experimental control, validating the functional relation 

between the intervention and the decrease in problem behaviours.  

Sasmita’s problem behaviour decreased to zero after session four and remained 

at zero throughout the rest of the intervention. Catherina’s problem behaviour 

decreased to zero from the beginning of live coaching sessions and remained this way 

until sessions abruptly ended. The data already collected suggest that further sessions 

would have further confirmed these gains. Daniel obtained similar results with his data 

on problem behaviour showing a decreasing trend and it is expected that they would 

have maintained or continued to decrease, had sessions continued for a longer period 
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of time. Despite limitations, particularly with the lack of follow-up data, it is important 

to recognise that problem behaviours had substantially decreased across all child 

participants from baseline to live coaching sessions, thus these results are still 

beneficial for clinicians aiming to transition their services from in-situ to online. 

A spike in problem behaviour was visible with Sasmita after session three of 

live coaching. Interventionists were instructed to give free access to preferred items 

when the child was on break. During this footage, it was observed that preferred items 

were being held back from Sasmita which appeared to be a direct antecedent to 

problem behaviour. It is important to note that a tangible condition was not 

implemented during Sasmita’s FA. Although a social positive maintaining variable 

was evident in the FAST, further discussion with Fadimah indicated that Sasmita 

rarely engaged in problem behaviours to access tangibles, but rather to receive 

attention from her teacher. This result however suggests the opposite and it may have 

been beneficial to conduct a tangible condition which could have shown different 

results. The bulk of the literature using FAs focuses on testing single variables in 

isolation within their analysis (see Beavers et al., 2013 for review) and as such, 

important interactions between variables (e.g., escape to access tangible 

reinforcement) may be missed. Future research should consider synthesising 

assessment procedures which have been shown to produce meaningful effects on 

behaviour change and obtain socially valid outcomes (Hanley, 2012; Hanley et al., 

2014; Santiago et al., 2016). As such, a synthesised and individualised FA condition 

may have produced different outcomes for Sasmita (e.g., showing she escapes an 

aversive task to access a preferred item). After discussing this with her interventionist, 

Fadimah, it was clear that a misunderstanding was the reason why preferred items had 

been held back. As this was clarified during the next live coaching session, Sasmita’s 
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behaviour decreased to zero and remained this way for the rest of the live coaching 

sessions. A possible reason for this misunderstanding could have been a language 

barrier. None of the interventionists’ first language was English. Future researchers 

need to be aware of language barriers and communication difficulties when working 

with interventionists and families from different cultures and may consider employing 

an interpreter to facilitate understanding (Tsami et al., 2019). However, as consecutive 

interpretation might make live coaching more time consuming and introduce 

confounding barriers when the interpreter is not a behaviour analyst, research and 

clinical teams should ideally seek to involve native speakers of the language employed 

by interventionists and families, whenever this is possible, a procedure that would also 

enhance culturally sensitive interventions.  

Interventionists successfully met the mastery criterion of 80% or above in the 

short number of sessions conducted. However, for Jana, although she met the 80% 

criterion initially (session one), her score decreased from 100% to 66% after the 

completion of the third live coaching session. This was because she was observed not 

immediately reinforcing Catherina’s mands but rather presenting tasks and saying, 

“first complete the task, then you can have your break”. Although fading 

reinforcement is an important element of any FCT intervention, thinning 

reinforcement on the third session would not be deemed appropriate. Future research 

should evaluate how interventionists can be trained on how and when to thin the 

reinforcement schedule (i.e., once the initial mastery criterion has been met; Wacker, 

et al., 2013b). Fadimah, although she reached the mastery criterion, her score fell by 

20% on the final two sessions (still within mastery criterion). This was due to her 

presenting a few demands during the break contingency. For example, Fadimah would 

present Sasmita with demands such as “give me high five” or “what do you want to 
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play?”. These demands did not act as an antecedent to problem behaviour, as Sasmita’s 

behaviours remained at zero, but should have been avoided during the break, when 

interventionists are expected to follow the child’s lead. Further training on appropriate 

contingencies to present during the reinforcement period should be considered and for 

interventionist target behaviours we recommend a higher mastery criterion of 90% or 

above. 

Future researchers need to be aware of barriers surrounding a telehealth-based 

intervention, one of which includes additional time needed to prepare equipment. 

Interventionists within this study all had a strong technical knowledge and were able 

to set up and navigate equipment easily. However, clinicians and researchers should 

note that not all interventionists may have this knowledge and might therefore need 

additional support before starting the intervention. For example, researchers should be 

prepared to send a detailed task analysis on how to use the equipment. A further barrier 

that became evident was the angle of where the camera was placed. Quite often, the 

child would run out of shot, leading to difficulties in data collection. A ‘set-up’ session 

is recommended to ensure proper positioning of the camera, testing of internet 

connection and testing of sound. On three occasions, sessions were interrupted due to 

a low connection speed. Switching to a mobile data connection was the solution for 

this. Future researchers should ensure interventionists have an internet speed of at least 

5-8 megabits per second (Mbps) for high-definition video-conferencing streaming and 

trainers should ensure they have a download speed of 50Mbps or above for 

downloading large video files quickly. 

Although, as mentioned, this research lasted less than initially planned due to 

the outbreak of Covid-19, data showed positive outcomes. Two of the three 

interventionists reached the mastery criterion for implementing the intervention with 
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high treatment fidelity. Two of the three children reached the mastery criterion of 

engaging in zero problem behaviours for at least three consecutive sessions. Had 

further sessions been completed and based on the increasing trends; it is expected that 

Jana would have also reached mastery in treatment fidelity. It is also expected that, 

with additional sessions, Daniel’s problem behaviour would have also decreased to 

zero over three consecutive sessions, as his decreasing trend indicates. 

 Overall, the results of the study have shown positive outcomes for 

implementing FA and FCT via telehealth. Clear results were shown on the variables 

maintaining problem behaviours and FAs conducted via telehealth were able to be 

completed safely. It should be noted however, the problem behaviours under 

investigation within the study were not of a severity that evoking problem behaviours 

would pose a risk to the safety of the interventionist or the child. Future clinicians 

opting to conduct FA via telehealth should however have extensive experience 

running FA and may consider implementing precursor FAs (Smith & Churchill, 2002) 

or latency-based FAs when problem behaviours occur at a frequency or intensity that 

has serious repercussions for the individual. 
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Chapter 8: 

Discussion 

 

This chapter summarises all three studies conducted for the purpose of this thesis: (1) 

the systematic literature review; (2) the applied project ‘Telehealth as a Platform to 

Deliver Behaviour Analytic Training to Interventionists Teaching Functional Living 

Skills to Children with Autism Spectrum Disorder’, and (3) the follow-up study 

‘Effectiveness of Functional Analysis and Functional Communication Training 

Conducted through Telehealth’. Based on existing literature, as discussed in Chapters 

5 and 6, and the results of the three studies described in Chapters 5, 6 and 7, final 

conclusions are made on the efficacy and social validity of a telehealth-based 

intervention to train professionals working with individuals with ASD in the principles 

of ABA. Limitations and recommendations for practice are also be discussed.
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8.1 Purpose of the research 

The purpose of the present doctoral research was to examine the effectiveness 

of behaviour analytic interventions delivered via telehealth in training professionals 

working with children with ASD and aimed to answer the following research 

questions: 

1. What is the state of the current evidence around telehealth effectiveness, 

acceptability and research rigour? 

2. What is the effectiveness of training interventionists in the principles of 

ABA via telehealth? 

3. Can interventionists implement behaviour analytic interventions with high 

fidelity via telehealth? 

4. How is child skill acquisition affected as a result of training interventionists 

via telehealth on the principles of behaviour analysis? 

5. Are behavioural interventions conducted via telehealth socially valid? 

 

Answers to these questions were provided in three ways. Firstly, a systematic literature 

review was conducted to investigate telehealth as a platform for delivering behaviour 

analytic interventions. The purpose of the review was to examine existing research 

around the delivery of behaviour analytic interventions via telehealth, summarising 

intervention type, participant characteristics, and study outcomes while assessing the 

research rigour of each individual study included within the review. As described in 

Chapter 5, results from the review indicated that overall, the behaviour analytic 

literature employing telehealth demonstrated positive outcomes. However, results 

from the quality assessment resulted in the telehealth literature not considered an EBP 

(Reichow et al., 2008). Findings from the review allowed for gaps and limitations 
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within the literature to be identified which subsequently guided the decisions for the 

main applied study of this thesis.  

Secondly, this research examined the effectiveness of training professionals 

working with individuals with ASD through telehealth. With a lack of non-US training 

available and many professionals who are involved in the diagnosing and treatment of 

individuals with ASD receiving little to no ABA training (Dillenburger et al., 2014), 

it is with the upmost importance that adequate high-quality training in the principles 

of ABA can be disseminated to those with limited access to professionals trained to 

BCBA level. In turn, this allows for individuals with ASD to receive interventions that 

are evidence-based  (i.e., based on the science of behaviour analysis). Also, the main 

applied study assessed the effectiveness of training interventionists working with 

individuals with ASD in the principles of behaviour analysis through didactic training 

and live coaching elements aiming to assess interventionist treatment fidelity and 

increase the acquisition of functional living skills in individuals with ASD. Results 

from the study suggest that interventionists were able to increase their knowledge in 

the principles of ABA and were successfully able to implement a functional living 

skills intervention with high treatment fidelity via telehealth.  

The data in the didactic training condition illustrated that didactic training 

alone was enough to change interventionist behaviour, albeit mastery was not reached 

(with the exception of Jana who reached 88% in sessions 8 and 9 of teaching the target 

behaviour of getting dressed). However, the changes in the dependent variable were 

significant when compared to baseline measures. Upon the implementation of the live 

coaching component, all interventionists met the mastery criterion of 80% or above. 

These findings suggest that interventionists can implement an intervention with high 

fidelity after receiving training via telehealth. These results have indicated that the live 
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coaching component of the intervention is of absolute necessity for interventionists to 

reach mastery in terms of treatment fidelity. This is comparable to results outlined by 

previous research included in the systematic literature review (Machalicek et al., 2010; 

Machalicek et al., 2009a; Meadan et al., 2016; Wainer & Ingersoll, 2015). This is an 

important finding as it suggests that the live coaching component should not be 

eliminated as it is a fundamental element to ensure interventionists can implement the 

intervention with high treatment fidelity which promotes best possible outcomes for 

the child (Penn & Perry, 2007; Symes et al., 2006).  

 It is important to note that no data were collected from live coaching sessions. 

Data on dependent variables were measured from the pre-recorded video footage sent 

by interventionists upon the conclusion of each live coaching session; this footage 

showed the interventionists practising the skills they had learnt during the live 

coaching session without the BCBA being present. There were a few reasons for 

opting for this methodology. Firstly, it is common for the BCBA to not be present at 

each treatment session, and often, Registered Behaviour Technicians (RBT), direct 

therapists or teachers will implement programs designed by the BCBA in their 

absence. Typically, the BCBA will provide two hours supervision for every 10 hours 

of treatment (BACB, 2019) and research has shown a better rate of success when the 

intensity of supervision is higher (Dixon et al., 2016). In order for the telehealth 

platform to be assessed for clinical practice, adopting typical session environments (in 

which the BCBA is not always present) was fundamental for analysing if telehealth 

can be utilised in the typical treatment settings. This is a novel contribution to the 

research in which performance of interventionist treatment fidelity was assessed in the 

absence of the BCBA. At the beginning of each live coaching session, feedback was 

provided to the interventionists on the video footage, highlighting what was done well 
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and areas for improvement. Further research should continue to evaluate this method 

as it is common for interventionists to implement behaviour interventions in the 

absence of the BCBA and having more evidence on its successful implementation will 

extend external validity and guide more practitioners to opt for a telehealth treatment 

model. Secondly, the purpose of collecting data from pre-recorded video footage and 

not during live coaching sessions was to allocate the BCBA’s focus during live 

coaching sessions purely on the interventionist behaviour, allowing for immediate 

feedback on skills to be provided. Had data collection occurred during the live 

coaching session, the BCBA may have missed vital opportunities to provide 

immediate feedback which in turn may have affected interventionists’ skill 

acquisition. Many behaviour analysts consulting in the ‘real-world’ environment often 

collect data in the moment, allowing for effective time management. However, when 

training is a core element of the program, clinicians should consider recording footage 

of sessions to conduct data collection at a later stage. Research currently suggests that 

immediate feedback produces greater skill acquisition when compared to post-session 

feedback (Barker et al., 2019; Reid & Parsons, 1996; Vonderen, 2004). For example, 

Barker et al. (2019) utilised behaviour skills training to improve interview skills 

among college students. Results suggested that immediate feedback illustrated a 

greater level of skills acquired, promoted maintenance and generalisation and learnt 

skills met mastery criterion in a shorter amount of time when compared to post-session 

feedback. Clinicians opting for a telehealth-based intervention should consider the 

possible limitations of data collection during live coaching sessions, for example, the 

possibility of neglecting pertinent elements of the session due to be becoming 

distracted by data collection. The added benefit of a telehealth intervention is that all 

sessions can be screen recorded, allowing for data collection at a later stage. This 
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should be considered when providing behaviour analytical services via telehealth so 

that ultimately the BCBA can provide all attention to the session.   

Finally, the third study assessed the effectiveness of training professionals in 

assessment procedures aiming to identify environmental variables maintaining 

problem behaviour. A subsequent FCT intervention was designed, and interventionists 

were trained via telehealth employing the same procedures from the main study 

(didactic training and live coaching sessions) on how to implement procedures 

effectively, while data on treatment fidelity and child outcomes were recorded. The 

study replicated previous research that has examined the implementation of FA and 

FCT via telehealth (Barretto et al., 2006; Lindgren et al., 2016; Suess et al., 2016; 

Tsami et al., 2019; Wacker et al., 2013b).  It is important to note a major limitation 

within this project. As explained in Chapter 7, the study ended abruptly due to the 

outbreak of Covid-19. As a result, all the participants involved in the study no longer 

attended their school or clinic as countries went into national lockdowns. This 

impacted the internal validity of the study up to a certain degree, as additional data 

points and follow-up probes were not collected as initially planned. It should however 

be noted that this study was conducted as a follow-up study after the interventionists 

of the previous study requested further coaching via telehealth to combat challenging 

behaviours exhibited by the children that they worked with. Receiving such a request 

has added to the social validity of telehealth, suggesting the telehealth platform was 

extremely well received by interventionists. Results from the study indicated that 

variables maintaining problem behaviour could be discovered when conducting FAs 

via telehealth. Results also suggest that interventionists could successfully implement 

an FA with the supervision of a BCBA via telehealth and problem behaviours 

decreased after the implementation of FCT.  
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8.2 Overall Telehealth Implications and Future Research  

 
The research presented itself with a number of technical implications, one of 

which was the reliability of a stable internet connection. On occasions, the video 

conferencing session would freeze, and a loss of connection would result in the session 

ending. If it was not possible to re-connect, the session was rescheduled. Most often, 

connection issues were easily resolved by switching to a mobile data connection. The 

interventionists who took part in the research were able to set up the equipment easily. 

However, future research should consider providing interventionists with a task 

analysis with step-by-step instructions for setting the equipment up. The equipment 

utilised was either already owned by the interventionists or it was sent on loan if it was 

required. However, Lerman et al. (2020) reported problems with the use of a ‘lending 

library’. For example, the authors report that equipment sent to families on loan, (e.g., 

laptops) were used for other purposes other than for clinical sessions. This included 

the downloading of irrelevant software and the download of inappropriate content 

such as pornographic images. They also report damage to equipment or failure for the 

safe returning of loaned equipment and therefore recommend establishing a contract 

with interventionists who may require the loan of equipment. The equipment utilised 

in this study was inexpensive and easy to use and we recommend future researchers 

to consider loaning equipment to interventionists if it is not freely available. As 

recommended by Lerman et al. (2020), an equipment loan contract was sent to the 

interventionists which required their signature for the care and safe return of 

equipment when no longer in use. Future researchers however should count into their 

budget for a small loss, should equipment get lost or damaged in transportation when 

sending packages internationally.  
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The noteworthy study conducting remote coaching of caregivers via telehealth 

(Lerman et al., 2020) provides details on the challenges that clinicians may face when 

implementing a telehealth-based intervention and offers potential solutions to 

overcoming such barriers. When analysing connection difficulties, Lerman and 

colleagues found that out of 594 telehealth appointments only 5% lasted less than the 

scheduled duration due to connection difficulties. This finding suggests that 

connection difficulties is not a barrier to effective telehealth services but rather it may 

“reduce the efficiency of services” (p. 199). The authors also made suggestions to 

upgrade the caregiver’s internet service or modem. This may not always be feasible 

due to financial difficulties so instead the caregiver may try to reduce the number of 

devices connected to the modem. In order to try and prevent dis-connections, we 

recommend an internet speed of 1-4 mega-bits per second (Mbps), however, Lee et al. 

(2015)  recommend a minimum speed of 1 Mbps. If possible, the higher the Mpbs is 

recommended as this will result in a better quality of visual and audio transition 

leading to an efficient session. 

Although the research has shown that operating a telehealth platform can 

deliver services effectively, consideration must be made to those living in 

underdeveloped countries where internet access is extremely limited. At the moment, 

the vast majority of BCBAs are located in what are considered developed countries; 

however, the few BCBAs residing in developing countries who could offer their 

services to remote and rural populations might face limitations related to the 

availability of technology and internet. Unfortunately, this population would be unable 

to access interventions via telehealth without a reliable internet connection. Thus, this 

impacts on the generalisability of outcomes and does not address the gap for providing 

services to developing countries who may be in a great need of behavioural services. 
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As described by Samadi and McConkey (2011), individuals with ASD living in low 

and middle-income countries will have extremely limited access to professional 

support. Despite the limitation’s families and professionals face, at least, for the most 

part, telehealth is a step in the right direction.  

Other issues on the use of the equipment posed minor challenges. For example, 

interventionists may have hit the mute button by mistake, making the sound for the 

BCBA disappear. A verbal prompt provided to the interventionist readily resolved the 

issue. Other commonalities across interventionists was the placement of the camera. 

Many times, the child and interventionist would move out of shot, making it 

impossible for the BCBA to observe the behaviours. Again, a verbal prompt provided 

to the interventionists to re-position the camera resolved the issue. Although these 

issues were easily resolved, they did cause some disruptions to sessions. To try and 

eliminate or prevent as many disruptions as possible, the BCBA and interventionists 

began with a ‘set-up’ session without the child being present. The purpose of this 

session was to ensure the camera was placed in the best possible position and the audio 

and visual displays worked as they should. Including a ‘set-up’ session is highly 

recommended to future researchers before beginning any live coaching sessions and 

future research should include these sessions in their planning.  

Furthermore, the presence of the videoconferencing device and the webcam 

would on occasions become a distraction to the child at the beginning of the session. 

Although wireless bug-in-ear headphones were utilised to prevent the child becoming 

distracted from the sound of the BCBAs voice over speakers, the child would still 

become distracted by the presence of the BCBA on the screen. Children would also 

notice themselves on the camera or perceive the laptop as equivalent to a reinforcer 

and focus on them rather on teaching materials or to the interventionist. This was easily 
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resolved by the BCBA switching the camera off as the interventionist was not required 

to see the BCBA but rather hear instructions and feedback through the bug-in-ear. In 

the initial sessions, it is possible that the presence of the BCBA on the screen affected 

the observer reactivity as the device was not usually present in the classroom 

environment. As described in Chapter 6, procedures put in place to mitigate the impact 

of observer reactivity would also be applicable to the use of recording equipment. 

Future research should consider placing equipment in the classroom for a few days 

prior to intervention. This would essentially reduce the impact of the equipment as it 

would become part of the natural teaching environment and children would habituate 

to its presence. 

 Future research should consider generalising the skills taught to 

interventionists across other behaviours. Within the main study, interventionists were 

taught how to design and implement a task analysis to teach three target behaviours 

relating to independent living: (1) washing hands; (2) getting dressed, and (3) making 

a snack. Future researchers may wish to consider evaluating if these new skills can be 

generalised across other behaviours that might be applicable in a classroom setting. 

For example, handing out workbooks to other children, hanging a coat up in the 

cloakroom or playing games with others.  

Future research may consider delivering a multielement behavioural program 

package that focuses on challenging behaviour and skill acquisition across numerous 

developmental domains rather than focusing solely on life skills. Other elements to 

consider could be implementing standardised assessments such as the VB-MAPP 

(Sundberg, 2008), The Assessment of Basic Language and Learning Skills (ABLLS; 

Partington, 2010), the AFLS  (Partington & Mueller, 2012) or The Vineland 

Assessment (Sparrow et al., 1984), implementing a combination of intervention 
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techniques such as natural environment teaching, shaping procedures or antecedent-

based interventions. Doing so will enable the further evaluation of a telehealth-based 

intervention and further recommendations can be made for clinical practice. 

Additionally, a further consideration to clinicians opting for a telehealth model, is that 

telehealth may not be suited to behaviour analysts who prefer a ‘hands-on’ approach. 

Typically, during in-situ sessions, the behaviour analyst has the opportunity to model 

skills with the child. During telehealth, modelled skills were done using a confederate 

which may not show a true representation of working with a child. Future research 

opting for training interventionists via telehealth may include pre-recorded real-life 

footage of the BCBA working with children, teaching the same skills. Although the 

study has shown positive outcomes on delivering training via telehealth, the researcher 

at times found it difficult not delivering a face-to-face training session as this is a 

method she is used to. On a reflective note, however effective these studies were, there 

is something different about training from behind a computer screen in the absence of 

face-to-face social reinforcement. Opting for a telehealth model has definitely shown, 

through this research, to be successful when delivering training to interventionists with 

limited access to high-quality behaviour analytic training. However, utilising the 

platform may be left to a behaviour analysts’ personal preference of training 

interventionists in-situ or via telehealth when distance between interventionists is not 

limited.  

8.3 Conclusions 

ASD is a neuro-developmental disorder categorised by impairments in social 

communication and restrictions in behaviours and thought patterns. Recent estimates 

now suggest that 1 in every 54 new-borns in the US will receive a diagnosis of ASD 

(Centers for Disease Control and Prevention, 2020). The high predominance of autism 
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and the need for effective intervention puts extreme pressures on support services. It 

is currently estimated that the lifetime care costs of individuals with autism is reaching 

£1.5 million ($2.3 million) (Autism Speaks, 2012; NICE, 2015).  Interventions based 

on the science of ABA are considered EBP (Dillenburger, 2011; Reichow, 2012; 

Reichow et al., 2018; Steinbrenner et al., 2020; Wong et al., 2014). In order to design 

interventions based on ABA, professionals should be qualified at master’s level and 

in the US or Canada hold the credential of BCBA (mandated by insurance). Although 

the BACB has seen a rise in the number of individuals gaining certification, this 

unfortunately is mostly limited to those residing in the US (BACB, 2020b; Tsami et 

al., 2019), where almost all States have mandated insurance providers to fund 

behaviour analytic provisions for individuals with ASD (Autism Speaks, 2019). 

However, individuals living outside of the US face a much harsher reality with most 

of Europe lacking state funding for ABA provision resulting in families having to 

privately pay for services themselves (Dillenburger et al., 2006; Fennel & 

Dillenburger, 2018); the reality is even worse outside Europe. For example, in the UK 

statistics suggest that 1% of the population have a diagnosis of ASD and therefore it 

is estimated that as many as 700,000 individuals live with the condition (National 

Autistic Society, 2019a), while in Pakistan there are only four BCBAs serving an 

estimated 2.1 million people with ASD (estimate based on 1% prevalence reported in 

the UK extrapolated to Pakistan).  

 These alarming numbers warranted investigation into an alternative delivery 

model such as telehealth to disseminate the science of behaviour analysis to a much 

wider population. Telehealth is the use of video conferencing software to connect 

individuals with a clinician within a wide range of health-related services. The purpose 

of the present doctoral research was to investigate the effectiveness of behaviour 
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analytic interventions delivered via telehealth in training professionals working with 

children with ASD. This topic was investigated in three ways. Firstly, a systematic 

literature review was conducted to gain knowledge on existing evidence supporting a 

telehealth model when providing behaviour analytic interventions to individuals with 

ASD and identify current gaps that would guide further research. The systematic 

review summarised the literature meeting relevant inclusion criteria, synthesised 

outcomes and included an evaluation of research quality for each study, before 

offering a conclusion on the status of telehealth-based behaviour analytic interventions 

as a non-EBP that holds promise.  

The systematic literature review has extended current knowledge by 

systematically reviewing the literature that focused only on delivering behaviour 

analytic interventions solely via telehealth which is something that was missing from 

previous reviews. Previous reviews that have illustrated positive outcomes of a 

telehealth platform have included papers that investigate diagnosing autism via 

telehealth, providing educational consultancy (Boisvert et al., 2010) or focused 

exclusively on parent training (Meadan & Daczewitz, 2015; Parsons et al., 2017). 

These reviews were limited due to the small number of studies included in the reviews 

and with a specific focus on parent training. Therefore, the present review focused on 

behaviour analytic interventions and included papers that trained professionals and 

parents while evaluating the research rigour of each individual paper included for 

review, something that was again missing from previous reviews.  

 The systematic review puts forth a number of important findings. Firstly, 

results indicated that current interventions conducted via telehealth focused on 

naturalistic teaching to increase spontaneous vocalisations, conducting FAs and FCT 

to decrease problem behaviours, or trained teachers to conduct preference 
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assessments. At the time of reviewing, to the best of the researcher’s knowledge, no 

studies examined the effectiveness of the skill acquisition of functional living skills in 

individuals with ASD justifying research in this area. However, it is important to note 

the recent publication of one study investigating telehealth as a platform to deliver 

parent training in teaching self-help skills (Boutain et al., 2020). Secondly, results 

indicated that 86% (n = 194) of interventionists were parents and just 14% (n = 31) 

were direct care staff or teachers. Although the literature has an extensive amount of 

evidence supporting parent mediated intervention (Kasari et al., 2015; McConachie & 

Diggle, 2006; Siller et al., 2013; Tanner & Dounavi, 2020), more investigations need 

to examine the effectiveness of training professionals working with ASD.   

 Finally, the review found that overall delivering behaviour analytic 

interventions via telehealth produced positive outcomes. However, a number of 

methodological flaws resulted in the current research surrounding telehealth to not be 

considered an EBP (Reichow et al., 2008). Minor omissions in the reporting of 

participant demographics was the result of this finding. However, although this does 

not take away from the level of experimental control produced within each study, it 

puts forward the importance for future researchers to accurately describe participants 

employed in a study to enable further assessment on the generalisability of outcomes.  

Furthermore, this thesis has contributed to the investigation into a telehealth 

platform by conducting a study into the effectiveness of training professionals 

teaching functional living skills to individuals with ASD. The study examined if 

professionals could be trained in the principles of behaviour analysis whilst evaluating 

skill acquisition in children with ASD. This was investigated through a multiple probe 

across design to evaluate the effect of didactic training and live coaching sessions on 

interventionist treatment fidelity and child outcomes. Finally, a study into the 
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effectiveness of conducting FA and FCT training was examined to investigate if 

variables maintaining problem behaviour could be determined through the use of 

telehealth. A multiple probe across design was utilised to evaluate the effect of 

interventionists’ treatment fidelity implementing an FCT intervention to decrease 

problem behaviours while assessing child outcomes. The studies were designed with 

the intent to maximise interventionists’ knowledge in the principles of behaviour 

analysis by delivering high quality training and coaching to interventionists on how to 

implement an intervention effectively. Both studies aimed to expand the quality of life 

of participating individuals with ASD by increasing functional living skills and 

allowing them to access more inclusive environments and gain independence in 

socially significant behaviours. Finally, the purpose of all three studies was to uniquely 

extend the current knowledge surrounding telehealth to deliver behaviour analytic 

interventions with the aim to make recommendations to future research and to guide 

clinicians on delivering services to a much wider population via this platform.  

  The main study uniquely contributes to the current knowledge on the use of 

telehealth to provide behaviour analytical services to individuals with ASD. Firstly, 

by examining the use of training professionals working with individuals with ASD, an 

analysis on the use of telehealth across a wider population can be made, rather than a 

sole focus on parent-mediated interventions. The study has shown that increases in the 

knowledge of the principles of behaviour analysis can be made through the use of 

didactic training via telehealth. All four interventionists that took part in the study 

were able to meet the mastery criterion for implementing an intervention to increase 

functional living skills with high fidelity and the social validity questionnaire indicated 

that the telehealth intervention was accepted and well-liked. The results illustrate a 

positive outcome in the number of independent steps the children could engage in. All 
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four children who took part in the study had significant increases in behaviour when 

compared to baseline. Although just one out of the four children met mastery for two 

of the three skills, the positive trends in data suggest that with more time and more 

focus on child dependent variables, further progress would have been made for all four 

children. At the time of write up, the study was the first of its kind employing a 

telehealth model to teach functional living skills to children with ASD, and while it 

can be confidently stated that experimental control has been achieved and the change 

in the dependent variable was due to the independent variable, further replication of 

these findings is required to increase external validity and the generalisability of 

findings.  

 The follow-up study conducted as part of this thesis extends previous 

knowledge on the use of telehealth to conduct FA and FCT. The clear results of the 

FAs add to the current literature that it is possible to determine the variables 

maintaining problem behaviour via telehealth with functions of behaviour determined 

for all three children. Interventionists were successfully able to conduct an FA under 

the supervision of the BCBA via telehealth. FCT was successful at decreasing problem 

behaviours for all three children and interventionists were able to implement the 

intervention with high fidelity with two out of three interventionists meeting mastery 

criterion. Although the experimental control of this study was affected due to the 

impact of Covid-19, the trends in data suggests that the third interventionist would 

have met mastery criterion with further telehealth sessions. Further replication of these 

findings is warranted to evaluate the maintenance of skills.  

 The value of this thesis lies primarily on the identification of potential solutions 

to a number of environmental factors preventing individuals with ASD around the 

globe from accessing evidence-based interventions based on the principles of 
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behaviour analysis. Firstly, it has been demonstrated that the provision of high-quality 

behaviour analytic interventions via telehealth to children with ASD residing in 

countries with a limited access to services is possible and leads to positive gains. 

Secondly, professionals working with children with ASD with limited access to high-

quality training in the principles of behaviour analysis can access professional 

guidance, training and input from experienced behaviour analysts via telehealth. 

Finally, the present research has illustrated that behaviour analysis can be 

disseminated as widely as possible to promote socially significant behaviour change 

and maximise the quality of life in individuals with ASD. 

8.2.1 Final Recommendations for Future Research and Practice  

This research has shown positive outcomes for the training of professionals in 

behaviour analytic principles when working with children with ASD. However, there 

is much needed room for further research in this area. As mentioned, there is a huge 

need for further research on the use of telehealth to increase a number of 

developmental domains in children with ASD. One such domain is functional living 

skills. Research suggests that independence in these skills correlates with successful 

post-high school placements, employment and independent living (Domire & Wolfe, 

2014; Hong et al., 2016; Kilincaslan et al., 2019), therefore it is of paramount 

importance that these skills are worked on to improve overall quality of life in 

individuals with ASD. Extending this research will add a great deal of knowledge to 

the current literature while extending external validity. When teaching complex 

behaviour chains, it is important that future research utilises a more in-depth focus on 

the fading of prompts. Although the interventionists that took part in this research were 

successful at using different prompting procedures, at times, prompts were overused. 

It may have been possible, that with further training on the use of prompts, further 
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increases in child independence may have been visible. In order to prevent prompt 

dependency in children with ASD, procedures such as time delays and most-to-least 

prompting strategies should be investigated in more detail via telehealth which has 

been shown to be successful when conducting treatment in-situ (Clark & Green, 2004; 

Jones & Zarcone, 2014). 

Furthermore, future researchers and clinicians should take careful 

consideration when setting mastery criterion of interventionist treatment fidelity. The 

mastery criterion within this research for interventionist treatment fidelity was set at 

80%, allowing small room for error but still making the criterion achievable. However, 

doing so may have contributed to the success of child independence. For example, 

although interventionists met the mastery criterion of 80%, they at times were over 

prompting particular steps within the task analysis. Research illustrates that high levels 

of treatment fidelity has a strong correlation with child outcomes (Barton & Fettig, 

2013; Mandell et al., 2013). Therefore, in order to reach optimal child outcomes, 

research should continue to focus on interventionist treatment fidelity with a higher 

mastery criterion.  

Future research may consider delivering a multielement behavioural program 

package that focuses on challenging behaviour and skill acquisition across numerous 

developmental domains rather than focusing on solely life skills. Doing so will enable 

the further evaluation of a telehealth-based intervention and further recommendations 

can be made for clinical practice. Additionally, research may consider focusing on 

generalising the skills taught to interventionists. The main study within this thesis was 

able to show generalising of skills through its use of a multiple probe design across . 

However, research may focus on multiple probe designs across behaviours. In doing 

so, conclusions can be made on whether training interventionists in the principles of 



 

 
 
 

 
 
  293 

 

behaviour analysis such as the use of complex behaviour chains and task analysis can 

be generalised across a number of behaviours within a classroom setting (e.g., if they 

can successfully design a task analysis and teach using chaining procedures for a 

number of classroom activities such as handing out workbooks, delivering items to 

other classrooms and participating in group activities etc.).  

 To reiterate, when providing services via telehealth, future researchers and 

clinicians should be prepared to budget for a lending library where interventionists do 

not have access to equipment. If utilising a lending library, future researchers will need 

to prepare a contract to send to interventionists which will ensure the right care for 

equipment and its safe return upon termination of services. Additionally, clinicians 

and future researchers should also be aware that some interventionists may not have 

the skills to operate such equipment, in which case, a detailed task analysis should be 

designed. Furthermore, it is strongly recommended when providing services via 

telehealth that individuals providing such services organise a ‘set-up’ session with 

interventionists prior to working with the child. Doing so will allow for the 

troubleshooting of any technical difficulties and ensure audio and visual playback are 

as they should be to prevent any technical disruption to sessions. Furthermore, future 

researchers should take caution when placing such equipment in an environment to 

which it is not normally visible to the child. In order to prevent reactivity effects, 

efforts to ensure prior pairing of devices within the environment should be made. 

Additionally, research has recommended an internet speed of 1 Mbps (Lee et al., 2015) 

however, from conducting this research across the globe, it is recommended 

interventionists have a minimum speed of 1-4Mbps.  

 To summarise, although the field of telehealth is progressing, further research 

is needed to ensure delivering behaviour analytic interventions via this platform is 
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considered an EBP. Conducting such research has the potential to disseminate 

behaviour analysis to countries where access to such services is extremely limited. As 

such, delivering behaviour analytic interventions via telehealth can improve the 

provision and quality of life for individuals with ASD and empower their families and 

caregivers by creating lasting change on socially significant behaviours, thereby 

creating inclusive environments. 
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Appendix B 

Interventionist Consent Form 

 
 

 

 

 
Emma Craig BA (hons.), MSc., BCBA 

School of Social Sciences, Education & Social Work 
6 College Park 

Belfast 
BT7 1PS 

ecraig19@qub.ac.uk 
 

Dr Katerina Dounavi BCBA-D 
School of Social Sciences, Education & Social Work 

6 College Green 
Belfast 

BT7 1LN 
k.dounavi@qub.ac.uk 

 
Dear _____, 

My name is Emma Craig and I am a PhD student at Queen’s 
University Belfast. As part of my PhD thesis, under the supervision of Dr. 
Katerina Dounavi, I am investigating the use of telehealth as a model to train 
interventionists to implement behavioural interventions whilst examining child 
outcomes. The research is being conducted to fill gaps surrounding the 
current research in telehealth and behavioural analytic services. If 
successful, the research will warrant the future use of delivering services via 
telehealth which can help families and professionals living in rural areas. I 
am writing to you as you have expressed an interest in taking part in the 
study and wanted to provide you with more information regarding the studies 
logistics. Enclosed with this letter is a consent form should you wish to take 
part in the study. 

You have been asked to participate due to the nature of your 
current/future job, working on a home program with FAmily with a child with 
autism spectrum disorders. I would like to inform you of a brief overview of 
the study’s nature and time restrictions.  

The study will begin with you meeting me over videoconferencing 
software, using your own personal device. This will be an introduction 
between you and myself and give you an opportunity to ask any further 
questions. I would then like you to take a pre-test and begin interacting with 
the child you are working with this will be a pre-assessment phase. The pre-
test is nothing to worry about and will consist of multiple-choice questions. I 
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will then give you training surrounding the principles of applied behaviour 
analysis and teaching strategies. Once you are comfortable with the training 
and knowledge, you will take a post-test which is again nothing to worry 
about. Once complete, you will begin an intervention to teach the child 
functional living skills. These skills and teaching strategies will be something 
you will learn about during the training procedures. During the intervention, I 
would require you to video record all sessions. I will be live via 
videoconferencing software to provide feedback and support to you. You 
would be expected to meet me via videoconferencing software for 
approximately 1 hour, once per week. This is expected to last for up to 16 
weeks for the whole project. 

All data I collect will be anonymised and kept confidential between 
myself, Dr Dounavi and a third researcher (also a PhD student), Janet 
Ferguson for the purpose of measurement and reliability. Data will be stored 
on an encrypted password-protected laptop and I will conduct sessions in a 
secure locked office where I will work alone. This will secure any 
confidentiality issues. The only time confidentiality may be broken is if there 
is a concern about you or the child involved. I will inform if there ever is a 
reason that I may need to discuss any concerns with a third party. Data will 
be kept at Queen’s University for a minimum of 5 years.  

If you agree to take part in the study, your participation is voluntary, 
and you have the right to withdraw at any time without providing reason. 
However, if you withdraw after the pre-assessment phase, your data will still 
be anonymously used as write-up and analyses will have started. There are 
no expected risks with the study, and it has gone through ethical approval at 
Queen’s University Belfast to ensure measures are in place to protect 
participants. If at any time during the research you have any concerns or 
complaints, you can contact my supervisor at the above address.  
This will be a great opportunity for you to gain knowledge and experience 
utilising behaviour analytic interventions under the guidance of a BCBA!  
Please complete the below consent form and return via email. Please do not 
hesitate to contact me should you have any questions. 
 
Yours Sincerely, 
 
Emma Craig, BCBA 
ecraig19@qub.ac.uk 
 

Consent Form 
 

I have had the research project thoroughly explained to me and I understand 
that I am agreeing to take part                                              

YES/NO 
I understand that any data or information about me will be treated in 
complete confidence and will only be used for this research 
project                                                                                                       

YES/NO 
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I understand that my name will not be used in anyway within the research 
project           

YES/NO 
I understand that I have the right to withdraw from this project at any time for 
no particular 
reason                                                                                                               
                         YES/NO 

I give consent to take part in this research study 

YES/NO 
 I agree for pre-recorded videos of me to be used for training purposes only 
(conference presentations or for the training of other BCBA’s on how to 
conduct an intervention via telehealth. None of my information will be 
identifiable.  

YES/NO 
 
Full Name (Printed): 
Signature: 
Date: 
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Appendix C  

Parent Consent Form 

 

 

 

 
Emma Craig BA (hons.), MSc. BCBA 

School of Social Sciences, Education & Social Work 
6 College Park 

Belfast 
BT7 1PS 

ecraig19@qub.ac.uk 
 

Dr. Katerina Dounavi BCBA-D 
School of Social Sciences, Education & Social Work 

6 College Green 
Belfast 

BT7 1LN 
k.dounavi@qub.ac.uk 

 
Dear _____, 

My name is Emma Craig and I am a PhD student at Queen’s 
University Belfast. As part of my PhD thesis, under the supervision of Dr. 
Katerina Dounavi, I am investigating the use of telehealth as a model to train 
interventionists to implement behavioural interventions whilst examining child 
outcomes. The research is being conducted to fill gaps surrounding the 
current research in telehealth and behavioural analytic services. If 
successful, the research will warrant the future use of delivering services via 
telehealth which can help families and professionals living in rural areas. I 
am writing to you as you have expressed an interest in your child taking part 
in the study and I wanted to provide you with more information regarding the 
studies logistics. Enclosed with this letter is a consent form should you wish 
to take part in the study. 

You have been asked to participate due to your child have a diagnosis 
of autism spectrum disorders and you currently/will have a behaviour 
therapist working with your child. I would like to inform you of a brief over 
view of the study’s nature and time restrictions.  

The study will begin with the behaviour therapist meeting me over 
videoconferencing software, using you’re their own personal device. This will 
be an introduction between them and myself and will give them an 
opportunity to ask any further questions. The behaviour therapist will then 
begin working with your child. This will involve a pre-assessment phase, an 
intervention phase and a follow-up. The pre-assessment will involve 
assessing the functional living skills your child currently has. After I have 
trained the behaviour therapist, they will then begin the intervention with your 
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child. The intervention will involve teaching them the functional living skills 
they have deficits in. During the study, I would require all sessions to be 
video recorded. I will be live via videoconferencing software to provide the 
behaviour therapist with feedback and support. Your child would be expected 
to be available to work with the behaviour therapist for approximately 1 hour, 
once per week. This is expected to last for up to 16 weeks for the whole 
project. I would ask for your participation only at the end of the research to 
answer a short questionnaire about the research. 

All data I collect will be anonymised and kept confidential between 
myself and Dr. Dounavi. Data will be stored on an encrypted password-
protected laptop and I will conduct sessions in a secure locked office where I 
will work alone. This will secure any confidentiality issues. The only time 
confidentiality may be broken is if there is a concern about your child. I will 
inform you if ever is a reason that I may need to discuss any concerns with a 
third party. Data will be kept at Queen’s University for a minimum of 5 years.  

If you agree for your child to take part in the study, participation is 
voluntary and you have the right to withdraw them at any time without 
providing reason. However, if you withdraw after the pre-assessment phase, 
your child’s data will still be anonymously used as write-up and analyses will 
have started. There are no expected risks with the study and it has gone 
through ethical approval at Queen’s University Belfast to ensure measures 
are in place to protect participants. If at any time during the research you 
have any concerns or complaints, you can contact my supervisor at the 
above address.  

This will be a great opportunity for your child to learn valuable 
functional living skills which will improve quality of life for them and your 
family. 
 
Please do not hesitate to contact me should you have any questions. 
 
Yours Sincerely, 
 
Emma Craig, BCBA 
 

Consent Form 
 

I have had the research project thoroughly explained to me and I understand 
that I am agreeing for my child to take part                                      

YES/NO 
I understand that any data or information about me or my child will be treated 
in complete confidence and will only be used for this research 
project                                                                                                       

YES/NO 
I understand that my name and child’s name will not be used in anyway 
within the research project           

YES/NO 
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I understand that I have the right to withdraw my child from this project at any 
time for no particular 
reason                                                                                                               
                          

YES/NO 

I give consent for my child to take part in this research study 

YES/NO 
I give consent to fill in the questionnaire at the end of the research 

YES/NO 
 I agree for pre-recorded videos of my child to be used for training purposes 
only (conference presentations or for the training of other BCBA’s on how to 
conduct an intervention via telehealth. None of my information will be 
identifiable.  

YES/NO 
 

Full Name (Printed)……………………………………………… 
Signature…………………………………………………………….. 
Date……………………………………………………………………. 
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Appendix D 

Recruitment Poster  
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Appendix E 

Eligibility Questionnaire  

 
 

Emma Craig, MSc., BCBA  
School of Social Sciences, Education & Social Work  

6 College Park  
Belfast  

BT7 1PS  
ecraig19@qub.ac.uk  

  
Dr Katerina Dounavi BCBA-D  

School of Social Sciences, Education & Social Work  
6 College Green  

Belfast  
BT7 1LN  

k.dounavi@qub.ac.uk  
 
 
Thank you for expressing an interested to take part in the study entitled ‘Telehealth 
as a Model for Delivering Behaviour Analytic Interventions to Individuals with 
Autism Spectrum Disorder’. 
 
Please take a moment to fill in the eligibility questionnaire below and send it back to 
ecraig19@qub.ac.uk. All information will be kept private and confidential. Should 
this data be used for write up, all information shall be anonymous.   
 
 
Yours Sincerely, 
 
Emma Craig, MSc, BCBA 
 
 
 

Eligibility Questionnaire 
 

Name ______________________________                Age ____________________ 
 
How do you describe yourself? 
 
Male  Female           Transgender Do not identify as male, female or 
transgender  
 
Please list below any qualifications you may have 
____________________________________________________________________
____________________________________________________________________
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____________________________________________________________________
__________________________________________  
 
 
Have you had any previous training in Applied Behaviour Analysis? 
 
Yes                   No 
 
If yes, please detail previous training below: 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
__________________________________________ 
 
Do you work with a child diagnosed with Autism Spectrum Disorder (ASD)? 
 
Yes                 No 
  
If yes, how long have you worked with the child? 
 
 
 
What age is the child? 
 
 
What assessment tools were used to diagnose the child with ASD? 
 
 
 
What is your role/job title? 
________________________________________________________ 
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Appendix F 

Pre/Post test (with answers highlighted) 

1. Positive reinforcement is: 
A stimulus added increases the future frequency of behaviour 
A stimulus removed increases the future frequency of behaviour 
A stimulus added decreases the future frequency of behaviour 
A stimulus removed decreases the future frequency of behaviour 
 

2. How should we plan for generalisation? 
Teach across different settings 
Teach across different materials 
Teach across different people 
All of the above 

 
3. Negative reinforcement is: 

A stimulus added increases the future frequency of behaviour 
A stimulus removed increases the future frequency of behaviour 
A stimulus added decreases the future frequency of behaviour 
A stimulus removed decreases the future frequency of behaviour 
 

4. A task analysis is: 
Breaking down a skill into small teachable steps 
Teaching a task 
A chaining procedure 
Teaching the last step of a task first 
 

5. Forward chaining involves: 
A sequence of individual behaviour that makes up a terminal behaviour 
Teaching all steps in a chain together 
Teaching the last step of a chain first 
Teaching the first step in a chain first 
 

6. A discriminative stimulus (Sd): 
Signals the availability for reinforcement 
Is a prompt 
Is needed for teaching a skill 
A consequence  
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7. The three term contingency is also known as: 

Reinforcement, punishment and extinction 
Extinction, prompts and reinforcement 
Antecedent, behaviour, consequence 
Antecedent, discriminative stimulus (Sd), reinforcement 
 

8. We can make a hypothesis of the function of a behaviour by: 
Recording ABC data 
Observing a behaviour 
Interviewing significant others as to why the behaviour occurs 
All of the above 
 
 

9. Total task chaining involves: 
Teaching all steps of the chain together 
Teaching the last step of the chain first 
Presenting a discriminative stimulus (Sd) 
Breaking a skill down into small teachable steps 
 

10. A prompt is: 
Used to provide reinforcement 
An antecedent stimulus 
Provided after the behaviour has been emitted 
Occurs in the natural environment 
 

11. Dilan is at home and the phone rings. He picks up the phone and speaks to 
his friend. Dilan is happy that he got to speak to his friend. What is the 
antecedent in this example? 
Dilan picked up the phone and spoke to his friend 
The phone ringing 
Dilan feeling happy 
Dilan is at home 
 

12. Dilan is at home and the phone rings. He picks up the phone and speaks to 
his friend. Dilan is happy that he got to speak to his friend. What is the 
behaviour in this example? 
Dilan picked up the phone and spoke to his friend 
The phone ringing 
Dilan feeling happy 
Dilan is at home 
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13. Dilan is at home and the phone rings. He picks up the phone and speaks to 
his friend. Dilan is happy that he got to speak to his friend. What is the 
consequence in this example? 
Dilan picked up the phone and spoke to his friend 
The phone ringing 
Dilan feeling happy 
Dilan is at home 
 

14. Dilan is at home and the phone rings. He picks up the phone and speaks to 
his friend. Dilan is happy that he got to speak to his friend. What is the 
discriminative stimulus in this example? 
Dilan picked up the phone and spoke to his friend 
The phone ringing 
Dilan feeling happy 
Dilan is at home 
 

15. A response prompt is: 
Makes the stimulus more obvious for the learner 
Is a positional prompt 
Acts directly on the response of the learner 
Is a redundancy prompt 
 

16. A stimulus prompt is: 
A model prompt 
A response that acts directly on the response of the learner 
A verbal prompt 
Makes a stimulus more obvious to the leaner 
 

17. Why should we select behaviours that will produce natural reinforcement? 
The individual will receive a higher amount of reinforcement 
The individual will not receive any reinforcement 
The individual will still receive reinforcement when the intervention has been 
terminated 
It’s easier to implement 
 

18.  What is mediation? 
Using common materials 
Including others when teaching the skill 
Changing the data collection method 
Training loosely  

19. A ____________ affects how strongly a behaviour will be reinforced or 
punished. 
Reinforcer 
Punisher 
Motivating operation 
Antecedent  
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20. Isiah was playing with his brother, suddenly Isiah hit his brother and his 

brother began to cry. Isiah’s mum shouted “no” at Isiah and Isiah did not hit 
his brother again. What was the consequence of Isiah’s hitting behaviour? 
Negative reinforcement 
Positive punishment 
Positive reinforcement 
Negative punishment 
 

21. You have recently implemented an extinction procedure with 6-year-old 
Emily to try and decrease tantrum behaviours. Emily’s tantrum behaviours 
have become more intense. What is this describing?  
Spontaneous recovery 
Negative reinforcement 
Punishment 
Extinction burst  
 

22. Timmy sees a ball and says “ball”, you reply with, “well done Timmy, that is 
a ball!” What verbal operant is this? 
Echoic 
Intraverbal 
Mand 
Tact  
 

23. Timmy wants to play with the ball, he says “ball” and you give him the ball. 
What verbal operant is this? 
Echoic 
Intraverbal 
Mand 
Tact  
 

24. You show Timmy the ball and say “ball”, Timmy replies with “ball”. What 
verbal operant is this? 
Echoic 
Intraverbal 
Mand 
Tact  
 

25. You ask Timmy “What is your favourite toy”, Timmy replies “my favourite 
toy is a ball”. What verbal operant is this? 
Echoic 
Intraverbal 
Mand 
Tact  
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26. Inserting a time delay between a discriminative stimulus (Sd) and a prompt 
can be used when? 
You want the individual to receive reinforcement quicker 
You are attempting to fade prompts 
You want the individual to learn how to wait for the prompt 
You want the individual to be prompt dependent  
 

27. You are collecting data for Jasmine who is learning how to brush her teeth on 
a least-to-most prompting hierarchy. You notice that for the past three days 
Jasmine has been provided with a partial physical (PP) prompt for putting the 
toothbrush in her mouth and has been successful. What should you do? 
Continue with the partial physical (PP) prompt as you know jasmine will be 
successful again 
Move to a gesture (G) prompt 
Attempt to let Jasmine put the toothbrush in her mouth independently (I) 
Use a full physical (FP) prompt 
 

28. You are teaching Kamara how to make a drink. When is the best time to 
teach this skill? 
At bed time 
When he has just finished having a drink 
When he has been deprived of fluids for a few hours 
Before he uses the bathroom 
 

29. A sequence of individual behaviour that link together to make a terminal 
behaviour describes what? 
Forward chaining 
A task analysis 
Backward chaining 
A behaviour chain 
 

30. You have been implementing an extinction procedure with 6-year-old Emily 
to try and decrease tantrum behaviours. The extinction procedure has been 
successful so far. Emily’s tantrum behaviours have suddenly reappeared. 
What should you do?  
Continue to withhold reinforcement 
Stop implementing the extinction procedure as it is no longer successful  
Stop collecting data 
Provide Emily with reinforcement  

 
31. Jamie has just eaten his lunch and is feeling full. Jamie eating his lunch has 

created what? 
A motivating operation 
An abolishing operation 
An antecedent  
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A discriminative stimulus (Sd) 
 

32. How might you record the steps of a task analysis? 
Perform the task yourself to evaluate the steps 
Record what steps of the task analysis the individual cannot perform 
Write the steps that you think will be easier for the learner to perform first 
Watch a non-competent learner perform the task 
 

33. You have been implementing an extinction procedure with 6-year-old Emily 
to try and decrease tantrum behaviours. The extinction procedure has been 
successful so far. Emily’s tantrum behaviours have suddenly re-appeared. 
What is this describing?  
The extinction procedure has not worked 
Spontaneous recovery 
Extinction burst 
Punishment 
 

34. Billy’s mum is talking to a friend and Billy begins to scream. Billy’s mum 
stops talking to her friend and comforts Billy. Billy stops screaming. Billy’s 
screaming behaviour is likely to be maintained by? 
Positive punishment 
Negative Reinforcement 
Negative punishment 
Positive reinforcement 
 

35. The behavioural term for what happened immediately before a behaviour is? 
 
Discriminative stimulus (Sd) 
Prompt 
Antecedent  
Consequence 
 

36. You are collecting data for Jasmine who is learning how to brush her teeth on 
a least-to-most prompting hierarchy. You notice that for the past two days 
Jasmine has been provided with a partial physical (PP) prompt for putting the 
toothpaste onto the toothbrush and has been unsuccessful on both days. What 
should you do? 
Continue with the partial physical (PP) prompt as you know jasmine will be 
successful again 
Move to a gesture (G) prompt 
Attempt to let Jasmine put the toothpaste onto the toothbrush independently 
(I) 
Use a full physical (FP) prompt 
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37. Temporal extent is when: 
Behaviour is timed  
Behaviour is counted 
Behaviour occurs with respect to other events of interest 
Behaviour is ignored  
 

38. A target behaviour is: 
Any behaviour an individual engages in 
Problem behaviour 
Behaviour we want to increase 
Any behaviour targeted for change 

 
39. What is applied behaviour analysis? 

An independent intervention that aims to reduce challenging behaviour 
An intervention for children with autism spectrum disorder (ASD) 
An applied science that aims to shape socially significant behaviour 
An intervention designed by Board Certified Behaviour Analysts (BCBA) 
 

40. How can we determine what behaviour is? 
Observe the behaviour 
Ensure the behaviour is clear 
Ask your friend if they agree with you 
Dead man’s test 
 

41. A behaviour definition should be: 
Explained well 
Clear, objective and concise 
There is no such thing as a behaviour definition 
Subjective 
 

42. This may be referred to as a stimulus condition or event: 
A behaviour 
The environment 
An antecedent  
A function  
 

43. Why may a behaviour occur? 
To gain access to access to something 
To escape a situation 
To gain attention 
All of the above 
 

44. What is extinction? 
Rewarding an individual for engaging in a particular behaviour 
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Using a gentle physical block to prevent the individual from engaging in the 
behaviour 
When the behaviour no longer occurs 
Withdrawing a reinforcer from previously reinforced behaviour 
 

45. What are the three learning principles of applied behaviour analysis? 
Assessment, data collection and reinforcement 
Reinforcement, verbal praise and edibles 
Reinforcement, punishment and extinction 
Antecedent, behaviour, consequence 
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Appendix G 

Training session one with quiz (answers highlighted)  
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1. Applied Behaviour Analysis dates back to the 20th Century. What is the 
underlying philosophy behaviour analysis has come from? 
Behaviourism 
Determinism 
Psychology  
All of the above 
 
2. How do we determine what behaviour is? 
Observe the Behaviour 
Dead man's test 
Ensure the behaviour is clear 
Ask your friend if they agree with you 

3. Sleeping is a behaviour 
True 
False 

4. What is a target behaviour? 
Screaming behaviour 
A behaviour selected for change 
Negative behaviour 
All of the above 

5. A behaviour definition should be... 
Complete, well explained 
Un-clear 
Clear, Objective and Concise 
All of the above 
 
6. Behaviour definitions should provide details of the occurrence and non-occurrence 
of the behaviour. 
True 
False 
 
7. When writing a behaviour definition, we should consider exclusion criteria. 
True 
False 
 
8. You are about to work with a child who cannot use the toilet independently. What 
should you do? 
Start teaching him algebra 
Conduct an intervention to teach him toilet skills 
Start teaching him how to get dressed 
Start teaching him how to wash his hands 

9. When selecting target behaviours, what is an important element to consider? 
If the behaviour is socially significant 
If the behaviour will benefit the client 
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If the behaviour will improve quality of life 
All of the above 

10. If there is no behaviour definition, what will the consequences be? 
Therapists will take inaccurate data 
The child's behaviour will improve 
Each therapist will have the same data 
Child will continue to engage in problem behaviour 
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Appendix H 

Training Session Two and quiz (answers highlighted) 
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1. This may be referred to as a stimulus condition or event 
Behaviour 
Antecedent 
Environment 
Function 
 
2. The ABC model may also be known as... 
The three-term-contingency 
S-R-S model 
Stimulus equivalence  
The environment  
 
3. What is the technical term for something that occurs right before a behaviour? 
Conditioning 
Environment 
Antecedent 
None of the Above 
 
4. A stimulus change that follows a behaviour is a ... 
Antecedent 
Consequence 
Behaviour 
All of the above 
 
5. Jimmy's phone rings. He picks up the phone but nobody is there so he puts the 
phone down. What is the antecedent in this example? 
Picking up the phone 
Nobody being there 
The phone ringing 
Putting the phone down 
 
6.  Sarah and Kirstie are playing music. Kirstie turns the music up but Sarah doesn't 
like the music being loud. Sarah turns the music down, Kirstie is angry with Sarah. 
What is Sarah's behaviour in this example 
 
Sarah doesn't like loud music 
Sarah turns the music down 
Kirstie is angry with Sarah 
All of the above 
 
7. Of the following, why may behaviour occur? 
To gain access to something 
To escape a situation 
To gain someone's attention 
All of the above 
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8. Every time Bethany's mum asks her to wash the dishes she moans. Bethany's mum 
hates listening to her moan so tells her she doesn't have to do the dishes if she stops 
moaning. Bethany stops moaning. What is the function of moaning? 
Attention from mum 
Escape from doing the dishes 
Sensory 
All of the above 
 
9. Sensory behaviour occurs because the individual enjoys the internal feeling from 
engaging in the behaviour. 
True 
False 
 
10. A response to the environment is known as                  . 
Antecedent 
Behaviour 
Consequence 
All of the above 
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Appendix I 

Training session three and quiz (answers highlighted) 
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1. Which of the following definitions describes positive reinforcement? 
A stimulus is removed following a behaviour which increases the future frequency of 
a behaviour 
A stimulus is added following a behaviour which decreases the future frequency of a 
behaviour 
a stimulus is removed following a behaviour which decreases the future frequency of 
a behaviour 
A stimulus is added following a behaviour which increases the future frequency of a  
behaviour 
 
2. Tedd is learning to talk. Tedd says the word "dad". His dad claps and hugs him. 
Ted continues to use the word "dad". Which type of reinforcement is this? 
Positive reinforcement 
Negative reinforcement 
Edible 
Praise 
 
3. John does not like vegetables. His parents place his plate down on the table with 
vegetables on it. Every time John sees the vegetables on his plate he screams. His 
parents take the vegetables away and John stops screaming. John's behaviour is 
maintained by... 
Positive reinforcement 
Negative reinforcement  
Positive punishment 
Negative punishment 
 
4. Using a punishment procedure without trying any reinforcement procedures first is 
the right thing to do. 
True 
False 
 
5. Which of the following definition describes positive punishment? 
A stimulus added following a behaviour that increases the future frequency of that 
behaviour 
A stimulus removed following a behaviour that decreases the future frequency of 
that behaviour 
A stimulus added following a behaviour that decreases the future frequency of that 
behaviour  
A stimulus removed following a behaviour that increases the future frequency of that 
behaviour 
 
6. Jenny's teacher gives her a worksheet. Jenny hides under the table. Jenny's teacher 
takes the worksheet away and Jenny comes out from under the table. In the future, 
every time Jenny is given a worksheet she is likely to hide under the table. Hiding 
under the table is maintained by... 
positive reinforcement 
positive punishment 
negative reinforcement 
None of the above 
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7. You should only use punishment procedures when... 
All other methods have been tried and tested, the appropriate assessments have been 
conducted and you are supervised by a BCBA 
When a child hits you 
Because the parents told you to 
None of the above 
 
8. Natasha makes inappropriate jokes to her peers during class. Her teacher gives her 
a 30-minute timeout where she has to stand outside the classroom. Natasha stops 
making inappropriate jokes during class time. This is describing.... 
Positive reinforcement 
Positive punishment  
Negative reinforcement  
Negative punishment 
 
9. Which of the following definitions describe negative reinforcement? 
A stimulus ADDED following a behaviour INCREASES the future frequency of the 
behaviour 
A stimulus REMOVED following a behaviour DECREASES the future frequency of 
the behaviour 
A stimulus REMOVED following a behaviour INCREASES the future frequency of 
the behaviour 
A stimulus ADDED following a behaviour DECREASES the future frequency of the 
behaviour 
 
10. Behaviour analysts should always recommend the least restrictive procedure. 
True 
False 
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Appendix J 

Training session four and quiz (answers highlighted) 
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1. A                            affects how strongly a behaviour will be reinforced or punished 
by their behaviour. 
Reinforcer 
Punisher 
Motivating operation 
None of the above 
 
2. You are teaching a child how to make a drink. When is the best time to teach this 
skill? 
When they have been deprived of fluids for a few hours 
When they have just finished having a drink 
At bed time 
None of the above 
 
3. Tommy has just had his breakfast. Having breakfast is now an abolishing 
operation for food as Tommy is no longer hungry. 
True 
False 
 
4. You are teaching your child to mand for a toy train. He has been playing with the 
train all day and is not motivated to mand for it.  How might you alter the motivating 
operation for the next session? 
Do not let the child have access to the train until the next session 
Let the child play freely with train 
Give him a different toy train 
Allow him to only play with the train 
 
5. Verbal behaviour is NOT important in applied behaviour analysis 
True 
False 
 
6. A child sees a cookie on the counter. He says "cookie" and you give him the 
cookie. What verbal operant is this? 
Echoic 
Mand 
Intraverbal 
Tact 
 
7. You are out for a walk with a child you are working with. He looks to the sky and 
sees a bird. He says "bird". You reply with "well done, that is a bird!". What verbal 
operant is this? 
Echoic 
Mand 
Intraverbal 
Tact 
 
8. You arrive at the home of the child you are working with. You greet him and say 
"hello, how are you?" the child replies, "I'm fine". What verbal operant is this? 
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Echoic 
Mand 
Intraverbal 
Tact 
 
9. You are working with the child and you say "bike". The child repeats "bike". 
What verbal operant is this? 
Echoic 
Mand 
Intraverbal 
Tact 
 
10. Both an establishing operation and an abolishing operation are known as a 
motivating operation. 
True 
False 
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Appendix K 

Training session five and quiz (answers highlighted) 
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1. What is Extinction?  
Withdrawing a reinforcer from a previously reinforced behaviour 
Telling the individual to stop engaging in the behaviour 
Rewarding the individual for engaging in the behaviour 
Using a gentle physical block to prevent the individual from engaging in the 
behaviour 
 
2. What are the three learning principles of behaviour in applied behaviour analysis? 
Assessment, data collection, reinforcement 
Reinforcement, punishment, extinction 
Reinforcement, verbal praise, edibles 
Measurement, punishment, assessment 
 
3. Extinction is a punishment procedure. 
True 
False 
 
4. What are three ways extinction can be used? 
Positive reinforcement, negative reinforcement, automatic reinforcement 
Positive reinforcement, positive punishment, extinction 
Negative reinforcement, negative punishment, positive reinforcement 
As a punishment procedure 
 
5. Which definition describes "response blocking" 
Withdrawing a reinforcer that previously reinforced a behaviour 
Blocking the individual from engaging in the behaviour 
A stimulus added to increase a behaviour 
A stimulus removed to increase a behaviour 
 
6. Bobby tells his mum he is going to hit his brother. Mum stands in-between Bobby 
and his brother to prevent Bobby from hitting his brother. This scenario describes.... 
Positive reinforcement 
Extinction 
Negative reinforcement 
Response blocking 
 
7. An extinction burst is...  
An immediate increase in the frequency of responding when an extinction procedure 
is initially implemented 
A re-occurrence of a previous problem behaviour 
Ignoring a behaviour 
An immediate decrease in responding when an extinction procedure has initially 
been implemented  
 
8. Spontaneous recovery involves...  
An immediate increase in the frequency of responding when an extinction procedure 
is initially implemented 
A re-occurrence of a behaviour that has previously been placed on extinction 
Reinforcing the behaviour 
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All of the above 
 
9. When spontaneous recovery occurs you should continue to withhold 
reinforcement. 
True 
False 
 
10. Adam has been engaging in tantrum behaviour to get attention from his dad. Dad 
starts to ignore the tantrums but the tantrums get worse. What should Adam's dad 
do? 
Give Adam a hug and tell him everything will be alright 
Continue to ignore his tantrums 
Call Adam's mum 
None of the above 
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Appendix L 

Training session six and quiz (answers highlighted) 
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1. When designing a task analysis, what should we consider? 
The age of the person completing the task analysis 
Prior experience with the skill 
Individual's skill level 
All of the above 
 
2. Which chaining procedure starts by teaching the first step in the chain FIRST? 
Backward chaining 
Tasks analysis 
Total task chaining 
Forward chaining 
 
3. What is an Sd (discriminative stimulus)? 
A reinforcer 
A cue for an individual to engage in a behaviour 
A punisher 
All of the above 
 
 4. An Sd (discriminative stimulus) signals the availability of reinforcement? 
True 
False 
 
5. Adam is learning to make a cup of tea. All of the steps are done for him except for 
the last step. Adam must complete the last step by himself. What chaining procedure 
is this describing? 
Forward chaining 
Total task chaining 
Backward chaining  
None of the above 
 
6. Jenny is learning to wash her hands. She is taught every step in the task analysis 
during each session. If she has difficulty with a particular step, prompts are used. 
What type of chaining procedure is this? 
Forward chaining 
Total task chaining 
Backward chaining 
None of the above 
 
7. You are designing a task analysis, how might you find out what steps are involved 
in the task? 
Watch a competent learning do the task 
Seek advice from an expert 
Complete the task yourself 
All of the above 
 
8. The consequence of completing a step within a chain functions as an Sd to 
complete the next step of the chain. 
True 
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False 
 
9. A task analysis is required to implement any chaining procedure 
True 
False 
 
10. Teaching the last step of a chain FIRST is what type of chaining procedure? 
Forward chaining 
Total task chaining 
Backward chaining 
None of the above 
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Appendix M 

Training session seven and quiz (answers highlighted) 
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1. What is a prompt? 
A stimulus that comes before a response 
A stimulus that comes after a consequence 
A stimulus that comes after a response  
All of the above 
 
2. A prompted response should still be reinforced during the initial stages of learning 
a new skill. 
True 
False 
 
3. A verbal prompt is which type of prompt? 
A movement prompt 
A response prompt 
A positional prompt 
A stimulus prompt 
 
4. Writing the written word car inside a picture of a car describes which type of 
prompt? 
Redundancy prompt 
Movement prompt 
Response prompt  
All of the above 
 
5. A full physical prompt involves which of the following? 
Pointing to the correct response 
Placing your hand over the individuals hand and directing them to the correct 
response 
Letting the individual complete the step independently  
All of the above 
 
6. A gesture prompt is which of the following? 
Pointing to the correct response 
Letting the individual complete the step independently 
Placing your hands over the individuals hand and directing them to the correct 
response 
All of the above 
 
7. A delayed prompt involves inserting a time between the Sd and the prompt giving 
the individual an opportunity to respond independently. 
True 
False 
 
8. When teaching a skill, the final aim is that the individual will always need a 
prompt to complete the skill. 
True 
False 
 
9. When should we use a prompt? 
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Only when the individual needs them 
When the individual can complete the skill independently  
Never 
None of the above 
 
10. How do we fade a prompt? 
Systematically  
Remove the prompt straight away 
We do not fade prompts 
All of the above 
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Appendix N 

Training session eight and quiz (answers highlighted) 

 

 

 



 

 
 
 

 
 
  437 

 

 

 

 



 

 
 
 

 
 
  438 

 

 



 

 
 
 

 
 
  439 

 

 

 



 

 
 
 

 
 
  440 

 

 

 



 

 
 
 

 
 
  441 

 

 



 

 
 
 

 
 
  442 

 

 



 

 
 
 

 
 
  443 

 

 



 

 
 
 

 
 
  444 

 

 



 

 
 
 

 
 
  445 

 

1. An individual is learning how to make their bed. They are being taught using a 

most-to-least prompting hierarchy. The criterion for moving to the next least 

intrusive prompt is over 3 consecutive days. The first steps data looks like this:  full 

physical + (FP +), full physical + (FP+), full physical + (FP+). What should the next 

data series look like if scored correctly? 

Gesture + (G +) 
Independent - (I -) 
Partial physical + (pp+) 
Partial physical - (pp-) 
 
2. What should be done before we start data collection? 
Nothing, we can start straight away 
Have an operational definition for the target behaviour 
Start training with a full physical prompt 
All of the above 
 
3. How can we tell if a behaviour is changing? 
We can't tell 
Find out from other people 
Look at the data 
None of the above 
 
4. Applied behaviour analysis                
is an evidence-based practice 
uses data to evaluate behaviours 
measures behaviour 
All of the above 
 
5. Some data recording methods include: 
Frequency 
Duration 
Interval recording 
All of the above 
 
6. You are using a least-to-most prompting hierarchy. What should the first data 
series look like? 
Independent (I) plus or minus 
Partial physical (pp) plus or minus 
Full physical (FP) plus or minus 
Gesture (G) plus or minus 
 
7. Frequency recording involves 
Counting the number of times the individual engaged in the behaviour within a given 
time period 
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Timing how long the individual engaged in the behaviour 
Observing if the individual is engaging in the behaviour at a pre-determined interval 
None of the above 
 
8. Duration recording involves  
Counting the number of times the individual engages in the behaviour 
Timing how long the individual engages in the behaviour 
Observing if the individual is engaging in the behaviour at a pre-determined interval 
None of the above 
 
9. Interval recording involves 
Counting the number of times the individual engages in the behaviour 
Timing how long the individual engages in the behaviour 
Observing if the individual is engaging in the behaviour at a pre-determined interval 
None of the above 
 
10. You are taking data on a least-to-most prompting hierarchy schedule. The 
criterion for moving to the next intrusive prompt is if the individual scores 
incorrectly at the prescribed prompting level for 2 days. Your data currently looks 
like this, Partial physical + (PP+), Gesture - (G -), Gesture - (G-). What should your 
next prompt level be? 
Partial physical 
Full physical 
Gesture 
Independent  
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Appendix O 

Training session nine and quiz (answers highlighted) 
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1. When planning for generalisation, we should train loosely. 
True 
False 
 
2. What is generalisation? 
Teaching a skill 
Recording data 
Teaching many individuals one skill 
Teaching an individual a skill in different settings with different people and different 
materials 
 
3. When training loosely what should we do? 
Teach the skill in different areas 
Change the data collection method 
Perform the skill for the individual 
All of the above 
 
4. What is mediation? 
Using common materials 
Including others in the teaching of a skill 
Teaching a skill in a different environment  
Training loosely  
 
5. Planning for generalisation is key when teaching a skill 
True 
False 
 
6. You are teaching a child how to say goodbye. Which of the following exemplars 
should you use? 
Bye 
See you later 
Goodbye 
All of the above 
 
7. When teaching a child how to respond to "how are you?", we also teach them how 
to respond to "how goes it?", "alright?" and "what's up". This describes what? 
Exemplars 
Training loosely 
General case analysis 
Common materials 
 
8. When selecting a target behaviour, we should select a behaviour that will 
eventually receive natural reinforcement 
True 
False 
 
9. We have taught a child how to flush the toilet after use, how can we plan for 
generalisation with this skill? 
Ensuring the child knows how to use different handles to flush the toilet 
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Providing continuous reinforcement 
Collect data every time the child flushes the toilet 
All of the above 
 
10. When a child can complete a skill in different settings with different people, the 
skill has been               
Restricted 
Generalised  
Difficult 
None of the above 
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Appendix P 

Training testers feedback 
Feedback from participant 1 (written on paper): 
“Introduction: 

- Really liked video, introduced everything well and gave a clear outline of 
what the training would involve 

- Easy to understand 
- Sound and picture good 
- Viewed on PC + mobile and format good. 

Training Session One: 
- Liked bullet points as this broke up the sections. Perhaps have a space in 

between large blocks of text to give the reader a ‘pause’. 
- Like the way you explain concepts such as Dead Man’s test – made this 

easier to understand. 
- Got a bit lost at end of paragraph on pg3 can this be broken up further or 

terms such as “operationally concise” explained a bit simpler? 
- Really like video and option for trainee to test themselves  
- Quiz really good – trick questions such as 4 was good. I got 90% 

Training Session Two: 
- Liked recap! 
- Error in first paragraph of recap? 
- Like format of things spaced out 
- Examples very helpful 
- Scenarios helpful as made sure you understood what you have read 
- Quiz really good again. Got 80% but that’s just me not reading 2 questions 

properly. 

Training Session Three: 
- Content a bit more difficult, needed to read a few times to understand but 

examples helped 
- Maybe add colour to the words you want to highlight rather than just block 

capitals? 
- Recap “important” at the end helpful. 
- Quiz challenging but good. Got 80% but again this is due to not reading the 

questions properly. 

Training Session Four: 
- Again content a little more difficult than before but this seems normal. 
- Explanation of MO a bit difficult to understand 
- Examples helped understanding 
- Pg 4 point 3 – what is “mand”? – first time this word is introduced?? 
- Table 1 easy to understand 
- Quiz good – got 100%! 

Training Session Five: 
- Personally for me white writing against the green background a bit hard to 

read 
- Pg 3 – “weather” should be “whether” 
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- Second video not sure of the procedure – is [participant name] the child and 
you are ignoring it so this is extinction? Or is [participant name] the parent 
trying to get child’s attention? 

- Like the way examples are the same person as helps example make sense 

[new page] TS [training session] 5 cont: -  
- Could you explain at start the difference between extinction and punishment? 
- Quiz Q1 4th option bigger size font 
- Q7 different sizes + Q8  
- Got 100% 

Training Session 6: 
- At start could you briefly explain the term chaining procedure? 
- Could you simplify “task analysis” – I know what you mean but will others 

be familiar with what analysis means? 
- Tea example good! 
- Could term validate be explained a bit more simply? 
- Could you highlight in text terms “record”, “consult” and “perform” to show 

the three different steps? 
- Like the now it’s your turn for task analysis 
- SD bit a little more confusing 
- Chaining procedure diagram a bit complex for me to understand – might need 

you to go through it with them. 
- Videos really good 
- Chaining section more difficult  
- Guess the chain really good 
- 90% at Quiz 

Training Session 7: 
- Recap helpful 
- Maybe highlight your key words in text 
- Your turn videos really good 
- Prompting hierarchy a bit difficult 

Training Session 8: 
- Could you briefly explain graph pg 2? 
- How to collect data more difficult but think this is to be expected  
- A lot of content on pg 5 
- Quiz Q1 bit wordy 

Training Session 9: 
- Easy to understand 
- Clear layout and terms explained well 

 
*could you have one more training doc[ument] with a total recap + explain key 
concepts again?” 
Feedback from participant 2 (sent in an e-mail): 
“Just some brief feedback: 
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• Generally I found all the sessions clear and concise and in a language that 
was easy to understand, particularly as it was a new area for me. 

• I think the sessions really progressed and the recap at the beginning of each 
session really helped improve understanding and reemphasises key points 
which I found good for helping remember the facts. 

• Session 1 - Page 1 - 4th bullet point starting with Scientists,  I wasn't sure 
whether the next word should be 'have' as it says 'nave' currently. 

• I think the colour of the documents made it more intriguing which helps 
engagement. 

• The videos are useful for helping understand the concepts. 
• Session 5 - the white text on the pale green background made it harder to 

read. 
• Session 6 - session on chaining was more difficult to comprehend as there 

were a lot of different factors involved, maybe if it could be broken down 
further or more examples. 

If you need any[ ]more let me know, I only made short notes when reading the 
sessions.” 
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Appendix Q 

Task analyses for teaching functional living skills 

Table A 

Child task analysis: dressing (used for all four children) 

 

1. Lift bottom of t-shirt with both hands 

2. Lift t-shirt to head 

3. Pull t-shirt over head 

4. Put right arm inside t-shirt 

5. Push right arm through right sleeve 

6. Put left arm inside t-shirt 

7. Push left arm through left sleeve 

8. Pull the bottom of t-shirt down to cover stomach 

9. Lift top of first sock with both hands 

10. Place foot at opening of sock 

11. Pull sock over foot 

12. Lift top of second sock with both hands 

13. Place foot at opening of sock 

14. Pull sock over foot 

15. Pull Velcro off first shoe 

16. Place both hands on each side of shoe 

17. Put foot to opening of shoe 

18. Push foot into shoe 

19. Fold Velcro over 

20. Pull Velcro off second shoe 

21. Place both hands at each side of shoe 

22. Put foot to opening of shoe 

23. Push foot into shoe 

24. Fold Velcro over  

% OFF STEPS PERFORMED SUCCESSFULLY 
% OFF STEPS PERFORMED INDEPENDENTLY  
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Table B 
 
Task analysis: hand washing  
(used for all four children) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Turn on water 

2. Wet all of hands 

3. Turn off water 

4. Get soap 

5. Rub palms together for 3s 

6. Rub top of right palm for 3s 

7. Rub top of left palm for 3s 

8. Turn on water 

9. Rinse hands until soap is gone 

10. Turn off water 

11. Puts hand at electric sensor for 
paper 

12. Pull paper off 

13. Dry palms for 3s 

14. Dry top of right palm for 3s 

15. Dry top of left palm for 3s 

% OFF STEPS PERFORMED 
SUCCESSFULLY 
% OFF STEPS PERFORMED 
INDEPENDENTLY  
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Table C 

Child task analysis: making a snack (Mohammed and Sasmita) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Take two slices of bread from packet 

2. Place two slices of bread on the counter top 

3. Open butter  

4. Put knife inside butter 

5. Scoop butter with knife 

6. Spread butter on whole slice of bread 

7. Put lid on butter 

8. Screws lid off Nutella 

9. Place knife inside Nutella 

10. Scoop Nutella with knife 

11. Spread Nutella on whole slice of bread 

12. Put lid on Nutella 

13. Take one slice of bread and place on top of the 
other slice 

14. Cut sandwich in half 

% OFF STEPS PERFORMED SUCCESSFULLY  
% OFF STEPS PERFORMED INDEPENDENTLY  
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Table D 
 
Child task analysis: Making a snack (Daniel) 
 

1. Take two crackers 

2. Place two crackers on the counter 

3. Open Nutella 

4. Put knife inside Nutella jar 

5. Scoop Nutella with knife 

6. Spread Nutella on the cracker 

7. Close Nutella Jar 

% OFF STEPS PERFORMED SUCCESSFULLY  
% OFF STEPS PERFORMED INDEPENDENTLY  
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Appendix R 

Social validity questionnaire  

 Strongly 
Agree  
(please 
tick) 

Agree  
(please 
tick) 

Uncertain/Not 
Applicable 
(please tick) 

Disagree 
(please 
tick) 

Strongly 
Disagree 
(please 
tick) 

I found the technology 
useful and did not 
encounter connection 
difficulties 

     

The training was 
useful 
 

     

I feel confident using 
the principles of 
applied behaviour 
analysis 

     

In general, I found the 
training helpful for the 
work I do 

     

The answers to my 
questions were clearly 
explained 

     

Telehealth is good 
way to make contact 
with a BCBA 

     

I felt confident 
implementing the 
behaviour intervention 

     

I would recommend 
the use of telehealth 
for behaviour 
interventions 

     

The child I worked 
with made 
improvements 

     

I would use telehealth 
for training again 

     

I enjoyed the 
experience 
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Appendix S 

Training session one and quiz (answers highlighted): FA+FCT study  
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1. Before conducting a behaviour assessment, we must do which of the following? 
Obtain permission 
Collect data 
Ignore the behaviour 
Nothing, we can go ahead with the assessment 
 
2. What is the purpose of a functional behaviour assessment? 
To gather interpretations of the behaviour  
To gain measurable and observable information about the challenging behaviour 
There is no purpose 
To help the teacher 
 
3. Observing the behaviour in the natural environment and conducting ABC data is 
which type of assessment? 
Indirect 
Direct 
Permanent product 
Observational data 
 
4. Conducting an interview with a teacher about their student's challenging 
behaviour is which type of assessment? 
Indirect 
Direct 
Permanent product 
Observational data 
 
5. Observing what happens immediately before a behaviour is which of the 
following terms? 
Consequence 
Behaviour 
Antecedent 
ABC data 
 
6. Observing what the student does is which of the following terms? 
Antecedent 
Consequence 
Behaviour 
ABC data 
 
7. Observing what happens immediately after a behaviour is which of the following 
terms? 
Antecedent 
Behaviour 
Consequence 
ABC data 
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8. If we believe our student's behaviour is occurring because of medical reasons what 
should we do? 
Refer to a doctor 
Try to figure out what the medical issue is 
Continue with the assessment 
The student doesn't need a behaviour assessment 
 
9. Which type of assessment is more reliable? 
An interview with a parent 
Observing the behaviour in the natural environment 
Likert Scales 
An interview with the teacher 
 
10. Conducting a functional behaviour assessment guides us to... 
Collect data 
Determine medical reasons for behaviour 
Design an effective intervention 
Promote understanding 
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Appendix T 

Training session two and quiz (answers highlighted): FA+FCT study 
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1. Why do we need to conduct a preference assessment? 
To collect more behavioural data 
To assess a child's favourite toys or edibles 
To help decrease challenging behaviour 
To allow the child time to play with toys 
 
2. A multiple stimulus without replacement preference assessment involves which of 
the following? 
Observing a child in the natural environment to see which toys they play with the 
most 
Presenting the child with two items at a time to see which one they chose 
Lining up all items to see which one the child choses first 
Removing items the child plays with 
 
3. A free operant preference assessment involves which of the following? 
Observing a child in the natural environment to see which toys they play with the 
most 
Presenting the child with two items and observing which item they select  
Lining up all items to see which one the child choses first 
Removing items the child plays with 
 
4. A paired stimulus preference assessment involves which of the following? 
Observing a child in the natural environment to see which toys they play with the 
most 
Presenting the child with two items and observing which item they select 
Lining up all items to see which one the child choses first 
Removing items the child plays with 
 
5. A preference assessment helps us to determine... 
Which items may act as a reinforcer 
How much work a child will do to get access to a reinforcer 
How often we need to reinforce a behaviour 
How much of the reinforcer the child needs 
 
6. If a child often exhibits challenging behaviour when a preferred item is taken 
away, which preference assessment would be more suitable? 
Multiple stimulus without replacement 
Paired stimulus 
Free operant 
We cannot do preference assessments with children who exhibit challenging 
behaviour 
 
7. Recording the duration of how long a child plays with a toy in the natural 
environment is describing which preference assessment? 
Paired stimulus 
Multiple stimulus without replacement 
Free operant  
Single stimulus 
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8. If you notice a side bias (the child is always selecting an item from the right and 
never the left), what should you do? 
Mix up the order in which items are placed 
Nothing 
Make a note in the data 
Do not allow them to select the item 
 
9. You are conducting a multiple stimulus without replacement preference 
assessment. The child keeps selecting more that one item. What should you do? 
Allow the child to select both items  
Ignore the behaviour 
Block the selection and represent the trial 
Do the preference assessment at another time 
 
10. You are conducting a multiple stimulus without replacement preference 
assessment and you are on the last few trials. The child does not make a selection. 
What should you do? 
Change the items as the child does not like these items 
Make a note in the data that the child did not select the item 
Prompt the child to make a selection 
End the assessment and conduct at a later time 
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Appendix U 

Training session three and quiz (answers highlighted): FA+FCT study 
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1. A functional analysis is which form of assessment? 
Indirect 
Direct 
Data driven 
Objective 
 
2. A functional analysis involves... 
Interviewing a care giver 
Collecting ABC data 
Systematically arranging conditions to evaluate their effect on behaviour 
A checklist 
 
3. Which of the following describes the escape condition? 
Providing the child with attention every time they engage in the target behaviour 
Leaving the child alone to see if they engage in the target behaviour 
Giving the child free access to to preferred toys to see if they engage in the target 
behaviour 
Removing a demand every time the child engages in the target behaviour 
 
4. Which of the following describes the attention condition? 
Providing the child with attention every time they engage in the target behaviour 
Leaving the child alone to see if they engage in the target behaviour 
Giving the child free access to toys to see if they engage in the target behaviour 
Removing demands every time the child engages in the target behaviour 
 
5. Which of the following describes the play condition? 
Providing the child with attention every time they engage in the target behaviour 
Leaving the child alone to see if they engage in the target behaviour  
Giving the child free access to toys and attention to see if they engage in the target 
behaviour 
Removing demands every time the child engages in the target behaviour 
 
6. Which of the following conditions tests for automatic reinforcement (sensory) 
Escape 
Alone 
Play 
Attention 
 
7. Why may a brief functional analysis be used instead of a traditional functional 
analysis? 
The behaviour analyst cannot be bothered implementing a traditional functional 
analysis 
A brief functional analysis tests all 4 conditions 
Assessment time is limited 
It's easier 
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8. Which assessment procedure yields the most reliable results? 
ABC data 
An interview 
A functional analysis 
A checklist 
 
9. Which of the following assessment procedures is the hardest to implement 
ABC data 
Interviews 
Checklists 
Functional analysis 
 
10. A functional analysis can guide behaviour analysts to implement effective 
interventions 
True 
False 
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Appendix V 

Training session four and quiz (answers highlighted: FA+FCT study 
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1. Functional communication training is an intervention that... 
aims to replace the problem behaviour with a more appropriate behaviour 
uses chaining techniques 
uses a task analysis 
is a token economy  
 
2. When selecting a replacement behaviour we should always... 
Teach a difficult replacement 
Only ever teach signs 
Make sure the replacement behaviour is easy for the learner to access reinforcement 
We do not need to teach a replacement behaviour 
 
3. Functional communication training uses which principle of applied behaviour 
analysis? 
Punishment 
Extinction 
Chaining 
Task Analysis 
 
4. If we are teaching a sign as a replacement behaviour we need to consider which 
off the following? 
Whether individuals in the child's environment will understand the sign 
If the child will need to learn how to gain the listeners attention 
If the sign can be reinforced 
All of the above 
 
5. Continuous reinforcement involves... 
Reinforcing the behaviour after every third response 
Reinforcing the behaviour after every 3 minutes 
Ignoring the behaviour 
Reinforcing every response  
 
6. When should we use continuous reinforcement? 
When teaching a new skill 
After the child has learnt the skill 
After 2 months of no improvement 
Never 
 
7. When implementing functional communication training we should... 
Set up the environment 
Prompt the correct response 
Fade prompts after the child has learnt the replacement behaviour 
All of the above 
 
8. If the child engages in the problem behaviour we should... 
Provide attention 
Allow the child to leave the room 
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Not provide any reinforcement (extinction)  
Give the child their favourite toy 
 
9. Once the child has learnt the replacement behaviour we should always thin 
reinforcement. 
True 
False 
 
10. Once the child has learnt the replacement behaviour what should we do next? 
No longer provide reinforcement 
Teach the child to wait 
Keep using a continuous reinforcement schedule 
Praise the child 
 
 
 

 


