
DOCTOR OF PHILOSOPHY

Applied behaviour analysis-based interventions to improve behavioural water safety for
children with autism spectrum disorders

Martin, Catriona

Award date:
2019

Awarding institution:
Queen's University Belfast

Link to publication

Terms of use
All those accessing thesis content in Queen’s University Belfast Research Portal are subject to the following terms and conditions of use

            • Copyright is subject to the Copyright, Designs and Patent Act 1988, or as modified by any successor legislation
            • Copyright and moral rights for thesis content are retained by the author and/or other copyright owners
            • A copy of a thesis may be downloaded for personal non-commercial research/study without the need for permission or charge
            • Distribution or reproduction of thesis content in any format is not permitted without the permission of the copyright holder
            • When citing this work, full bibliographic details should be supplied, including the author, title, awarding institution and date of thesis

Take down policy
A thesis can be removed from the Research Portal if there has been a breach of copyright, or a similarly robust reason.
If you believe this document breaches copyright, or there is sufficient cause to take down, please contact us, citing details. Email:
openaccess@qub.ac.uk

Supplementary materials
Where possible, we endeavour to provide supplementary materials to theses. This may include video, audio and other types of files. We
endeavour to capture all content and upload as part of the Pure record for each thesis.
Note, it may not be possible in all instances to convert analogue formats to usable digital formats for some supplementary materials. We
exercise best efforts on our behalf and, in such instances, encourage the individual to consult the physical thesis for further information.

Download date: 23. May. 2023

https://pure.qub.ac.uk/en/studentTheses/5f519492-bd04-4c77-a215-2652798d8438


 1 

 

 

 

 

 

 

 

Supervisor: Prof. Karola Dillenburger  

 

 

 

 

 

A dissertation submitted as requirement for the degree of Doctor of Philosophy 

(PhD) in the School of Education, Queen’s University Belfast 

Submitted 09/2018 

APPLIED BEHAVIOUR ANALYSIS-BASED 

INTERVENTIONS TO IMPROVE BEHAVIOURAL 

WATER SAFETY FOR CHILDREN WITH AUTISM 

SPECTRUM DISORDERS. 
 

Student Name: Catriona Martin, LLB MSc 



 2 

ABSTRACT 

Autism Spectrum Disorder (ASD), recognised through impairments in social communication 

skills, and restrictive and repetitive behaviours, affects approximately 1 in every 88 children. 

49% of autistic children elope or wander on occasions, subjecting themselves to unsupervised 

dangers, 24% of these children are exposed to situations of ‘near-drowning’. This has led to 

more than 60% of parents of a child with ASD choosing to avoid activities outside of the 

house. The research presented in this thesis applied behaviour analytic knowledge to assess 

and enhance the way in which children with ASD are taught to swim, including being 

desensitised to the swimming pool environment and the development of water safety skills 

(targeting skills outlined in the Shepperd Swim School Syllabus). Using inductive single 

system research designs, procedures were developed to teach water safety that have far-

reaching implications for safeguarding children with ASD. 
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TERMINOLOGY 

There is controversy regarding which terminology is the most appropriate, most person-

centred, and most respectful when talking about people with autism and with additional 

support requirements. 

 

Kenny, Hattersley, Molins, Buckley, Povey and Pellicano (2015) surveyed both individuals 

with autism and professionals who support individuals with autism to determine which 

terminology was preferred within these two populations. The findings demonstrated that there 

was no clear consensus regarding the most appropriate terms to use and that there appeared to 

be significant disagreement between people with autism (or autistics) and the professionals 

who work in this area. In general, it seemed that respondents with autism preferred the term 

‘autistic', whereas professionals preferred the person-first term ‘person with autism'. There 

was not, however, a clear choice as to which terms are most suitable. Given the professional 

nature of this thesis, the term ‘person with autism' will be used throughout, as is the case in 

other professional contexts and the general literature related to autism.  

 

In addition, recently a shift has occurred in relation towards favouring the use of the term 

‘autism spectrum condition’ rather than Autism Spectrum Disorder. However, given that the 

term Autism Spectrum Disorder (ASD) remains the recognised diagnostic terminology of the 

Diagnostic and Statistical Manual-5, in this text, therefore, the term ASD was used. 
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INTRODUCTION 

This section introduces the most central topics related to the research questions, namely, 

autism, applied behaviour analysis, behavioural safety and mortality in autism. This is 

followed by a review of the literature on each of these topics. 

 

AUTISM SPECTRUM DISORDERS 

Chapter 1 focuses on Autism Spectrum Disorders. Autism is a developmental disorder that 

usually becomes apparent in early childhood. The prevalence of autism is a much-researched 

topic, and over the years, the estimated number of cases has increased dramatically. Research 

published by the Centre for Disease Control shows that at least as many as 1 in 50 children 

are diagnosed with Autism Spectrum Disorders (Blumberg et al., 2013). Autism affects many 

aspects of a person’s life including the way that they perceive the world, interact with their 

environment, and how they relate to the people around them. Autism affects people throughout 

their lives and specific presentation and symptomology of autism has been associated with 

poor awareness of risk and a lack of safety skills (Asher, Rivara, Felix, Vance, & Dunne, 

1995).  

 

Chapter 1 discusses the history and development of autism as a diagnosis and considers some 

of the most critical factors in the evolution of ASDs within the clinical environment. The core 

elements of the diagnostic manual are defined, and there is some consideration of the changes 

in prevalence and incidence statistics. The possible causes of autism are discussed in Section 

1.2 followed by a discussion of diagnosis and presentation in Section 1.3. Finally, Section 
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1.3.6 discusses the current trend of intervention programmes being applied in the population 

with autism and the evidence base to support them. 

 

MORTALITY AND AUTISM SPECTRUM DISORDERS 

Chapter 2 outlines the problem of mortality within the autism population and the approach of 

behavioural skills training. People with autism are at increased risk of mortality when 

compared with the typical population (Bilder et al., 2013; Gillberg, Billstedt, Sundh, & 

Gillberg, 2010; Guan & Li, 2017; Isager, Mouridsen, & Rich, 1999; Pickett, Paculdo, 

Shavelle, & Strauss, 2006; Pickett, Xiu, Tuchman, Dawson, & Lajonchere, 2011; Shavelle & 

Strauss, 1998; Woolfenden, Sarkozy, & Ridley, 2012). Some of the most common causes of 

death include associated medical disorders (i.e. epilepsy) and accidental death (Gillberg et al., 

2010). It is understood that people with autism are at increased risk of accidental death due to 

behavioural difficulties such as elopement and reduced responding to signs of potential 

dangers (Schendel et al., 2016). 

 

The evidence described in Chapter 2 demonstrates that people with autism are at increased 

risk of death from accidental causes and discuss some of the approaches that have been used 

to attempt to improve behavioural safety outcomes (although not directly related to water-

based behavioural safety).  
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APPLIED BEHAVIOUR ANALYSIS 

Chapter 3 focuses on the application of the science of behaviour analysis. Applied Behaviour 

Analysis (ABA) has been utilised in a variety of different areas including improving adherence 

to health and safety protocols (Boyce & Geller, 2001); training athletes (Smith & Smoll, 

1991); training animals (Protopopova, Kisten, & Wynne, 2016; Protopopova & Wynne, 2015) 

and improving outcomes for people with developmental disorders (Dillenburger, Keenan, 

Gallagher, & McElhinney, 2004; MacDonald, Parry-Cruwys, Dupere, & Ahearn, 2014; 

Matson, 2007). Organisational Behaviour Management (OBM) has been shown to be effective 

for improving behavioural outcomes at a group level (Schell, 1998); Behavioural Skills 

Training (BST) has taught children to apply the safety principles regarding safe interactions 

with strangers and firearms (Gunby, Carr, & Leblanc, 2010; Miltenberger & Thiesse-Duffy, 

1988); and Positive Behaviour Support (PBS) has been developed particularly as a model for 

supporting individuals with non-aversive and person-centred applications (Gore et al., 2007; 

Kincaid et al., 2016).  

 

Most specifically, ABA has seen significant successes in the area of early intervention 

programmes for individuals with autism (Dawson, 2008; Eldevik et al., 2009; Fein et al., 

2013). This notoriety has reinforced the misconception that ABA is an intervention for autism 

(Dillenburger & Keenan, 2009), rather than the application of science which underpins all 

behaviour. ABA is not an intervention for autism (Chiesa 2005). It is the science on which 

many interventions have been based including Discrete Trial Training (DTT), Pivotal 

Response Treatment (PRT), and Natural Environment Training (NET) (amongst others).  
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In Chapter 3, the history of behaviour analytic approaches is described followed by a 

discussion of the dimensions of ABA. Some of the specific behavioural technologies which 

were employed in the study are described in relation to the evidence base supporting them. 

 

BEHAVIOURAL SAFETY AND WATER SAFETY 

Chapter 4 focuses on behavioural safety as well as the benefits of physical exercise, 

particularly swimming, on people with developmental disabilities and, specifically, autism 

spectrum disorders. Behavioural safety programmes refer to the application of the science of 

behaviour analysis to safety behaviours. Behavioural safety research has, over many years, 

demonstrated positive outcomes in a vast array of areas including responding to strangers; 

teaching personal safety skills to prevent abuse and abduction (Miltenberger and These-Duffy, 

1988; Poche, Yoder & Miltenberger, 1988); road safety skills (Yeaton & Bailey, 1978); 

firearm injury prevention (Gatheridge, 2004); handling broken items (Winterling, Gast, 

Wolery, & Farmer, 1992); and seeking help when lost (Bergstrom, Najdowski, & Tarbox, 

2012). Some of this research has been conducted with typically developing populations, and 

some with the developmentally disabled or autistic populations (Bergstrom, Najdowski & 

Tarbox 2012).  

 

APPLIED BEHAVIOUR ANALYSIS AND SWIM SKILLS 

Chapter 5 is the final chapter within the literature review describes the research that has been 

conducted focused on teaching swimming using ABA based methods. It is presented as a 

systematic literature review of all the existing research on the topic of ABA to address swim 

skills in individuals with autism. 
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CHAPTER 1: AUTISM SPECTRUM DISORDERS 

The classification of Autism Spectrum Disorders (ASD) as a diagnostic category has a 

relatively short history. It first appeared in the Diagnostic and Statistical Manual III (DSM 3, 

1980) as ‘Infantile Autism’. In the revisions for Diagnostic and Statistical Manual IV it was 

included within the category of Pervasive Developmental Disorders and (DSM-IV TR., 2000), 

and in DSM 5, ASD was used as an overarching category and specific subcategories 

(including Asperger’s Syndrome) were removed (DSM 5, 2013).  

 

Autism has become a popular topic in the media, receiving increasing attention in both 

journalism and the arts. Episodes of the BBCs Panorama programme (BBC Horizon, 2014) 

exploring the nature of autism have been viewed across the United Kingdom. Newspaper 

columns and letters regularly address the topic, and film and theatre have seen many successes 

in books such as ‘The Curious Incident of the Dog in the Night' (Haddon, 2003) and films 

such as ‘Rain Man’ (Welberg, 2008). Despite this increased coverage, there is a suggestion 

that the representation of ‘how' autism is portrayed in the media is biased: it could be 

suggested that disproportionate focus has been paid towards individuals (typically without 

learning disabilities) who might be described as having ‘genius' tendencies, and that other 

realities regarding the condition (such as problem behaviour and increased risk of mortality) 

are not equally acknowledged. 
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1.1 HISTORY OF ASD 

1.1.1 KANNER VS ASPERGER 

The first publication on the topic of autism as a distinct condition was Leo Kanner's (1943) 

seminal paper describing eleven children with a shared set of characteristics including 

appearing socially distant, having unusual patterns of communication, being rigid about 

routine and being highly sensitive to change within their environment. Kanner (1943) 

described these children using terms such as ‘extreme autistic aloneness' (p.242) and 

‘obsessive desire for…sameness' (p.245). In this paper, Kanner (1943) identified what he later 

termed ‘early infantile autism.’ Although the term autism was used by Kanner (and the term 

‘autistic' by Asperger), it was originally coined by Eugene Bleuler in his 1911 paper describing 

the detachment of Schizophrenic children (Bleuler, 1911). It could be that the use of this term 

was passed down to Kanner and Asperger through shared colleagues (George Frankl and Anni 

Weiss) who were connected with Bleuler through Dr Erwin Lazar of the ‘Lazar’ clinic where 

they both worked (Robison, 2017). Frankl and Weiss both worked at the Lazar Clinic (where 

Asperger was also employed), but Weiss moved to New York to work at Columbia University. 

Frankl followed her to the United States where he received sponsorship from Kanner at Johns 

Hopkins University (Robison, 2017). 

 

A year after Kanner, Hans Asperger showed significant overlap in its description of these 

characteristics (Asperger, 1944). He used the term ‘autistic' to describe the behaviours that he 

had observed (Asperger, 1944). There is still some uncertainty regarding whether or not 

Kanner and Asperger were aware of one another's work and this question has not been entirely 

resolved, despite the potential shared connection between both scientists in George Frankl 

(Robison, 2017). Although Asperger’s work was known around mainland Europe, Asperger 
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was not well known in the English-speaking world until the 1980s (Wing, 1997) and until the 

German developmental psychologist, Uta Frith working at University College London, 

offered an authoritative translation (Howlin, 1997). Kanner did not appear to acknowledge 

Asperger in any of his published works and this created suspicion amidst the research 

community. Some people believe he could not have been ignorant of Asperger’s work and 

suspect him of plagiarism (Feinstein, 2010). The counter-argument to this is that there is 

definitely some distinction between the forms of autism under discussion. The eleven 

individuals that Kanner describes in such detail in his 1943 paper demonstrate significant 

impairment, both cognitively and socially (albeit Kanner suggests the cognitive impairment 

is a by-product of the other difficulties demonstrated). The individuals discussed in Asperger's 

1944 paper suggest average or above average intelligence and there are reports to corroborate 

the suggestion that Asperger deliberately focused on individuals without obvious cognitive 

impairment (Feinstein, 2010). It could be that Kanner was aware of Asperger's research but 

simply saw too large a distinction between the individuals under observation to consider it 

relevant.  

 

Regardless of who identified autism as a unique condition first, both Kanner and Asperger 

have contributed extensively to the field, and their difference in opinion as to the cause of the 

disorder and the potential outcome for those who suffer from it has sparked debate. Both 

Kanner and Asperger worked in the context of a time of political upheaval in Germany when 

people with disabilities faced eugenics Action t4. Action t4 (named after the address 

‘Tiergartenstraße 4 where it was devised) was a system in which the disabled community were 

systematically dehumanised and was a product of the political surroundings in Nazi Germany. 

Because of Action t4, members of German society affected by autism conceivably faced death. 

During this time, Asperger was actively arguing for the value of people with autism in society:  
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‘We claim - not on theoretical grounds but from the experience of dealing 

with many children - that this boy’s positive and negative features are two 

naturally necessary, connected aspects of what is really a homogeneously 

laid-out personality. We can also express this as follows: the difficulties 

which this boy experiences with himself, as well as with his relationship to 

the world, are the price he has to pay for his special gifts.’ (Asperger, 

1938) 

 

Asperger firmly believed that teaching was an effective means of helping people with this 

newly defined condition, although it is not clear that he extended this view to individuals with 

an intellectual disability. On the other hand, Kanner focused more on the concept of autism as 

a biological and innate condition (Kanner, 1943; Kanner & Eisenberg, 1957).  

 

1.1.2 THE REFRIGERATOR YEARS 

Many of the theories which have emerged about autism over the years have been speculative 

at best, but this has not prevented them from gaining popularity in the academic community. 

‘The refrigerator mother' theory (Bettelheim, 1967), has had a sustained impact on the lives 

of families living with autism even though it has been disproven for some years. This theory 

emerged during the 1950s when Sigmund Freud and psychoanalysis were prevailing in many 

areas. This theory assumes that the challenges associated with ASDs stem from a failure on 

the part of the parents (the mother in particular) to bond with the child (Bettelheim, 1967). 

These beliefs can be seen in writers such as Kanner (1949), who coined the term ‘refrigerator 
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mother’ long before Bettelheim made the term famous in his published works. In his original 

case reports, Kanner noted a lack of ‘warm-heartedness’ in both the fathers and the mothers 

of the children involved in his study (Kanner, 1943). As late as 1960, Kanner expressed views 

consistent with that of ‘the refrigerator mother’ (TIME Magazine, 1960). Despite this, Kanner 

went on to defend himself, insisting that he never intended to imply that blame lay with the 

parents, and some arguments have been made that he was simply attempting to describe the 

concept of the autism phenotype which is so widely studied today (Feinstein, 2010). Over the 

course of time, Kanner went on to condemn Bettelheim’s book (Kanner, Rodriguez, & 

Ashenden, 1972) and is reported, at a meeting of the ‘National Society for Autistic Children 

(1969), to have condemned it as “the empty book”.  

  

Bruno Bettelheim moved to America in 1939 after spending nine months in a Nazi 

concentration camp. This experience would seem to have been critical in the development of 

his theories. In 1944, he became the director of the Sonia Shankman Orthogenic School in 

Chicago. Bettelheim wrote about the similarities he saw between the emotional withdrawal he 

witnessed in inmates at the concentration camps, and the social aloofness demonstrated by 

some individuals with autism (Bettelheim, 1967). Although some of Kanner’s statements 

seemed to spark the refrigerator mother theory, Bettelheim took the concept much further. He 

proposed that the parents of children with autism had a specific pathology that was the reason 

for their child’s differences (Bettelheim, 1967). Bettelheim argued that it was a disease that 

could only be cured by separating the child from the cause; in other words by separating the 

child from their parents (Bettelheim, 1967).  
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Bettelheim took a number of children with the diagnosis of early infantile autism into his 

school and away from their families. A visitor to Bettelheim’s centre in the 1970s stated:  

‘There were locked doors everywhere - it is claimed, ‘to keep the world out’ 

- and I caught only a brief glimpse of a pupil… For the first year the child is 

completely separated from his parents, and after that only limited visiting is 

allowed - perhaps 2 or 3 times a year’ (‘Personal Communication’ in OU 

press, year, 2010).  

 

In interviews, Bettelheim stated that as many as 85% of his students with autism left the school 

cured (Bettelheim & Karlin, 1975) but some of the methods used by him appear to have been 

highly aversive. Jacqueline Sanders (Bettelheim's successor as director of the Orthogenic 

School) admits that he hit the children in his care (Feinstein, 2010, p. 61) and after 

Bettelheim’s suicide at the age of 86 in 1990 a number of prior students came forward and 

alleged that there had been instances of physical and emotional abuse (New York Times, 

1990).  

 

The impact of theories such as Bettelheim's is immeasurable. A 2002 documentary 

demonstrated the emotional impact that this particular theory had on the women who were 

told that they were responsible: one mother describes how she contemplated committing 

suicide, and another mother discussed how she has never been able to overcome being told 

she was at fault, despite knowing it has been shown not to be true, and has spent 18 years 

examining her own personality and spirituality to try to find where she went wrong 

(Refrigerator Mothers, 2002). 
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Feinstein, in his extensive history of autism, contends that if there was any benefit to 

Bettelheim's involvement with the autism community, it is that he significantly raised 

awareness of autism as a condition, even if the premise of the cause was incorrect (Feinstein, 

2010). Lorna Wing's most widely read work, ‘Autistic Children: A Guide for Parents and 

Professionals’ helped to demonstrate that autism was not the result of poor parenting. As a 

parent of a child with autism, she focused on the innate nature of the condition and her research 

was the catalyst for our understanding of the autism phenotype. Bartak, Rutter, Cox and 

Newman (1973) supported this argument demonstrating that there were no parenting 

differences between a sample of parents of children with autism spectrum disorders and those 

who had children with other language disorders: a sample of boys with autism between the 

ages of 5 – 10 years was matched to a sample of boys with dysphagia and the parental 

characteristics of each group were measured. This study found no differences in ‘parental 

warmth, emotional demonstrativeness/responsiveness or sociability, parental psychiatric 

disorder or early stresses of any kind’ (going some way to refute the suggestion that parenting 

style was a contributory factor in autism (Bartak et al., 1975, p.155) 

 

Although the ‘refrigerator mother' theory had no basis in science, it retained influence and 

prevailed for some decades (Wolff, 2004). The Empty Fortress (Bettelheim, 1967) was the 

first book on autism ever to be published in Spanish, leading to years of misconceptions, and 

treatments based on its' assertions. In France, many child psychiatrists still subscribe to 

psychoanalytic theories (Davidson, 2014). It was not until 1998 that the refrigerator mother 

theory was officially denounced by the International Association for Child and Adolescent 

Psychiatry and Allied Professions (IACAPAP, 1998). Bernard Rimland, a parent of a child 
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with autism and behavioural difficulties, observed the love his wife had for their child and her 

efforts to encourage their son with autism. He spent a significant period of time gathering 

evidence to denounce Bettelheim's claims (Silberman, 2015). Rimland went on to devote his 

life to the advocacy of people with autism: in 1965, three years after a group of 12 parents 

formed what is now known as the National Autistic Society in the UK, Rimland founded the 

Autism Society of America (www.autism-society.org).  

 

1.1.3 LOOKING BEYOND PSYCHOANALYSIS 

The 1970s and 80s were influential decades regarding our understanding of autism. It was 

during this time that major diagnostic changes were developed (DSM III, 1980), that twin 

studies began to clarify the genetic impact (Folstein & Rutter, 1977), that autism came to be 

framed as a spectrum, and to be considered with reference to the Triad of Impairments (Wing 

& Gould, 1979). Additionally, Dr Israel Kolvin (1971) distinguished ASDs from Childhood 

Schizophrenia and Kanner (1971) published a follow-up study of the eleven original cases 

discussed in 1943. In this paper he reiterated that he was of the opinion that these young 

children were born with ‘an innate disability’ (p.141), thus finally removing himself from any 

prior association with refrigerator mother theories. 

 

Shortly after refuting parental style as a contributory factory in autism, Rutter (1965) 

contributed to the first of many twin studies regarding ASDs. With his research partner, Susan 

Folstein, they examined 21 British twin pairs, including 11 identical (monozygotic) pairs and 

10 non-identical pairs (dizygotic), for all of whom at least 1 twin was known to have a 

diagnosis of autism (Folstein & Rutter, 1977). The concordance for autism was significantly 

higher amongst monozygotic twins (36%) than amongst dizygotic twins (0%). This study 
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contributed to the conclusion that autism has a partially genetic basis, again refuting the 

argument that autism is the result of parenting style. It has subsequently been suggested that 

the concordance would have been significantly higher still if more recent diagnostic criteria 

were being applied (Grandin & Panek, 2014), or if autism traits and other social or language 

difficulties had been included. If this was to have been the case, then concordance rates may 

have been reported as much 82% (9 of 11 pairs) for identical twins and 10% (1 of 10 pairs) 

for non-identical twins (Grandin & Panek, 2014). This is far more consistent with subsequent 

replications and genetic studies which have found much higher, although still variable, 

concordance rates (Bailey, Couteur, & Gottesman, 1995; Hallmayer et al., 2011).  

 

In 1979, Lorna Wing and Judith Gould published the findings of their Camberwell study; a 

large-scale epidemiological study that was designed to establish prevalence, distribution and 

causes of autism. In discussion with Feinstien (2014), Wing is described as stating that the 

original intention of the Camberwell Study was to replicate the findings of Kanner's original 

1943 paper and demonstrate that autism was a restricted and unique condition. The actual 

outcome of the study was quite the opposite and instead, the concept of the ‘autism 

spectrum’(Oppenheim, 1974) was confirmed. The medical and social registers of 35000 

children under the age of 15 were used to identify individuals with diagnoses ranging from 

severe ‘mental retardation’ to problems with language, behaviour or learning (Wing & Gould, 

1979). A total of 167 children were identified. Interviews were then conducted with their 

teachers, nurses and, where possible, mothers. Observations were conducted at school and, if 

possible, in the home. Of the 167 children, a total of 17 were identified as presenting 

consistently with the understanding of classic autism at the time (representing 5 in 10000). A 

further 16 in 10000 of those individuals included in the study were found to have difficulties 

‘similar' to those being sought. Wing and Gould argued that these children should be 
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considered as having difficulties on a continuum of those seen in the individuals with classic 

autism. This same study also gave rise to the concept of the Triad of Impairments (see Chapter 

1.3.2) which became almost synonymous with our understanding of autism until the DSM 5 

guidelines were published (DSM 5, 2013).  

 

By the 1980s it was becoming widely accepted that autism had a biological, specifically 

neurological, origin. In 1985, an examination of the brain of a 29-year-old man with autism 

who had died from drowning found specific cell differences in the brain that were thought to 

have occurred very early in development (Bauman & Kemper, 1985). An investigation of 

possible prenatal causes described a significantly higher rate of autism amongst the population 

who had been affected by thalidomide during gestation (Strömland, Nordin, Miller, 

Akerström, & Gillberg, 1994), and an examination of megalencephaly in the brains of 

individuals with autism found significant differences in growth patterns to that of the typical 

population (Bailey et al. 1998), The focus of autism research shifted and consideration began 

to be given to causes and effective treatments.  

 

1.1.4 THE PIONEERS OF AUTISM EDUCATION 

Just as the classification of autism had two dominant pioneers (Kanner and Asperger), so did 

the education of people with ASD. The two ‘educational pioneers' in question were Eric 

Schopler and Ivar Lovaas. Both men reached celebrity status in the world of autism research 

but were not often in agreement. 
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Eric Schopler founded the Treatment and Education of Autistic and Related Communication 

Handicapped Children (TEACCH) programme in North Carolina in 1972 

(https//teacch.com)., Schopler, like Kanner, was a Jewish man who spent a period of time 

living in Germany: specifically, Schopler is reported as having claimed that his experience of 

persecution as a young man encouraged him to empathise with minority communities and 

sparked his interest in working with individuals with additional needs (Feinstein, 2010, p. 

118). It seems an unlikely coincidence that two of the major players in the world of autism 

diagnosis and education were Jewish men living in Germany during the period of the two 

world wars 

 

While a graduate student at the University of Chicago, Schopler encountered Bruno 

Bettelheim and was described as being appalled by his attribution of blame on the parents 

(Feinstein, 2010). He became driven to find an educational means of improving outcomes for 

individuals with ASD which could be run in partnership with their parents, however, a shared 

belief in parental involvement was not enough to create an amicable relationship between 

Schopler and Ivar Lovaas. Lovaas was born the same year as Schopler (1927) in Norway and, 

although he was not a target for racial or religious persecution, he too experienced life under 

a Nazi regime. He grew up under Nazi occupation and was forced to work as a farm labourer. 

When the war ended, he won a violin scholarship to Luther College in Iowa and later went on 

to complete his doctorate in psychology at the University of Washington in Seattle.  

 

In 1961 Lovaas moved to become an assistant professor at University of California, Los 

Angeles (UCLA). At this point, autism was still being referred to as Childhood Schizophrenia 

(DSM, 1952; DSM 2, 1968). The prevailing theory of the time was still the psychoanalytic 
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‘Refrigerator Mother Theory’ (Bettelheim, 1967) but, despite this, Lovaas believed that the 

principles of behaviour analysis could be applied to help these children learn.  

 

Both Schopler and Lovaas were at the first meeting of the Autism Society of America (ASA) 

in 1969, as was Leo Kanner (Feinstein, 2010). Schopler and Lovaas were reported to dislike 

one another and were often rumoured as coming to blows over their research (Feinstein, 2010). 

In some circles, Lovaas attracted criticism with his use of the terms ‘recovery’ and 

‘indistinguishable from their peers’ (Lovaas, 1987). These terms were used to describe the 

outcome for 47% of participants in Lovaas seminal research study who gained an average of 

30 IQ points over two years and transferred into mainstream schooling. These improvements 

were reported as being maintained into young adulthood (McEachln, Smith, & Lovaas, 1993), 

however Lovaas is reported to have said, at the 1970 Autism Society of America conference, 

that his program “does not turn out normal children, and should a child become normal as 

we treat him, then that no doubt is based on the fact that he had a lot going for him when we 

first started treatment.” (Feinstein 2014, p. 134).  

 

Despite some criticisms of the methods employed in Lovaas’ studies (Dawson, 2004; 

Kirkham, 2017), his contributions to the world of autism education are indisputable (Smith & 

Eikeseth, 2011) and he is described as having natural flair with children with autism in 

conjunction with a scientific analysis of the behaviour of the child. For example, when he 

conducted a session with Lorna Wing's daughter, Wing recognised Lovaas as having “a 

magical effect on a very autistic child like Susie” and regretted that Lovaas’ ideas led to what 

she personally considered “a very mechanical approach to the children” (Feinstein, 2010 

p.137).  
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Lovaas also came under criticism for the use of physical punishment, however, his research 

has to be viewed in its historical context. At the time, corporal punishment was widely used 

in schools and only outlawed in state-run schools the UK in 1986 (Education No.2 Act, 1986). 

In private schools it was legal until 1998 in England and Wales, 2000 in Scotland and 2003 in 

Northern Ireland. Corporal punishment in schools remains legal, if increasingly uncommon, 

in the United States (Anderson, 2015). Corporal punishment in the home still is legal in many 

countries, including the UK, as long as it does not cause an injury amounting to Actual Bodily 

Harm (Children (Equal Protection from Assault) Bill, 2018). 

 

Lovaas’ work to reduce ‘over-pronounced feminine behaviours’ in a young male (Rekers & 

Lovaas, 1974) or the use of electric shock to increase adaptive behaviours (Carr & Lovaas, 

1983) were also singled out for critique (Bronstein & Joseph, 2011; Levinstein, 2018) and 

would not meet ethical guidelines of 21
st

 Century behaviour analytic approaches (BACB, 

2013). Having said this, electric shock or ‘electroconvulsive therapy’ (ECT) are still used in 

psychiatry, for example, to treat severe depression and treatment-resistant bipolar disorders 

(NAMI Minnesota, 2015). ABA, like other scientific disciplines, has evolved as our 

understanding improves and our culture develops. The early research by scientists such as 

Skinner and Lovaas created a foundation from which to build evidence based approaches – 

not a specific intervention to be synonymous with all practices.  

 

Both Schopler and Lovaas left lasting legacies to the autism research community. The 

TEACCH programme is still widely used in both mainstream and specialist education 
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facilities. ABA-based programmes are commonplace in many countries (Keenan et al., 2015) 

and are increasingly endorsed as the most effective means by which to promote learning and 

improve outcomes for people with autism (Howard, Stanislaw, Green, Sparkman, & Cohen, 

2014; Hume & Pratt, 2005) (See Chapter 3).  

 

1.1.5 21
ST

 CENTURY AUTISM EDUCATION 

Since 1943 the concept of autism has changed dramatically. It is no longer considered a rare 

and unusual disorder. The ‘neurodiversity’ movement frames autism as one of the many 

neurological forms of the human mind (Nicolaidis, 2012; Robertson, 2010) as opposed to a 

disability. This movement started to emerge in the late 1990s (Singer, 1999) in a drive to reject 

purportedly negative language such as ‘disorder’ or ‘impairment’ and advocates against the 

need for a treatment or cure (Bagatell, 2010; Broderick & Ne’Eman, 2008; Chamak, 2008). 

 

The neurodiversity movement has focused on highlighting the strengths of individuals with 

disabilities (particularly autism) (Robertson, 2010) and has been recognised by some 

corporations as being promising for advances in the ‘STEM’ (Science, Technology, 

Engineering and Mathematics’) areas (Pisano & Austin, 2017). For example, Specialisterne 

(a Danish Social Innovation company) developed the ‘Dandelion’ concept that focused on 

supporting individuals with autism into employment in the STEM areas (Specialisterne, 

2015).  

 

Hewlett Packard Enterprises’ ‘Dandelion Program’ was successful in hiring nearly 40 

employees with autism in a nine-month period, and subsequently saw a 30% increase in 
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productivity over the general employee group (Pisano and Austin, 2016). In the write up of 

this project, some of the recognised behaviours that people with autism commonly emit were 

framed as strengths: the group of employees were described as having a strong focus, excellent 

memory, and excelling at repetitive tasks (Pisano and Austin, 2016). 

 

Another firm that used similar concepts was ‘Systemanalyse und Programmentwicklung’ 

(SAP). Their Autism at Work programme has provided more than 100 jobs to people with 

autism to date (SAP - Autism at Work, 2018.). The recruitment process was rigorous and 

included work readiness training on topics such as: prioritising which emails require replies, 

identifying if you should reply directly or reply to all, prioritisation of work schedules, and 

other independence-based skills such as travelling to and from work.  

 

Steve Silberman’s book ‘Neurotribes’ focused on the strengths of people described having 

‘autistic traits’ (Silberman, 2015), such as Larry Wall (creator of the ‘Perl’ programming 

language), Nikola Tesla (founder of Tesla), and Hugo Gernsback (inventor, writer and 

publisher of the first ever science fiction magazine). Although these strengths are undeniable 

they do not represent the experiences of all individuals with autism and their families. For 

some families autism is not understood simply as difference to be accepted, but as a complex 

condition which can result in barriers to quality of life (Isaacson, 2010; Maurice, 1998). 

Efforts to support behavioural gains for their autistic family members have been described as 

controversial, or even unethical, by some proponents of the neurodiversity movement 

(Dawson, 2004; Harmon, 2004; Ortega & Choudhury, 2011). Dawson misconstrues ABA as 

‘dismantling of autistic people into series of bizarre and inappropriate behaviours’ (p.6) in a 

manner which denies them their basic human rights and argues that the consent of the parents 
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may be considered insufficient to warrant behavioural intervention (Dawson 2004, p.11). 

Dawson’s appears to equate ABA with normalising autistic individuals, and her repeated 

argument that ABA lacks ethics ignores the extensive ethical requirements of the BACB code 

(BACB, 2016).  

 

There are two distinct sides to the autism neurodiversity discussion: those individuals with 

autism who are able to speak for themselves and choose to do so, and the non-autistic 

advocates of the individuals with autism who are unable to contribute to the discussion. The 

heterogeneous nature of autism can make the two presentations of the same condition 

unrecognisable from one another, and it cannot be presumed that an individual with one 

presentation should be in a position to speak for the other (Robison, 2017). Far from denying 

their basic human rights, individuals with autism have a right to effective treatment and 

intervention (Van Houten et al., 1988). Appropriate behavioural intervention can provide 

individuals (with or without autism) their place at the table, self-advocacy, and the education 

that would enable them the same fundamental opportunities as typically developing 

individuals. 

 

 

 

1.2 CAUSES  

1.2.1 HISTORICAL  
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The specific aetiology of autism is unknown. The understanding that autism was a form of 

childhood schizophrenia persisted through the first two editions of the Diagnostic and 

Statistical Manual (DSM, 1952; DSM-II, 1968). Numerous other hypothetical causes of 

autism, including lack of mother-infant bonding (Bettelheim, 1967), heavy metal poisoning 

(Arora et al., 2017), opioid sedation as a result of toxins being digested (Panksepp, 1979; 

Reichelt et al., 1981), chemical poisoning (Grandjean & Landrigan, 2014), excess of 

testosterone in the womb (Baron-Cohen et al., 2015), or vaccines (Wakefield et al., 1998) have 

been proposed.  

 

1.2.2 AUTISM AND THE MMR 

Wakefield, Murch, Anthony, Linnell, Casson, Malik, Berelowitz, Dhillon, Thomson, Harvey, 

Valentine, Davies, and Walker-Smith (1998) associated the combined measles, mumps and 

rubella (MMR) vaccination with gastrointestinal (GI) symptoms and ASD. Wakefield was a 

gastroenterologist working at the Royal Free Hospital in London. In February 1998 the 

hospital called a press conference to allow Wakefield to announce his findings: eight out of 

the twelve children in his participant group had developed a severe gastrointestinal condition 

(only days after receiving the combined vaccine) which had subsequently been followed by 

the onset of regression in ability (synonymous with the characteristics that are labelled as 

autism) (Wakefield et al., 1998).  

 

The paper was highly publicised by the media and saw further attention when Wakefield was 

accused of having a conflict of interest (Public Enquiry, 2004). An investigation was 

undertaken which found severe methodological issues with his work (Deer, 2011a, 2011b, 

2011c). Wakefield had known some of the participants personally and was accused, in one 
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instance, of taking blood samples from a child attending his son’s birthday party without 

ethical approval (Daily Telegraph, 2010). Other participants had been recruited from anti-

MMR campaign groups (Deer, 2011). It became apparent that plans had been in place for a 

venture on the back of the MMR scare, which could have profited Wakefield, and his partners, 

to the tune of a predicted $43 million (Washington Post, 2011).  

 

Numerous studies attempted to replicate or refute his findings (Farrington, Miller, & Taylor, 

2001; Honda, Shimizu, & Rutter, 2005; Smeeth et al., 2004) As yet there are no substantial 

studies demonstrating a relationship between the MMR vaccine and ASD. Wakefield 

subsequently lost his job at the Royal Free Hospital and was charged with serious professional 

misconduct, but the damage had already been done. The Associated Press reported 

‘immunisation rates in Britain dropped from 92% to 73% and were as low as 50% in some 

parts of London’ (Associated Press, 2011). Measles rates have soared, to the dismay of the 

medical community. The BMA has been petitioned to address the issue of the ‘Anti-Vaxx' 

campaigners more directly (Forster, 2017). 

 

The media’s representation of science has a significant impact on the prevailing beliefs of the 

general population (Wolff, 2004). Even now, nearly twenty years later, there is an active 

debate amongst parents over the benefits and risks of immunisation, and studies are still being 

published examining the issue (Aquino et al., 2017; Davidson, 2017; Glickman, Harrison, & 

Dobkins, 2017; Zerbo et al., 2018).  

1.2.3 EPIGENETICS 
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Twin studies demonstrating familial traits and co-occurrences pointed very strongly towards 

genetics as a cause (Folstein & Rutter, 1977; Gupta & State, 2007; Hallmayer et al., 2011; 

O’Roak & State, 2008). One of the first indicators was the number of people with autism who 

also had a diagnosis of epilepsy: in a group of 25 children with autism, 30% were found to 

have a history of seizure activity (Gubbay, Lobascher, & Kingerlee, 1970). Additionally, 80% 

of the groups' electroencephalograms (EEGs) would be considered ‘abnormal'. It was argued 

that this demonstrated that the brain activity of people with autism is quite different from that 

of ‘neurotypical' individuals (Gubbay et al., 1970).  

 

Genetics play a part in the risk of a child being diagnosed with autism (Bolton, 2009; 

Hallmayer et al., 2011; O’Roak & State, 2008). Autism has been described as ‘the most 

genetic of all developmental neuropsychiatric syndromes’ (O’Roak & State, 2008). The twin 

study undertaken by Folstein and Rutter (1977) strongly supported this assertion and Rutter 

has gone on to state that autism may be one of the most heritable conditions in mental health 

(Rutter, 2005). To further this conclusion, Bolton and colleagues (1994) undertook a 

comparative study of diagnoses in siblings of people with autism, compared to siblings of 

people with Down syndrome (Bolton, MacDonald, & Pickles, 1994). The purpose of this 

research was to determine if the increased occurrence may be simply due to living in a 

household where there is another person with behavioural difficulties or additional needs. The 

findings of Bolton et al. (1994) showed increased occurrence in siblings of individuals with 

autism (2.9%) but not in the siblings of individuals with Down Syndrome (0%), supporting 

the argument for a genetic basis of the condition.  
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Naturally, the growing understanding of autism as genetically heritable prompted the 

question, ‘which gene/s are responsible?’ Dozens of potential candidate genes have been 

identified in nearly 100 different studies (Yang & Gill, 2007). It has not been possible to 

identify a specific gene or genes that are responsible for the subsequent differences in brain 

development (El-Fishawy & State, 2010). Far more likely, is the theory that autism is a 

polygenic condition, and due to the combined effects of multiple genes (Gupta & State, 2007). 

Gillberg suggests that, rather than a single condition with a discrete cause, there are multiple 

different variations of autism, many of which were previously not recognised as being such 

due to an overarching co-occurrence.  

 

Currently, the most plausible theories of causation relate to epigenetics, referring to the impact 

that the environment has on our genetics. It does not relate to de novo mutations (those which 

happen during gestation) or faults that are inherited from a parent. Instead, it refers to acquired 

or somatic mutations (Grandin & Panek, 2014) but specific environmental ‘triggers’ have not 

been clearly identified.  

 

The Childhood Autism Risks from Genetics and Environment (CHARGE) programme at the 

Medical Investigation of Neurodevelopmental Disorders (MIND) Institute has published 

studies investigating numerous potential triggers including prenatal vitamin deficiency in the 

mother (Schmidt, Tancredi, Krakowiak, Hansen, & Ozonoff, 2014), proximity of the home to 

motorways (Volk, Hertz-Picciotto, Delwiche, Lurmann, & McConnell, 2011) and maternal 

obesity (Krakowiak et al., 2012). These represent but a few possibilities and the principal 

investigator at CHARGE (Hertz-Picciotto) is quoted as saying "We expect to find many, 
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perhaps dozens, of environmental factors… with each of them probably contributing to a 

fraction of autism cases” (Grandin & Panek, 2014). 

 

Over time, it has become clear that many of the proposed causes have very little substantive 

evidence to support them, but that does not mean that progress has not been made. ‘The 

evidence that autism is a brain disorder is overwhelming’ (Frith, 2003 p.182). What was once 

believed to be a disorder of the mind is now clearly understood to be a disorder of the brain. 

Increasing research is emerging to confirm that the brain development of individuals with 

autism is atypical (Bailey et al., 1998; Belmonte et al., 2004; Grandjean & Landrigan, 2014). 

 

1.2.4 NEUROPLASTICITY 

Neuroplasticity means that the brain is capable of creating new connections throughout a 

person’s life (Akhtar & Khan, 2017; Herbert, 2014; Pareja-Galeano, Sanchis-Gomar, & 

Mayero, 2013). One landmark study of neuroplasticity examined the hippocampi of London 

taxi drivers who are required to pass extensive testing on their knowledge of the 25000 streets 

within the London area and the best possible routes from one location to another (Maguire, 

Woollett, & Spiers, 2006). This testing takes, on average, between two and four years to 

complete. The assessment component is rigorous, with candidates being interviewed and 

required to describe (turn by turn) how they would transport a person between locations. The 

hippocampus contains cells responsible for recognising landmarks, for recognising which way 

you are facing, and determining our location in relation to our environment. The hippocampi 

of the taxi drivers in the study were markedly larger than those contained within the control 

group. Additionally, the longer a participant had been in employment, the larger the 

hippocampus. In a follow-up of the same group, those participants that were no longer 
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working were found to have a hippocampus that had returned to the normal size (Maguire et 

al., 2006). Maguire has been quoted as saying ‘the brain is like a muscle… use regions and 

they grow’ (Grandin & Panek, 2014, p.175).  

 

Early infant neuroplasticity refers specifically to the malleability of the infant brain. Dawson 

(2008) describes a body of research which, taken together, could support the mitigation of the 

effects of genetic and environmental risk factors: early intervention, aimed at stimulating 

young infants at risk of autism spectrum disorders, could encourage more typical brain 

development. The focus of this intervention should be constructive, seeking to build target 

skills and behaviours that allow the autistic person to cope in the future.  

 

1.3 DIAGNOSIS AND PRESENTATION 

Kanner identified four core characteristics in a group of eleven children who formed his 

cohort: ‘autistic aloneness’, ‘narrow obsessive and repetitive interests’, ‘problems with 

language’ and ‘islets of ability’ (Kanner 1943). Additional features noted both by Kanner and 

by Asperger included the higher prevalence in boys, a lack of imaginative play, atypical eye 

gaze and other non-verbal forms of communication, atypical reactions to sensory stimuli such 

as extreme sensitivity to noise and obsession with specific textures, clumsy movements and 

behavioural problems including aggressive and destructive tendencies (Asperger, 1944; 

Kanner, 1943). Despite the recognition received by Kanner’s description of the idiosyncratic 

condition, it took a further 40 years for any consensus to be reached regarding a definition of 

autism (APA, 1980).  
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Diagnosticians require, not only a comprehensive understanding of a condition which is 

extremely variable, but also of other conditions ‘for example specific language impairment in 

a three-year-old, first onset depression in a 13-year-old, or acute psychosis in a young adult’ 

(SIGN, 2016 p.13), all of which may present in a comparable way to ASDs.  

 

1.3.1 DIAGNOSING AUTISM IN THE PAST 

Supported by his colleague Leon Eisenberg, Kanner concluded that the two core and defining 

features of the condition he was examining were ‘extreme aloneness’ and ‘preoccupation with 

preservation of sameness’ (Eisenberg & Kanner, 1956). Clinical descriptors of these 

behaviours were not unfamiliar at that time, but their symptoms had been attributed to 

alternative conditions such as ‘childhood schizophrenia’ or they were labelled ‘psychotic’ 

(APA, 1968; CDC, 1965). The concept of autism as a distinct developmental disorder that 

could be significantly mediated with the right support on an individual and educational level 

did not exist until much later (APA, 1980; WHO, 1979).  

 

The first specific criteria for autism were published in the third edition of the DSM (DSM-III, 

1980): ‘Infantile autism’ was described under the category of ‘Pervasive Developmental 

Disorders’ with the defining criteria of ‘lack of responsiveness to others; language absent or 

abnormal; resistance to change/attachment to objects; absence of Schizophrenic features; and 

onset before 30 months’. In broad terms, these criteria correspond to both Kanner’s initial 

descriptors and the categories outlined by the Triad of Impairments (discussed Section 1.3.2): 

‘A lack of responsiveness to others’ could be recognised as both ‘extreme aloneness’ (Kanner, 

1943) and ‘difficulties with social interaction’ (Wing and Gould 1979). ‘Language absent or 

abnormal’ correlates to ‘difficulties with social communication (Wing and Gould, 1979); and 
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‘Resistance to change/attachment to objects’ is consistent with ‘preoccupation with the 

preservation of sameness' (Kanner, 1943) and ‘restrictive and repetitive routines’ (Wing and 

Gould, 1979).  

 

It is clear there is some level of agreement regarding the core issues but even the cognitive 

issues have been difficult to clearly define (Happé, Ronald, & Plomin, 2006). Therefore, while 

the two core descriptors identified by Kanner and Eisenberg are not incongruent with 

definitions of the condition in 2018, they might be viewed as being core features rather than 

a definition as a whole. 

 

1.3.2 THE TRIAD OF IMPAIRMENTS 

Following the 1979 publication of the Camberwell study (Wing & Gould, 1979), the Triad of 

Impairments became synonymous with our understanding of autism. Every child under 15 

with a physical or learning disability of any kind within the borough of Camberwell, London 

was assessed. It was found that all the children who presented as having autism (whether 

according to the descriptors of Kanner or Asperger, or parts of both) had certain behavioural 

traits in common. These traits could be classified into three categories: social interaction, 

communication and the development of imagination (Wing and Gould, 1979). 

 

One element of the triad refers to communication impairment: problems with communication 

and language development have always been considered part of the diagnosis (Jordan, 1993; 

Kanner, 1943). The nature of the difficulty can range enormously in presentation: some 

individuals (approximately 25% of the autistic population) do not develop functional vocal 

scrivcmt://E27967E6-AE3F-4142-AE0C-60A867E29A91/
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speech throughout their lives (Wan et al., 2011). Other individuals are vocal-verbal possibly 

possessing an advanced vocabulary, but may experience difficulties with prosody, tone or 

recognising forms of humour or irony (Roth, 2012).  

 

The second area of difficulty concerns social interaction. Some people with autism described 

as lacking motivation for social activities (Chevallier, Kohls, Troiani, Brodkin, & Schultz, 

2012), preferring instead to engage in solitary activities. In fact, the word autism is derived 

from the Greek word ‘autos’ meaning self, however, this trait is rarely an all-encompassing 

preference for isolation: many individuals with autism describe craving social relationships 

but finding it difficult to form meaningful bonds or respond to subtler social cures (Causton-

Theoharis, Ashby, & Cosier, 2009).  

 

The third area of the triad refers to ‘flexibility and rigidity of behaviours’. People with autism 

often display a preference for familiar routines or behaviours (Honey, Leekam, Turner, & 

McConachie, 2007; Turner, 1999). This can manifest itself in specific behaviours (sorting 

items, spinning, repeatedly engaging in tasks such as organising puzzles, or re-watching 

specific television programmes) or when routine becomes part of everyday life (for example, 

we go to the bank on Monday, Mum visits on Tuesday). These restrictive and repetitive 

routines can result in a far narrower repertoire of behaviours developing (Melling, 2012). 

 

1.3.3 THE DIAGNOSTIC AND STATISTICAL MANUAL 5  

DSM 5 was published on the 18
th

 of May 2013 and superseded DSM IV, which had been the 

predominant diagnostic manual for more than fifty years. The new publication saw a shift in 
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classification from a multi-categorical model (formed of numerous sub-types of autism) to a 

single diagnosis of Autism Spectrum Disorder (Huerta, Bishop, Duncan, Hus, & Lord, 2012).  

 

The criteria under the Diagnostic and Statistical Manual - IV (APA, 2000) correlated with the 

Triad of Impairments (Wing & Gould, 1979). The diagnostic criteria were categorised as a) 

difficulties with social interaction; b) difficulties with non-verbal or verbal communication; 

and c) limited imagination or rigidity of thought process.  

 

Each of these three criteria represented a category of potential difficulty, with examples given. 

For a diagnosis of autism to be deemed warranted, it was necessary to display a total of six 

symptoms, showing at least one from each category, and at least two from category ‘A’ 

(difficulties with social interaction). 

 

DSM IV-TR provided for several ‘types’ of autism, all covered by the umbrella term 

‘Pervasive Developmental Disorder’. These included: Autistic Disorder, Pervasive 

Developmental Disorder - Not Otherwise Specified (PDD-NOS), Childhood Disintegrative 

Disorder, and Asperger’s Syndrome. The distinction of Asperger’s Syndrome was also 

reflected in the alternative diagnostic manual, ICD 10 (CDC, 1992). In these classifications, 

the term ‘autism spectrum disorder’ was not in itself a diagnosis but was often referred to as 

meaning one of those more specific terms.  
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PDD-NOS offered a diagnosis to individuals who did not quite fit the criteria for autism but 

for whom this seemed the most appropriate diagnosis. In the ICD-10 this category was 

Atypical Autism. Childhood Disintegrative Disorder refers to a specific presentation whereby 

a child appears to be developing typically until they reach a point in their development when 

skills become lost. It has been suggested that this condition should be viewed as distinct from 

autism (Rosman & Bergia, 2013). Finally, the term ‘Asperger's Syndrome' refers to a person 

for whom the core difficulties of autism are present yet language developed normally and, 

typically, the individual does not have an additional diagnosis of a learning disability (APA, 

2000; CDC, 1992). 

 

DSM 5 shifted the classification from a model of many diagnoses under the umbrella of 

autism, to a single diagnosis of Autism Spectrum Disorder (DSM 5, 2013), which is then sub-

classified by severity. DSM 5 dictates that there be two principal categories of symptom (as 

opposed to three), including deficits in social communication (including social interaction), 

and restrictive, repetitive behaviour patterns (DSM 5, 2013). The diagnoses of Pervasive 

Developmental Disorders, Childhood Disintegrative Disorders and Asperger’s Syndrome are 

no longer in use but are subsumed by an overarching diagnosis of Autism Spectrum Disorder. 

The new diagnosis results in a classification of one of three levels of ASD severity: requiring 

support; requiring substantial support; and requiring very substantial support (DSM 5, 2013). 

It is necessary for the symptoms of autism to have presented at an early age, but the DSM 5 

criteria do not require that a diagnosis was sought at an early age (Huerta, Bishop, Duncan, 

Hus, & Lord, 2012).  
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As with all previous revisions of the DSM, there has been considerable discussion surrounding 

the publication of the 5
th

 Edition. One particular concern was that some individuals who 

previously would have been diagnosed as having ASD would no longer meet the criteria for 

a diagnosis (Kulage, Smaldone, & Cohn, 2014; Mayes, Black, & Tierney, 2013; Volkmar & 

Reichow, 2013). When the first draft of the DSM-5 criteria was issued one study suggested 

that as many as 39.4% of individuals who had a prior diagnosis of Pervasive Developmental 

Disorder would no longer warrant a diagnosis (McPartland, Reichow, & Volkmar, 2012); 

however, its methodology has been criticised (Tsai, 2012). Other studies suggest a smaller 

figure of around 9% (Huerta, Bishop, Duncan, Hus, & Lord, 2012) and indicate that DSM-5 

has improved the sensitivity of diagnosis (Tsai, 2012).  

 

Diagnostic outcomes of the DSM-5 were compared for agreement with the Childhood Autism 

Rating Scale (CARS) and the Checklist for Autism Spectrum Disorder (CASD) (Mayes et al., 

2013). The comparison was made for a cohort of 143 children, all of whom had a diagnosis 

of ASD and other disorders (for example, Attention Deficit Hyperactivity Disorder (ADHD), 

Intellectual Disability or Oppositional Defiance Disorder). Agreement between both the 

CARS and the CASD has been found to be high at 94% (Mayes et al., 2014), but agreement 

with the DSM-5 was significantly lower at 84% and 88%. The researchers examined the 

subsequent concordance in diagnosis when requiring one fewer social communication 

symptom than is dictated by DSM-5 and found that agreement between the DSM-5 and 

CARS/CASD increased to 92% and 96% respectively.  
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Of the 143 children included in the study, only one child considered to have a milder variant 

of autism qualified for a diagnosis. This supports the argument that the DSM under-identifies 

individuals with the disorder, particularly those at the milder end of the spectrum (Barton, 

Robins, Jashar, Brennan, & Fein, 2013; Frazier et al., 2012; Gibbs, Aldridge, Chandler, 

Witzlsperger, & Smith, 2012; Huerta et al., 2012; Matson, Belva, Horovitz, Kozlowski, & 

Bamburg, 2012; Matson, Hattier, & Williams, 2012; Mayes et al., 2013; Young & Rodi, 

2014).  

 

Not only does the DSM 5 appear to have resulted in a loss of sensitivity towards people at the 

‘higher functioning’ end of the spectrum, but the removal of the specific diagnosis of 

Asperger’s Syndrome left people feeling unsure of their confidence in the criteria (Parsloe & 

Babrow, 2016).  

 

It is largely accepted that the long-term effect of the changes in criteria will not be known for 

some years (Huerta et al., 2012; Mattila et al., 2011), although one 2017 study has suggested 

that the DSM 5 criteria have plateaued the perceived increase in autism diagnosis (Bent, 

Barbaro, & Dissanayake, 2017). 

 

An alternative to DSM 5 is the International Classification of Diseases (ICD), which is 

currently in its 10
th edition, with the 11

th
 Edition imminently pending. The ICD 10 refers to 

a different set of potential diagnoses within the autism spectrum (although these roughly 

correlate with those found in the DSM IV-TR and include the diagnosis of Asperger 

Syndrome). The ICD 11 was published in final draft format June 2018 and is pending review 
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from the World Health Organisation (http://icd.who.int.). It would appear, from this beta 

format, that the ICD 11 may constitute another different set of potential diagnoses which are 

constructed around several possible variants: the existence of autism with a learning disability, 

without a learning disability, with functional language impairment, and without functional 

language impairment. It would appear that the diagnosis of Asperger's Syndrome will not be 

included. 

 

1.3.4 PRESENTATION 

The variation in types of diagnoses within ICD 11 highlights the heterogeneity with which 

autism presents. This is a critical factor when working with people with as they vary a great 

deal in their individual strengths and abilities. Often, additional assessment is recommended 

to better understand each individual’s communication, neuropsychological functioning, motor 

skills and adaptive functioning (SIGN 145 p.15).  

 

One notable feature of autism is the comparatively heavy presence in the male population. 

Autism is significantly more common in males than in females (Simon Baron-Cohen et al., 

2011), although the specific statistics and ratios vary depending on participant demographics, 

and from study to study (Brugha, McManus, Meltzer, Smith, Scoth, & Purdon, 2007; Ehlers 

& Gillberg, 1993; Wing, 1981). Some figures would suggest that autism is four times as 

prevalent in males than in females (Ehlers & Gillberg, 1993), while other studies suggest an 

even more significant gap between the sexes (Brugha, McManus, Meltzer, Smith, Scoth, & 

Purdon, 2007).  

1.3.5 THE BROADER AUTISM PHENOTYPE 
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The incidence of Asperger’s Syndrome was examined within three generations of family 

groups (Gillberg, 1991). The researchers also screened for other diagnoses within the autism 

spectrum. The findings suggested that it is the whole spectrum of autism that is heritable and 

not the specific sub-group, which may already be present in a parent or sibling. This study 

demonstrated that the degree to which a family member may be affected by autism lay, again, 

across a spectrum from a diagnosis of childhood autism to mild ‘autistic traits'. These milder 

presentations which were evident in family members began to be referred to as the Broader 

Autism Phenotype (BAP) (Gerdts & Bernier, 2011; Piven, Palmer, Jacobi, Childress, & Arndt, 

1997; Scheeren & Stauder, 2008).  

 

Gillberg was not the first person to identify the phenomena. The early twin study (Folstein & 

Rutter, 1977) showed evidence of impairment on a subtler level in many of the siblings who 

did not meet the criteria for a diagnosis of autism as it was then defined. For example, signs 

of social communication difficulties were observed but not to the degree where a diagnosis of 

autism might have been warranted. Examples of the BAP have been described as ‘mild social 

and communication difficulties, a preference for routine or difficulty with change' (Mayer et 

al., 2010 p.147) and could be consistent with the far earlier descriptions of socially distant 

parenting (Kanner, 1943). The BAP has been observed particularly in fathers of people with 

autism (Goin-Kochel et al., 2007), and has been found to be most clearly demonstrated in 

‘multi-incidence autism families’ (Losh, Childress, Lam, & Piven, 2008).  

 

 

1.3.6 PREVALENCE 
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There has been a distinct increase in the number of individuals known to have a diagnosis of 

autism over the past 20 years (CDC, 2018). This had led to the rhetoric around ‘autism 

epidemics' and drastic projected figures for the incidence of autism in the future (Graf, Miller, 

Epstein, & Rapin, 2017).  

 

Prevalence figures vary markedly by location, author, and time of study. Figures have been 

reported in specific age groups as 3.5% of 11 year olds (Dillenburger, Jordan, McKerr, & 

Keenan, 2015), 3.2% of 16 year olds (Dillenburger, Jordan, McKerr, Lloyd, & Schubotz, 

2017), and 2.9% of ‘school aged children’(Waugh, 2018). Figures taken from autism societies 

(see Table 1) from the UK, USA, Australia, Canada, India and Hong Kong, between the years 

of 2005 and 2008 show the following results: 

TABLE 1: PREVALENCE OF ASD ACCORDING TO ASD SOCIETIES 

Country Prevalence of ASD Source Year 

UK 1 in 100 (1%) UK National Autistic Society 2007 

USA 1 in 150 (0.67%) Autism Society of America 2007 

Australia 1 in 160 (0.63%) Autism Council of Australia 2007 

Canada 1 in 217 (0.46%) Autism Society of Canada 2005 

India 1 in 250 (0.4%) Autism Society of India 2007 

 

At first glance, these figures would suggest that autism is significantly more prevalent in the 

UK than in other areas of the world, however, it is prudent to be cautious with statistics. There 
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are numerous factors which might affect these figures aside from genuine differences in 

prevalence: cultural attitudes towards disability, the availability of or access to facilities for 

diagnosis, the diagnostic criteria in use, the degree of local knowledge and expertise, and local 

systems for this information to be recorded.  

 

Lotter attempted to identify the prevalence of people with autism in the UK (1966): however, 

his research preceded the publication of DSM-III (1980) that contained the first formal 

diagnostic criteria for autism. Given the lack of formal diagnostic criteria, Lotter would need 

to have made his decisions regarding inclusion based on the considerations and definitions of 

autism at the time. He estimated the prevalence of autism to be roughly 4 cases in 10,000 (or 

0.04 people with autism in 100) (Lotter, 1966).  

 

Wing and Gould’s Camberwell study (1979) identified 17 children who met the criteria for 

autism from a total sample size of 35,000. This translated to roughly 5 in 10000 (or 0.05 in 

100), yielding similar results to Lotter’s earlier study (Wing & Gould, 1979). However, the 

initial diagnostic criteria for autism were restrictive, explicitly limiting diagnosis to those for 

whom the onset of symptoms occurred prior to 30 months old. When more flexible criteria 

were applied to the same sample set, a number of 21 in 10000 (or 0.2 in 100) was found (Wing 

& Gould, 1979).  

 

Ehlers and Gillberg (1993) focused exclusively on those individuals who were not considered 

to have an intellectual disability, finding a figure of 36 in 10000 people who would qualify 

for a diagnosis of either Asperger’s Syndrome or autism (high-functioning). They also noted 
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that they had observed an additional 35 individuals per 10000 who showed evidence of social 

impairment but did not meet all the criteria for a diagnosis. It is possible that if these 

individuals were matched against the criteria laid out in the 1994 or 2000 versions of the DSM 

(IV or IV-TR) that they would be considered to have PDD-NOS or (in ICD-10) Atypical 

Autism.  

 

Wing and Gould had specifically targeted groups of individuals who had learning disabilities, 

whereas Ehlers and Gillberg had assessed only groups of individuals who did not have a 

learning disability. To postulate what the total number might be (i.e. both those with a learning 

disability and those without), the figures from both studies could be added together. This 

combination would yield a total figure of 91 per 10000 (or a little under 1%), which could 

suggest that the prevalence of autism has not changed as dramatically as we thought over the 

past 30 years (Feinstein, 2010). Currently, the Scottish Strategy for Autism quote the figure 

as being 1 in 100; however, studies from the United States are suggesting it could be much 

higher still (CDC, 2018).  

 

1.3.6 INTERVENTIONS TO SUPPORT PERSONS WITH AUTISM 

Behavioural approaches are the most evidenced form of intervention for autism (Schreibman, 

2000, Jordan, Jones, & Murray, 1999). The SIGN 145 Guidelines (2016) explicitly state that 

behavioural approaches to intervention should be considered to address some skills, however 

other, less evidence-based, approaches are frequently used, including special diets (Cornish, 

2002; Millward, Ferriter, Calver, & Connell-Jones, 2008; Mulloy et al., 2010), vitamin 

regimes (Nye & Brice, 2005), and play therapy (Bratton, Ray, Rhine, & Jones, 2005).  
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The topic of intervention is of particular interest because of the current status of autism policy 

in Scotland. The provision for individuals and families with autism in Scotland falls far short 

of that in the UK as a whole (see Chapter 3.10), and desperately short in comparison to North 

America and other parts of Europe (Keenan et al., 2015). Despite the evidence being provided 

to support the use of early intervention and behavioural based intervention, arguments are still 

in favour of ‘an eclectic’ approach (Scottish Autism, 2018). Autism policy in Scotland has 

actively misrepresented behavioural approaches (Scottish Government, 2009) in educational 

resources, although this was rectified following petitions.  
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CHAPTER 2: MORTALITY AND AUTISM SPECTRUM DISORDERS: 

Drowning has been found to be one of the leading causes of death in children under five years 

of age from the typical population (Asher, Rivara, Felix, Vance, & Dunne, 1995), and the 

leading cause of accidental death in children with ASD (Shavelle et al., 2001). Contributing 

to this fact may be that individuals with autism have been shown to be significantly more 

likely to wander (or ‘elope’) from the family home (McIlwain & Fournier, 2012) and that 

often they are reported to wander near water, such as pools or ponds (Italie, 2015).  

 

The overall life expectancy of people with autism is lower than that of the general population 

(Autistica, Cusack, Shaw, Spiers, & Sterry, 2016; Johnston, 2016) and they clearly are at 

increased risk of premature mortality when compared to the general population (Gillberg, 

Billstedt, Sundh, & Gillberg, 2010; Mouridsen, Brønnum-Hansen, Rich, & Isager, 2008; 

Shavelle, Strauss, & Pickett, 2001; Isager, Mouridsen, & Rich, 1999; Pickett, Paculdo, 

Shavelle, & Strauss, 2006). People with autism are approximately twice as likely to die from 

drowning than a member of the general population (Schendel et al., 2016; Shavelle et al., 

2001). Drowning does not need to take place in a large body of water; public swimming pools 

are one of the least likely places for drowning to take place, due to the presence of lifeguards, 

and the absence of risk associated with natural bodies of water such as currents and riptides 

(Saluja et al., 2006). More significant risks are posed by private pools, ponds and bathtubs 

(Kemp & Sibert, 1992). 

 

The causes of mortality for people with autism have been assessed in California (Shavelle, 

Strauss, & Pickett, 2001), Sweden (Gillberg, Billstedt, Sundh, & Gillberg, 2010) and Denmark 
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(Mouridsen, Bronnum-Hansen, Rich, & Isager, 2008; Isager, Mouridsen, & Rich, 1999). 

Drowning was identified as a factor in all of these studies to various degrees. The highest 

reported risk of drowning was in California where the standard mortality rates indicated that 

there were as many as ninety times more deaths by drowning than would be typical of the 

general population (Shavelle, Strauss, & Pickett, 2001).  

 

2.1 STANDARDISED MORTALITY RATES 

Mortality risk usually is calculated as a ‘Standardised Mortality Rate' (SMR). This figure 

represents a ratio of observed deaths in a given population to expected deaths in the general 

population. An SMR of ‘1' represents one observed death for every expected death, and 

therefore no increased risk of mortality. An SMR of ‘2' therefore means there were two 

observed deaths for every 1 expected death, representing an increased risk of 100% (or twice 

the risk). The SMR is often reported alongside the Annual Mortality Rate (AMR), which 

describes the total number of deaths within a given year per 1000 people. 

 

2.2 MORTALITY RATES FOR INDIVIDUALS DIAGNOSED WITH AUTISM 

Excess mortality rates have been reported associated with autism and learning disability 

(Mouridsen et al., 2008; Shavelle, Strauss, & Pickett, 2001), particularly for women (Gillberg 

et al., 2010; Isager et al., 1999; Mouridsen et al., 2008; Shavelle et al., 2001) and those with a 

profound/severe intellectual disability (Gillberg et al., 2010b; Isager et al., 1999; Shavelle et 

al., 2001). 
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Individuals with a Pervasive Developmental Disorder (PDD) in Denmark have been shown to 

have nearly twice the risk of mortality than the typical population (Isager et al., 1999). A 

cohort of 341 children with PDDs, including autism, were monitored for an average of 24 

years. Following this, an annual mortality rate and a standardised mortality rate were 

calculated and nearly twice as many deaths were observed in the sample than expected over 

the 24-year period. During the study period, there were 12 deaths in total (compared to 6.2 in 

the general population) resulting in an SMR 1.93 and AMR of 1.6 per 1000. Of these 12 

deaths, six were considered to be natural causes and six were considered to have been 

preventable. Of the six ‘preventable' deaths, two were labelled as suffocation, two were 

labelled suicide, one accidental overdose and one individual drowned. 

 

In an update of this study, the term ‘Autism Spectrum Disorders' was used to describe the 

sample, rather than ‘Pervasive Developmental Disorders'. The findings remained largely the 

same demonstrating a mortality rate for people with autism approximately twice that of the 

general population (Mouridsen et al., 2008).  

 

Between 1983-1997, data from 13,111 individuals were analysed to further identify risk 

factors for causes of death amongst people with autism in California (Shavelle et al., 2001). 

These data supported earlier findings (Isager et al., 1999; 2008) that there are nearly twice as 

many deaths amongst the population with autism compared to the general population. Shavelle 

et al. (2001) also confirmed their own earlier findings (Shavelle & Strauss, 1998) 

demonstrating an overall mortality ratio of 213% (SMR 2.13) for individuals with autism.  
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An analysis of the specific causes that accounted for these elevated rates (Shavelle et al, 2001) 

found that between 1983-1997 there were 202 deaths attributed to a range of 11 causes (see 

Table 2). Certain diagnoses and co-occurring diagnoses, e.g., Down Syndrome, Cerebral 

Palsy, severe Tuberous Sclerosis or Rett Syndrome were excluded as a cause, and all 

participants could walk independently for a distance of at least 20 feet.  

 

TABLE 2: CAUSES OF DEATH FOR 202 INDIVIDUALS WITH AUTISM  

Cause of death given:  Number of deaths:  SMR 

Cancer 21 1.9 

Seizure 15 22.2 

Diseases of the Nervous and Sense Organs 10 4.8 

Circulatory 22 2.3 

Respiratory (primarily pneumonia) 13 1.3 

Digestive 13 1.2 

Congenital Anomalies 16 2.0 

Drowning 11 3.9 

Suffocation 8 5.7 

Other external causes (mostly motor vehicle 

accidents)  

30 No figure 

All other causes not previously listed* 43 No figure  

*Included 16 listing ‘autism’ or ‘mental retardation’ as the cause and 16 unspecified. (Shavelle et al., 2001) 

 

Causal findings were subsequently broken down into the following age groups: 2-5 years, 5-

10 years, 10-20 years, 20+ years and then by level of learning impairment (‘mild mental 
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retardation’ or ‘moderate, severe or profound mental retardation’1) (Shavelle et al., 2001). 

Strikingly, the main causes of accidental death for individuals described as having ‘mild 

mental retardation’ in this sample were drowning and suffocation. There were five times as 

many deaths by drowning for children with autism between 2 and 5 years of age and fourteen 

times as many deaths for children with autism between the ages of 5 and 10 (SMR = 5.0 for 

2-5 years and 14.1 for 5-10 years) compared to general population.  

 

For individuals with autism and ‘moderate, severe or profound mental retardation’ there was 

a much wider range of causes but also significantly higher risks of mortality. The highest 

SMRs were for individuals who experienced seizures, respiratory issues, digestive issues, 

drowning and suffocation. There were thirty-eight times as many deaths by seizure as 

expected in the 20+ years-of-age group (SMR = 38.0), twenty-four times as many deaths due 

to respiratory issues in the 10–20 years-of-age group (SMR = 24.5), and more than forty times 

as many deaths as expected from digestive issues in the 10–20 years-of-age group (SMR = 

40.8). The categories of drowning and suffocation were again linked to the highest SMR. 

People with autism and a ‘moderate, severe or profound mental retardation' between 5–10 

years-of-age were more than ninety times more likely to die from drowning than a member of 

the typical population (SMR = 90.6), whereas those between 10–20 years-of-age were more 

than 110 times as likely to die from suffocation (SMR = 110.2). 

 

                                                 

1
 The term ‘retardation’ is used here to reproduce the actual term used by the authors in 2001. This term was consistent with the language 

used in diagnostic proceedings in the author’s geographical area at the time. 
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Mortality rates for women on the spectrum were much higher when compared to men (SMR 

– 5.5 vs 1.7, respectively). The most significant difference was between males and females 

aged 5-10 years with SMRs of 3.5 and 16.8 respectively. The females in this group were nearly 

seventeen (SMR 16.8) times more likely to die than age-matched, typically developing girls. 

The breakdown of causes were reported to be similar for both males and females and therefore 

were not described separately. It was therefore not possible to determine if women were at 

greater risk of drowning specifically. 

 

Shavelle et al.’s (2001) study, albeit significantly more extensive than previous studies, was 

restricted to the location of California. Due to the hot climate, there are a very high number of 

home swimming pools in California (Saluja et al., 2006) and therefore this sample may not be 

representative of the United Kingdom. Nevertheless, these results provide evidence that 

people with autism are particularly at risk from accidental death by drowning and that this risk 

is most apparent for young children with a moderate to profound learning disability from the 

age of 5 years upwards. 

 

Drowning is an issue internationally, particularly for young people. The effect of mental, 

behavioural and neurological co-occurring conditions on autism-associated mortality risk into 

young adulthood of nearly two million individuals (20492 of whom had a diagnosis of an 

ASD) was examined by Schendel et al. (2016). The Danish Civil Registration Service and 

Medical Birth Register was used to access participants as it comprises information on all live 

births and stillbirths by women permanently residing in Denmark. Information regarding sex, 

date of birth and other important demographics are contained within this register. The Danish 

Psychiatric Register holds information on all inpatient admissions to hospital and wards since 
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1969 and all outpatient admissions since 1995. Information on autism diagnoses and other co-

occurring conditions were obtained from these registers. By combining these registers with 

the Danish Cause of Death Register Schendel and colleagues were able to calculate risk factors 

for drowning.  

 

Of the 20,492 individuals with a diagnosis of ASD, 5,902 (0.3%) had a diagnosis of childhood 

autism. This group had approximately a 2-fold increase in mortality risk. Fifty-seven of the 

68 individuals with ASD who died had at least one other co-occurring mental/behavioural and 

neurological disorder, and 22 of these individuals had both mental/behavioural and 

neurological co-occurring conditions. This study confirmed that individuals with autism 

appear to have approximately twice the risk of mortality to that of the typical population, but 

added the suggestion that, for individuals with a co-occurring mental/behavioural or 

neurological condition, a diagnosis of autism posed no additional risk. 

 

Schendel et al. (2016) focus on broad categories of co-occurrence, while others investigated 

the impact of co-occurrence epilepsy on the mortality rates of people with autism and found 

the rates of co-occurrence between ASD and epilepsy to be between 30 and 40% (Danielsson, 

Gillberg, Billstedt, Gillberg, & Olsson, 2005; Pickett et al., 2011). Death rate calculations 

showed a clear increase in mortality rate for individuals who had both autism and a diagnosis 

of epilepsy in comparison to autism alone. 

 

A systematic review of two outcomes (epilepsy and mortality) in autism was conducted in 

2010 (Woolfenden et al., 2012) which summarised some of the main findings regarding autism 
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mortality rates: the mean SMR for all the included studies was 2.8 (95% CI 1.8 – 4.2) 

supporting the existing research that showed the risk of mortality for individuals with autism 

to be between two and three times that of members of the general population.  

 

At least two further studies, focussing on excess mortality rates in autism, have been 

conducted since this systematic review was published: Bilder et al. (2013) found a much larger 

ratio of 9.9 (95% CI 5.7 – 17.2) and Hirvikoski et al. (2016) found a ratio of 2.56 (95% CI 

2.38 – 2.76. 

 

In contrast to all but one of the studies listed in Table 3, Bilder et al. (2013) focused on an 

epidemiologically-based sample from multiple sources which did not exclude individuals who 

were non-ambulatory or who had multiple co-occurring conditions and this may begin to 

account for why they found such high ratios. The only study included in the 2012 systematic 

review (Woolfenden et al., 2012) which focussed on a population-wide sample was Gillberg 

(2010), and it showed the highest ratio of all. This might suggest that population-based 

samples are demonstrating higher risks of mortality in general. 

 

Hirvikoski et al. (2016) summarised the characteristics of studies thus far: 
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TABLE 3: CHARACTERISTICS OF MORTALITY IN AUTISM STUDIES 

Study Country Total n ASD Mean age 

at 

diagnosis 
(range), 

years 

Mean (years) 

follow-up 

[time-period] 

Observed 

deaths n 

Expected deaths 

in the general 

population, n 

Reported risk 

ratio (95% CI) 

Separate 

analysis for 

HFASD/ 
LFASD 

Risk Ratio 

separately for 

females/males 
(CIs if given in 

the original 

article). 

Isager et 

al. (1999) 

Denmark 341 9.5 (2-17) 23.7 [1960—

1993] 

12 6.2 SMR 1.9 (1.0-

3.4) 

Not analysed F: 3.61 (0.75-

10.56) 

M: 1.67 (0.76-

3.18) 

Mouridsen 

et al. 
(2008) Update of the cohort reported in Isager 

et al. (1999) 

35.5 [1960-

2006] 

26: low 

functioning 

12/143; 

high-

functioning 

14/196  

13.5 SMR 1.9 (1.3-

2.8) 

N significant 

difference 

F: 4.01 (1.73-

7.90) 

M: 1.57 (0.93-

2.48) 

Shavelle et 
al. (2001) 

USA 13111 8.5 (2-15) 14 [1983-

1997] 

202 84.2 SMR 2.4 Not analysed F: 5.5, M:1.7 

 

Pickett et 

al. (2006) 

Update of the cohort reported in 

Shavelle et al. (2001) 

19 [1998-

2002] 

280 114.2 SMR 2.5 Not analysed F: 5.2, M: 2.3 

Gillberg et 

al. (2010) 

Sweden 120 11 (4-18) 22.5 [1962-

2008] 

9 1.6 SMR 5.6 Not analysed F: 20.7, M:2.3 

Bilder et 

al. (2013) 

USA 305 10.8 (1.4-

29.2) 

25 [1982-

2011] 

29 Comparison with 

matched 

population 

controls 

HRR 9.9 (5.7-

17.2) 

Not analysed F: 20.7 (6.2-

69.2) 

M: 7.9 (4.2-

15.00 

 

*(Table reproduced from Woolfenden et al., 2012)
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2.3 DROWNING IN THE UK 

To date, there have been no studies that directly investigate mortality rates amongst the 

population of people with autism in the United Kingdom. However, there has been research 

investigating the causes of accidental death in the general population. The Office of National 

Statistics (previously Office of Population Censuses and Surveys) keep information regarding 

number causes of death. In 1988, they published a report which identified drowning as the third 

most common cause of accidental death in children in Britain, after road traffic accidents and 

burns (OPCS). The Royal Society for the Prevention of Accidents states that every year there 

are 400 deaths due to drowning in the UK (RoSPA). In 1992, based on these statistics, Kemp 

& Sibert published an article in the British Medical Journal which set out to determine patterns 

of drowning in the UK (Kemp & Sibert, 1992). Information was collated regarding deaths or 

near-death experiences due to drowning in children in the United Kingdom. This information 

was collated from paediatricians across the UK, the Office of Population Census and Surveys, 

information from other epidemiological offices and information from coroners. The results of 

these enquiries found 306 confirmed ‘submersion incidents'. Of these incidents, 149 resulted 

in death. 

 

Seventy-four per cent of drowning victims in the US were found not to have known how to 

swim (Morrongiello, Sandomierski, Schwebel, & Hagel, 2013) and participation in formal 

swim tuition has been associated with an 88% reduction in the risk of death by drowning for 

young children (Brenner et al., 2009). Despite these astonishing risks, there is very little applied 

research to target swim tuition and drowning prevention within the population of people with 

autism.  
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CHAPTER 3: APPLIED BEHAVIOUR ANALYSIS 

There are three primary branches of behaviour analysis: behaviourism, the experimental 

analysis of behaviour and applied behaviour analysis: Behaviourism concerns the philosophy 

of behaviour analysis; the experimental analysis of behaviour focuses on determining the 

underlying principles which govern behaviour and ABA seeks to use these principles to effect 

socially significant change. 

 

The experimental analysis of behaviour celebrated its 100
th

 anniversary in 2013 (Watson, 

1913). The main growth of the experimental analysis of behaviour can be traced back to 1938 

and the publication of ‘The behaviour of organisms’ (Skinner, 1938). Skinner studied learning 

as an interactive process between the organism and their environment and found evidence to 

suggest that some consequences, which he called reinforcers, strengthened the probability of 

behaviour while others (so-called punishers) weaken the probability of behaviour (Skinner, 

1974).  

 

The application of the findings from the experimental analysis of behaviour, also known as 

ABA, is defined as the ‘scientific approach for discovering environmental variables that 

reliably influence socially significant behaviour and for developing a technology of behaviour 

change that takes practical advantage of those discoveries’ (Cooper et al., 2007, p.3). ABA 

uses the principles determined by the experimental analysis of behaviour in applied settings to 

enhance socially significant behaviours (Baer, Wolf, & Risley, 1968).  
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Behaviour analysts have spent more than sixty years developing practices and procedures for 

implementing behavioural change (Chiesa, 2006). This includes not only the elimination of 

dangerous behaviours in a child’s daily activities but also the addition of meaningful and 

functional behaviours. It is a core element of the application of behaviour analysis that the 

target behaviours be socially valid with regards to the individual in question (Baer, Wolf, & 

Risley, 1968).  

 

ABA-based procedures have a long-standing, well-founded research base and are considered 

‘established interventions' for a variety of applications. ABA has been successfully applied in 

teaching individuals with learning disabilities, athletes, addressing healthy eating, and training 

animals (Anglesea, Hoch, & Taylor, 2008; Epstein, Masek, & Marshall, 1978; B. M. Jones, 

2011; Loro & Orleans, 1981; Normand & Kohn, 2013; R. E. Smith & Smoll, 1991; Yanardağ, 

Yılmaz, & Aras, 2010). It has even been used to teach swim skills in the typically developing 

population (Koop & Martin, 1983) but is most often recognised for its effectiveness to teaching 

individuals with autism. Research shows that an early and intensive application of behavioural 

science-based practices can improve outcomes for young children with autism (Howard, 

Stanislaw, Green, Sparkman, & Cohen, 2014; Hume & Bellini, 2005; MacDonald, Parry-

Cruwys, Dupere, & Ahearn, 2014; Zachor, Ben-Itzchak, Rabinovich, & Lahat, 2007), and some 

more limited research has particularly addressed the question of behavioural safety (Mechling, 

2008; Miltenberger & Thiesse-Duffy, 1988).  
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3.1. EXPERIMENTAL ANALYSIS OF BEHAVIOUR  

The branch of experimental analysis of behaviour focuses on systematically determining the 

principles and processes that reliably explain behaviour in terms of natural science (Fisher, 

Piazza, & Roane, 2011): ‘an experimental analysis describes stimuli in the language of physics’ 

(Skinner, 1966, p.215). Any application of the experimental analysis of behaviour must adhere 

to several components: determinism, experimentation, empiricism, reliability, philosophical 

doubt, and parsimony (Whaley, 1968). 

 

‘Determinism’ is the assumption that the universe is a lawful and ordered place. In other words, 

‘events do not just happen willy-nilly’ (Cooper et al., 2007 p.5). They are determined by the 

state of the environment and are related to preceding (and succeeding) events. Out with the 

field of behaviour analysis, a common response when describing behaviours that challenge is 

“it came out of nowhere” or “there was no trigger” (Addison, 2013). The concept of 

determinism disregards these forms of statements. This element is particularly crucial because 

‘if the behaviour of organisms were neither completely nor for the most part lawful, scientists 

would be unable to identify why an individual emits a behaviour and thus be unable to modify 

the behaviour’ (Fisher et al., 2011, p. 9). 

 

‘Experimentation’ refers to the environmental manipulation of antecedent and consequent 

stimuli (as independent variables) and the observation of the effect on behaviour (as the 

dependent variable). The purpose of the manipulation is to identify which variables show a 

functional relationship to the behaviour in question. ‘A functional relation is said to exist when 
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a change in the independent variable reliably produces a defined change in the independent 

behaviour’ (Fisher et al., 2011, p. 10). 

 

‘Empiricism’ means that conclusions made as a result of science should be primarily related to 

information received by the senses (Fisher et al., 2011). In other words, a person should believe 

what they observe to be true, rather than what they hypothesise should be true. This requires 

objective measurement taken in ‘precise, consistent and publicly verifiable’ ways, (Cooper et 

al., 2007, p.73). 

 

The principle of ‘reliability’ refers to the gathering of sufficient evidence to warrant belief in 

its conclusions. A single experiment does not offer sufficient evidence to determine the effects 

of an independent variable on the dependent variable (Fisher et al., 2011). A core component 

of the experimental analysis of behaviour is the ability for the experiment to be accurately 

replicated, thus demonstrating its results more robustly. If the procedure of an experiment is 

insufficiently defined it cannot be accurately replicated, and the results cannot be substantiated. 

 

‘Philosophic doubt’ infers that behaviour analysts should retain a healthy level of scepticism, 

meaning that we should ‘continually question the truthfulness of what is regarded as fact’ 

(Cooper et al., 2007, p.7). It could be that the original hypothesis is incorrect but we have not 

taken the right data to demonstrate as such. Philosophic doubt is crucial in ensuring that we 

continually improve our practices both in terms of research and in the field. 
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Finally, behaviour analysts must practice ‘parsimony’: parsimony refers to the state of mind 

whereby if there are two possible solutions to a problem then it is assumed that the simpler 

solution is the preferred. This principle is sometimes referred to as Occam’s Razor after 

William Occam who first proposed it. In relation to behaviour analysis, this principle requires 

a preference for behavioural explanations that are simple and based on established research 

before resorting to other types of explanations (Johnston & Pennypacker 1993).  

 

3.2 A BRIEF HISTORY OF APPLIED BEHAVIOUR ANALYSIS 

‘From prehistoric times onward, people have struggled to comprehend why living organisms 

behave the way they do and what, when necessary, they could do to change it’ (Mayer, Sulzer-

Azaroff, & Wallace, 2012, p.3). Sometimes these behaviours have been explained with 

reference to religion, or fable. On other occasions, the behaviours have been understood within 

the framework of psychoanalysts such as Freud (Freud & Bonaparte, 1954). More recently 

behaviour has been understood to be as much the subject of natural law, as any of the natural 

sciences.  

 

Watson's ‘methodological behaviourism' emphasised observing both human and animal 

behaviour, and referred to the possibility of shaping behaviours given the appropriate 

environmental variables:  

‘Give me a dozen healthy infants, well-formed, and my own specified world 

to bring them up in and I'll guarantee to take anyone at random and train him 

to become any type of specialist I might select - doctor, lawyer, artist, 

merchant-chief and, yes, even beggar-man and thief, regardless of his talents, 



 68 

penchants, tendencies, abilities, vocations and the race of his ancestors’ 

(Watson, 1998, p. 124). 

 

Skinner also believed that behaviour was subject to the laws of natural science and his 

endeavours to determine the governing principles of behaviour formed what was subsequently 

known as ‘the experimental analysis of behaviour’. Additionally, by incorporating private 

behaviours into our understanding of behaviour analysis, Skinner sparked the movement of 

radical behaviourism (Johnston, 2014).  

 

There are three critical assumptions for Skinner's Behaviourism: 1) private events such as 

thoughts and feelings are considered behaviour, all be it private behaviour; 2) behaviour that 

takes place within the skin is distinguished from other ‘public' behaviour only by its 

inaccessibility to public observation; and 3) private behaviour is determined by the same kinds 

of variables as publicly accessible behaviour (Skinner, 1938). 

 

Behaviour analysts have spent decades since expanding this research and determining how to 

implement these principles in applied settings. Much of this work stems from his discoveries 

concerning operant conditioning published in ’The Behaviour of Organisms’ (Skinner, 1938) 

 

One of the first studies to report the human application of the principles of operant behaviour 

was conducted by Fuller (1949). Fuller experimented by injecting a small amount of sugar-

milk solution into the mouth of a young man, who was severely physically disabled, every time 
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he moved his right arm. His right arm was chosen because he moved it infrequently. Within 

four sessions the young man was raising his arm to a vertical position at a rate of three times 

per minute (Fuller, 1949). In doing so, Fuller established that the principles of behaviour 

analysis apply to human behaviour, and set the stage for the later development of ABA which 

can be traced to the 1959 publication of a paper titled ‘The Psychiatric Nurse as a Behavioural 

Engineer' (Ayllon & Michael, 1959). However, two significant events in 1968 mark that year 

as the formal beginning of contemporary ABA: firstly, the Journal of Applied Behaviour 

Analysis (JABA) began its publication. JABA was the first journal in the USA to give 

researchers using methodology from experimental analysis of behaviour an outlet for 

publishing their findings. The second major event was the publication of the paper ‘Some 

Current Dimensions of Applied Behaviour Analysis' (Baer, Wolf, & Risley, 1968). This paper 

laid out the seven dimensions of Applied Behaviour Analysis (see Chapter 3.3), has been the 

most widely cited publication in ABA and remains the standard description of the discipline.  

 

3.3 THE DIMENSIONS OF APPLIED BEHAVIOUR ANALYSIS 

ABA differs from the experimental analysis of behaviour in that it concerns the clinical 

application of behaviour principles to socially significant targets. Described as the ‘seven self-

conscious guides to behaviour analytic conduct’ (Baer, Wolf, & Risley, 1987, p.319) these 

seven key elements of ABA are central to any well-conducted behaviour intervention. They 

were originally described in Baer and Colleagues 1968 paper ‘Some Current Dimensions of 

Applied Behaviour Analysis’ in the first ever edition of the Journal of Applied Behaviour 

Analysis. ABA must be: applied, behavioural, analytic, technological, conceptually systematic, 

effective and have generalizable dimensions (Baer et al., 1968). 
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The term ‘applied' means that the behaviour in question must be of social importance to the 

individual in question, or to his or her family (Baer et al., 1968). In other words, there must be 

a determined reason for targeting the behaviour, which is likely to result in an improved quality 

of life for the individual or their family members and not merely because the behaviour is 

capable of being taught or modified. It is the responsibility of the behaviour analyst to monitor 

the appropriateness of the behaviours being targeted and to prioritise which behaviours should 

be of primary focus (Bailey & Burch, 2016.).  

 

The term ‘behavioural’ concerns events which are subject to objective measurement and 

observation, which are quantifiable, can be predicted and can be controlled. Generally, applied 

behaviour analytic interventions do not utilise measurements which are indirect (yielding less 

reliable data) or subject to potential bias such as interviews or self-report measures (Baer et al., 

1987). Additionally, the behaviour being observed must be the correct behaviour (as opposed 

to an incidental or proxy behaviour) and, finally, when behaviour is observed to have changed 

it is necessary to ask whose behaviour has been modified: it is possible that the only behaviour 

that has changed is that of the observer, and therefore explicit measurement is crucial (Cooper 

et al., 2007). 

 

The requirement to be ‘analytic' ensures that behaviour analysts strive to determine a functional 

relationship between the individual's environment and the behaviour in question. This means 

using one of a variety of experimental techniques including reversal, multi-element, and 

multiple baseline designs (Fisher et al., 2011). Baer et al. (1987) emphasised that an appropriate 

design should be chosen to suit the experimental question rather than adjusting a question to 

suit the design. 
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It is imperative that behaviour analysts employ a ‘technological' approach to practice, meaning 

that all procedures are thoroughly and accurately described to enable replication. This should 

include written accounts of the procedures used, operational definitions of target behaviours 

and data regarding procedural integrity, all of which should be presented in a way that allows 

another behaviour analyst to replicate it with accuracy.  

 

Interventions and approaches are required to be ‘conceptually systematic’ meaning that they 

are based on the core principles of behaviour which have been established through years of 

behavioural research including the principles of schedules of reinforcement and extinction 

(Baer et al., 1968, 1987). 

 

Applied behaviour analysis must be ‘effective'. Many systems use statistical programs and 

algorithms to assess effectiveness, however, this is rarely the case in behaviour analysis. 

Typically, behaviour analysts rely on visual analysis of data for a particular behaviour in a 

particular individual. Effectiveness is determined according to each individual, rather than 

across a population.  

 

The final principle of ABA is that the findings must be generalizable (for example, across other 

settings, other caregivers or other behaviours). If a procedure focused on teaching a child to 

ask for juice at home and he is doing this successfully, it cannot be considered to have 

generalised unless the child is also able to ask for juice at school and his or her grandparent’s 
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house. Additionally, the behaviour change must persist beyond the removal of the intervention 

(Cooper et al., 2007).  

 

3.4 FUNCTIONAL ASSESSMENT 

Behavioural approaches require the systematic application of psychological learning principles 

to human behaviour and thereby employ instrumental learning techniques, founded on 

Skinner’s principle of operant conditioning, as their predominant feature (Francis, 2005).  

 

Skinner understood learning to be a process wherein reinforcement increases the likelihood of 

behaviour and punishment decreases the likelihood of a behaviour (Skinner, 1953; Skinner, 

1938). Behavioural approaches use this knowledge to manipulate the likelihood of certain 

behaviours in order to achieve particular socially important goals.  

 

Applied behaviour analysis uses an arsenal of tools to establish control over a given behaviour. 

The first, and possibly most crucial step, concerns assessment. The appropriate identification 

of the skills or behaviours that are to be targeted, and a thorough understanding of them in 

context, is crucial to the successful application of the science (Cooper et al., 2007).  

 

If a target has been set to reduce an existing behaviour, it may be necessary to conduct a 

functional assessment or functional analysis to identify the variables that are currently 

maintaining the behaviour. Functional assessment is a less intrusive option, including 

observation, standardised assessment and, where appropriate, interview. Where the function is 
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not clear it may be necessary to conduct a functional analysis whereby the potential variables 

maintaining the behaviour are manipulated and the consequences monitored (Iwata, Dorsey, 

Slifer, Bauman, & Richman, 1982, 1994). A behaviour analyst may contrive a situation where 

there is no response, an attention response, an escape response, or a tangible response to the 

behaviour in question and systematically monitor the impact that these consequences have. 

Functional assessment and analysis can lead to more reliable behaviour interventions as they 

allow for a more socially appropriate functionally equivalent replacement behaviour to be 

identified and introduced that produces the same or even more preferred consequences 

(Morgan & Vasquez, 2006; Ward et al., 2013).  

 

There are four functions of behaviour: attention, sensory, obtain/tangible, and escape/avoid. 

Attention functions occur when the response to a behaviour takes the form of social attention 

(positive reinforcement). The reinforcement may be in the form of a particular type of attention, 

general attention, or even attention in the form of reprimands (Sloman et al., 2005).  

 

A sensory (or automatic) function is seen to take place when the reinforcement of behaviour is 

automatic, i.e. there is no social mediation of the consequence. The behaviour itself produces 

the reinforcement. Automatic reinforcement can be produced either positively (by the delivery 

of a pleasurable sensation) or negatively (by the removal of an unpleasant sensation). 

 

A behaviour is likely to have an obtain/tangible function when the response is the delivery or 

a tangible item or access to an activity, for example, the offer of juice, a biscuit, or a preferred 

television programme. Sometimes tangible items require social interaction for access resulting 
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in two possible functions. A behavioural function may be multiply controlled if the same 

behaviour produces multiple outcomes (Bachmeyer et al., 2009; Neidert et al., 2005). A closer 

investigation may be required in these circumstances to determine which of the two potential 

functions is maintaining the behaviour. 

 

Escape behaviours are strengthened through the response dependent removal of a stimulus. 

Escape behaviours frequently occur in everyday life. We turn the television off when we find 

its contents disappointing, or we hang up the phone if we know it is a PPI sales call. Avoidance 

conditioning is another process that frequently occurs in everyday life, for example, if we do 

not have our car taxed by a specific date then it will be taken off the road, so we actively behave 

to avoid that occurring. Avoidance conditioning is also viewed as strengthening a response 

because the response prevents or postpones the delivery of a punisher (Reese, Howard, & 

Reese, 1978). 

 

3.5 REINFORCEMENT AND PUNISHMENT 

The most common behavioural interventions draw from the science of ABA to improve 

competency in a variety of skill areas (Francis, 2005). Proficiency in areas such as receptive 

and expressive language, social skills, motor imitation, visual perception and self-help are 

assessed at a base level. This assessment is then used to establish a specific curriculum 

individual to each person and, if necessary, functional analyses are performed in order to break 

specifically difficult skills down into manageable steps. Generally speaking, teaching occurs 

on a one-to-one basis in a variety of environmental settings including home and school (if 

applicable) and with a variety of different people (Smith, 1999).  
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Specific ‘reinforcement’ and ‘punishment’ techniques are employed to assist the child in 

mastering the desired skill. It should be noted here that the term punishment does not refer in 

any way to the nature of the action but rather to the behavioural effect that the action has. 

Punishment can be crucial in order for a person to learn how to keep themselves from harm 

(Cooper, Heron, & Heward, 2007). If a particular action results in a decrease or cessation of 

behaviour then it can be considered ‘punishment’ (Cooper et al, 2007).  

 

The foundation of behaviour analysis centres on the three-term contingency. A contingency 

refers to the relationship between an instance of behaviour (a response) and the antecedent and 

consequent environmental impacts (Johnson and Pennypacker, 2011). Environmental events 

that occur immediately preceding an elicited response are referred to as ‘antecedent’ events. 

Environmental events that immediately follow a response are referred to a ‘consequent events’.  

 

If a behaviour is more likely to occur in the presence of a particular stimuli (due to a history of 

contingent reinforcement) then that behaviour is referred to as the ‘discriminated operant’ and 

the antecedent event is referred to as the ‘discriminative stimulus’ which is abbreviated to SD 

(Johnston & Pennypacker, 2009).  

 

Reinforcement is the process through which behaviour is maintained and is described as the 

most important principle within the field (Cooper et al., 2007). When a behaviour is followed 

by the delivery or removal of a stimulus that increases the likelihood that the behaviour will 

reoccur in the future, then reinforcement is said to have occurred (Cooper et al., 2007). When 



 76 

the behaviour is followed by presentation of a stimulus (which results in the increased 

likelihood of reoccurrence) then ‘positive’ reinforcement is said to have occurred; when the 

behaviour is followed by the removal of a stimulus (which results in the increased likelihood 

of reoccurrence) then ‘negative’ reinforcement is said to have occurred (Cooper et al., 2007). 

 

Critical influencing factors in the likelihood of a reinforcing effect occurring include the 

immediacy of the delivery of reinforcement (Malott & Trojan, 2004), the environment within 

which the behaviour takes place (Cooper et al., 2007) and the existing level of motivation 

operations (Michael, 2004).  

 

There are two general categories of reinforcer - unconditioned (or primary) and conditioned 

(secondary) reinforcers (Grant & Evans, 1994). Primary reinforcers are those which a person 

does not need to learn to appreciate, for example, food, air, water, etc. Secondary reinforcers 

are those which a person comes to appreciate over time, for example, verbal praise, money, 

good marks in a test, or a new book. Grant and Evans give the following example to describe 

the nature of secondary reinforcers ‘Infants are not particularly reinforced by money except for 

its use as a play object, and we are unaffected even by lavish praise if it is given in a foreign 

language' (1994, p. 33). 

 

An additional sub-category of reinforcement is social or non-social (automatic). Social 

reinforcers are delivered or facilitated by another person, for example, praise or access to a 

tangible (if this requires to be facilitated by another person). Automatic reinforcers refer to 

those which happen as a direct response to the behaviour and do not require social facilitation, 
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for example scratching an itch. Careful consideration must be given to choosing a reinforcer as 

this will significantly impact the success of any procedure (Trosclair-Lasserre, Lerman, Call, 

Addison, & Kodak, 2008).  

 

Punishment is the process through which behaviour is decreased or eliminated (Cooper et al., 

2007). When a behaviour is followed by the delivery or removal of a stimulus which decreases 

the likelihood that the behaviour will reoccur in the future, then punishment is said to have 

occurred (Cooper et al., 2007). When the behaviour is followed by presentation of a stimulus 

(which results in the decreased likelihood of reoccurrence) then ‘positive’ punishment is said 

to have occurred; when the behaviour is followed by the removal of a stimulus (which results 

in the decreased likelihood of reoccurrence) then ‘negative’ punishment is said to have 

occurred (Cooper et al., 2007). 

 

As with reinforcers, there are multiple types of punishers. Physical punishers, reprimands, 

timeout, response cost, and activity punishers. Physical punishers are unconditioned (or 

primary) punishers. Many physical punishers are present in our environment as natural 

consequences: it burns if we touch something hot, we get stung by nettles, bees, wasp and other 

insects, walking barefoot outside results in pain and so on: ‘because of the vulnerability of our 

bodies and the natural hazards of the environment in which we live, physical punishment is a 

fact of life for all of us’ (Grant & Evans, 1994 p.97).  

 

Examples of physical punishers used in research include electric shock (Carr & Lovaas, 1983; 

Lichstein & Schreibman, 1976; Risley, 1968), lemon juice (Sajwaj, Libet, & Agras, 1974), 
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Tabasco sauce (Stoppelbein & Greening, 2005), noxious smells (Altman, Haavik, & Cook, 

1978; Tanner & Zeiler, 1975), or water sprays (Friman, Cook, & Finney, 1984). Physical 

punishers are rarely in use today except in very exceptional circumstances where there is a 

genuine and present danger to the person in question, and reinforcement techniques have been 

shown to be ineffective (Behavior Analyst Certification Board, 2016).  

 

Punishment procedures can produce rapid and effective results with behaviours that are severe 

and warrant immediate attention, for example, behaviours which are likely to cause significant 

harm to the person or others. There is also some evidence to suggest that they can increase 

appropriate non-target behaviours (Brantner & Doherty, 1983; Foxx & Bechtel, 1983; J. M. 

Johnston, 1972; Lichstein & Schreibman, 1976; Matson & Taras, 1989). 

 

Punishment procedures have many disadvantages also: emotional side effects such as crying 

or tantrum behaviours (Doty, McInnis, & Paul, 1974); aggressive responses (Mayer et al., 

2012), imitation of punishment procedures by children or others (Bandura & Walters, 1963); 

inappropriately conditioned punishers (J. B. Watson & Rayner, 1920); alternatively if a person 

delivering punishment is of a particular nationality then the receiver of the punishment may 

become conditioned to view people of that nationality as punishers (Skinner 1983). Repeated 

use of punishers may encourage behaviour that results in escape or avoidance of punishment 

procedures (Azrin, Hake, Holz, & Hutchinson, 1965). Finally, punishment procedures are often 

not viewed as being socially acceptable (Reed & Lovett, 2008) and can go some way to further 

isolate people from receiving effective behaviour support (Donnellan, 1988; Reed & Lovett, 

2008). It is clear that perceptions of the acceptability of punishment have varied across time 

(Reed & Lovett, 2008) and are also variable across the field of behavioural intervention 
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(Brown, Michaels, Oliva, & Woolf, 2008). Some research has even suggested that interventions 

containing a punishment component are actively preferred by participants (Hanley, Piazza, 

Fisher, & Maglieri, 2005). 

 

‘In many respects it is unfortunate that behaviour analysis adopted the term ‘punishment' 

because people react emotionally and associate the word with cruelty and vindictiveness' 

(Grant & Evans, 1994, p. 96), however, punishment is often neither. In the realms of 

behavioural safety, it is imperative that certain ‘risk' behaviours are decreased, either through 

reinforcement of the absence of the behaviour, teaching incompatible skills, or non-aversive 

punishment procedures such as time-out from reinforcement, response cost or overcorrection 

procedures. 

 

3.6 FACTORS THAT INFLUENCE REINFORCEMENT 

There are two general categories of motivating operations: those which render the power of the 

reinforcer stronger (establishing operations) and those that render the power of a reinforcer 

weaker (abolishing operations). When choosing a reinforcer, careful consideration needs to be 

given to the establishing or abolishing operations in place that might impact the effectiveness 

of a given stimulus to function as a reinforcer.  

 

3.6.1 DEPRIVATION AND SATIATION 

The principles of deprivation and satiation must be considered when choosing effective 

reinforcers. 'A state of deprivation is said to exist when a person has not had contact with a 

particular reinforcer for a period and that reinforcer has become effective' (Grant & Evans, 
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1994, p.40). Otherwise stated, the longer it has been since a person has had something they 

want, the more powerful the motivator. There is not a specific period of time required for 

deprivation to exist; it would not be accurate to say that a child would be deprived of television 

time when the stimulus has been absent for 30 minutes. Although factors of time are important 

they are strongly influenced by the individual. If the child has had television removed from 

their environment for 30 minutes, but they do not find the television reinforcing, then 

deprivation cannot be said to exist. 

 

‘A state of station exists when the person has had contact with a particular reinforcer recently 

and that reinforcer is no longer effective, at least temporarily’ (Grant & Evans 1994, p.40). 

Overuse of reinforcers can limit their effectiveness and it is often stated that a variety of 

reinforcers is preferable to avoid satiation (Egel, 1981). Egel conducted an experiment 

investigating the impact of variety on reinforcers. He conducted three different tasks with 

young boys who had a diagnosis of autism. These tasks included 1) identifying the ‘odd-

picture-out’ from a choice of three, 2) correctly identifying the picture representation of an 

action, and 3) identifying ‘more’ or ‘less’ representations on cards. For one group the same 

form of reinforcer was delivered every time and for another group a variety of reinforcers was 

delivered. When three different kinds of reinforcers were used the participants maintained a 

high level of correct responding until the end of a session. For the group who always received 

the same reinforcer there appeared to be a quicker loss of interest and correct responding 

occurred at the outset of the session but tapered off (Egel, 1981).  

 

As with deprivation, there is not a set rule for the amount of access to a reinforcer that can be 

delivered before satiation will set in. This both depends on the quantity of the reinforcer 
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available at each response and the state of the subject in question. These factors that affect the 

likely impact of a potential reinforcer are known as ‘motivating operations'.  

 

3.6.2 RESPONSE EFFORT 

‘Response effort’ refers to the amount of force or effort required to complete the task before 

delivery of reinforcement (Mayer et al., 2012). Increasing the response effort may have a 

punitive effect. For example, ten minutes of computer access may produce sufficient 

motivating operation to complete one worksheet, but possibly not five worksheets.  

 

3.6.3 TOKEN ECONOMIES 

Token economies can be used to support the delivery of reinforcers. Token economies 

effectively optimise contingencies of reinforcement and are particularly useful in situations 

where repeated delivery of the terminal reinforcer would be disruptive to teaching or where the 

reinforcer is large. 

 

When tokens are earned as a consequence of a particular target behaviour they acquire ‘learned 

reinforcing properties’ (Mayer et al., 2012, p. 237) as well as serving as a signal that the 

terminal reinforcer may become available. The tokens (conditioned reinforcers) serve as 

backup reinforcers are bridge the time gap between the behaviours being demonstrated and the 

delivery of the terminal reinforcer. They can prevent satiation (Mayer et al., 2012, p. 239) and 

support the shaping of increasingly larger response efforts prior to reinforcement.  
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Token economies have been used to reduce non-compliant behaviour (Carton & Schweitzer, 

1996), decrease out-of-seat behaviour in the classroom (Higgins, Williams, & McLaughlin, 

2001), improve academic achievement (Mirzamani, Ashoori, & Sereshki, 2011), and reduce 

staff and patient injuries in an acute care unit (LePage, 1999).  

  

3.7 BEHAVIOUR CHANGE MECHANISMS  

Increasing behaviour is not always a simple matter of reinforcement: reinforcement alone is 

only sufficient when the behaviour already exists in a person’s repertoire (Mayer et al., 2012). 

When the skill is not already known then there are procedures designed to elicit new and 

adaptive behaviours. When this is required, imitation and modelling procedures, shaping 

procedures or chaining procedures may be appropriate. 

 

3.7.1 MODELLING 

Imitation occurs when, on the presentation of a discriminative stimulus, a student can replicate 

the behaviour modelled. Imitation is an important developmental skill and children frequently 

imitate the behaviour of others producing new and adaptive behaviours (Cooper et al., 2007, 

p.413). Children with autism often show significant difficulties with imitation (Jones & Prior, 

1985). 

 

Holth (2003) outlines four behaviour-environment relations that are fundamental to imitation: 

1) any physical movement may function as a model for imitation, 2) an imitative behaviour 

must immediately follow the presentation of the model, 3) both the model and the imitative 
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behaviour must have ‘formal similarity’, and 4) the model must be the controlling variable for 

the imitative behaviour, i.e., the imitation must occur because of the model.  

 

‘Formal similarity’ refers to how the model and the elicited behaviour must resemble one 

another physically and must be in the same ‘sense mode’ (i.e. the look the same or sound the 

same) (Michael, 2004). 

 

Modelling can be understood as ‘showing’ with the purpose of producing an imitative response 

(Mayer et al., 2012, p. 362) and has been used very effectively to increase reading behaviours 

in students (Haskett & Lenfestey, 1974), teach parents to appropriately use time out procedures 

(Flanagan, Adams, & Forehand, 1979), and to improve athletic skills (Shapiro & Shapiro, 

1985). There is research to demonstrate that modelling is more effective in producing changes 

in parenting behaviour than either direct instruction or group discussion (Johnson & Brown, 

1969). 

 

3.7.2 SHAPING 

Skinner (1953) described shaping with an example:  

‘Operant conditioning shapes behaviour as a sculptor shapes a lump of 

clay… The final product seems to have a special unity or integrity of design, 

but we cannot find a point at which this suddenly appears… it is the result of 

a continuous shaping process' (p. 91). 
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Shaping consists of the systematic reinforcement of successive approximations towards a goal, 

or ‘terminal behaviour’ (Cooper et al, 2007 p. 421). Differential reinforcement is utilised to 

guide behaviour in the desired direction (Strayhorn & Rhodes, 1985). Shaping has been used 

effectively for decades across a variety of applications including increasing the volume of 

speech in children with developmental delay (Fleece et al., 1981), to elicit speech in a man with 

catatonic schizophrenia (Isaacs, Thomas, & Goldiamond, 1960), developing motor and sports 

skills (Cameron & Cappello, 1993; Fitterling & Ayllon, 1983) and developing underwater 

submersion skills to increase swimming skills (Levy, Ainsleigh, & Hunsinger-Harris, 2017). 

 

Shaping is a useful technology that can be easily combined with other procedures, such as 

chaining, to develop more complex behaviours. It can also be used to develop behaviours that 

would be difficult to teach via processes of imitation (i.e. complex sporting techniques such as 

gymnastics where the instructor may not be able to model the desired behaviour), but shaping 

also requires constant monitoring and can occur unintentionally resulting in socially 

inappropriate or undesirable behaviours (Cooper et al., 2007). 

 

3.7.3 CHAINING 

A behaviour chain is formally defined as ‘a sequence of responses that are functionally linked 

to the same terminal reinforcer’ (Kuhn, Lerman, Vorndran, & Addison, 2006). Behaviour 

chains are composed of behavioural ‘links’ that serve two distinct purposes: firstly, to reinforce 

the previous behaviour in the chain and, secondly, to serve as a discriminative stimulus (SD) 

for the next behaviour in the chain.  
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The individual elements of the chain are determined by a task analysis that clearly identifies 

all the discrete steps required to perform the behaviour chain successfully. All of the discrete 

steps should be in the person's behavioural repertoire and then reinforcement is delivered upon 

completion of the final step in the chain.  

 

The term ‘chaining’ refers to the process of linking behaviours together, beginning with either 

the first (forward chaining) or last (backward chaining) behaviour in the process (Cooper et al., 

2007). In some circumstances it may be appropriate to train on all skills at the same time 

(concurrent, or total-task chaining). The advantage of backwards training is the proximity of 

the behaviour under tuition to the delivery of the reinforcer (Mayer et al., 2012, p. 283). For 

both forward and concurrent chaining additional reinforcement (in the form of verbal praise or 

other) may be required.  

 

Chaining has been used to successfully teach bedmaking skills to individuals with 

developmental disabilities (McWilliams, Nietupski, & Hamre-Nietupski, 1990), food 

preparation (Griffen, Wolery, & Schuster, 1992), internet skills (Jerome, Frantino, & Sturmey, 

2007) and independent walking skills (Colozzi & Pollow, 1984).  

 

3.7.4 ERRORLESS LEARNING 

Errorless learning is a teaching procedure where the opportunity for incorrect responses is 

minimised. Minimising errors is desirable because once errors have occurred once they are 

much more likely to reoccur (McCandless, 1967; Mueller, Palkovic, & Maynard, 2007; Sidman 

& Stoddard, 1967).  
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Teaching begins with the delivery of the level of prompt required to ensure a correct response. 

A fading procedure is then applied where systematically less intrusive responses are delivered. 

If an incorrect response is elicited then the level of prompting is typically increased again to 

ensure correct responding, following which the fading procedure is reinstated.  

 

Due to the effort required to implement errorless learning procedures properly it may not be 

appropriate for all circumstances but it has been considered particularly useful when working 

with individuals with developmental disabilities (Mayer et al., 2012; Repp, Karsh, Johnson, & 

VanLaarhoven, 1996) and have been demonstrated to be effective for teaching discrimination 

skills (Demchak, 1990), computer skills (Jerome et al., 2007), maths skills (Robinson & Storm, 

1978) and learning routes (Lloyd, Riley, & Powell, 2009).  

 

3.7.5 GRADUATED GUIDANCE 

Graduated guidance is a procedure for transferring stimulus control from a response prompt to 

natural stimuli (Wolery & Gast, 1984). When using graduated guidance, physical prompting is 

required as necessary in the initial stages but the process of prompt fading is begun 

immediately. The person's movements are followed closely by the instructor's hands so that 

physical prompting can be provided immediately if required. The position of the instructors' 

hands are then gradually distanced from the student (Cooper et al., 2007, p. 404).  

 

When combined with verbal or gestural prompting, graduated guidance can effectively teach a 

diverse range of responses including self-care skills (Lattimore, Parsons, & Reid, 2008), 
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expressive sign language (Dalrymple & Feldman, 1992), and independent dressing skills 

(Azrin, Schaeffer, & Wesolowski, 1976; Sewell, Collins, Hemmeter, & Schuster, 1998).  

 

3.7.6 CONTACT DESENSITISATION 

Contact desensitisation uses the processes of shaping and reinforcement to produce 

successively closer approximations of a target behaviour. For example, contact desensitisation 

might be used to encourage a learner to approach a stimulus that they would typically avoid 

(Mayer et al., 2012). With repeated exposure to the stimulus in the presence of a reinforcer the 

previously feared stimulus becomes paired with preferred items or events (Mayer et al., 2012).  

 

This technique has been used to support desensitisation to animated toys (Ricciardi, Luiselli, 

& Camare, 2006), to manage phobias of snakes (Barlow, Agras, Leitenberg, & Wincze, 1970) 

and even used in animal behaviour programmes to avoid the use of tranquilisation (Carmignani, 

2010). 

 

3.7.7 THE VERBAL BEHAVIOUR MILESTONES ASSESSMENT AND PLACEMENT PROGRAMME 

(VB-MAPP)  

The VB-MAPP is described as a criterion-referenced assessment tool, curriculum guide and 

skill tracking system specifically designed for use with individuals who have ASD or other 

forms of language delay (Sundberg, 2008). 

 

The VB-MAPP is based explicitly upon Skinners understanding and analysis of verbal 

behaviour. It was developed by Mark Sundberg and the results of the assessment can be used 
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to guide priorities for behavioural intervention. It contains an individual scoring system, 

divided into categories of skill and approximate ages at which the behaviour would typically 

be developed. It relies on objective measurement and is frequently used as a measurement tool 

in behaviourally analytic research (Brodhead, Higbee, Gerencser, & Akers, 2016; Gunby, Carr, 

& LeBlanc, 2010; Wymer, Tarbox, Beavers, & Tullis, 2016)  

 

The VB-MAPP offers a cover page to allow for the visual representation of acquired skills at 

a glance. Each discrete skill is represented by a box that can be filled to imply that the skill is 

in the child's repertoire. Response classes are split into columns and the skills within each 

response class are categorised hierarchically to represent the order in which they would 

typically be developed or in which they might be taught.  

FIGURE 1: VB-MAPP MASTER SCORING FORM 

 

Copyright 2008 Mark Sundberg 



 89 

3.8 THE EVIDENCE BASE FOR APPLIED BEHAVIOUR ANALYSIS AND AUTISM 

Applied Behaviour Analysis is now established as an extremely effective model of behavioural 

intervention, despite a lingering reluctance in Scottish policy. ABA is supported by a vast 

research base that has consistently sought to determine the most effective, replicable and 

generalizable methods for working with people with autism (Dillenburger, Keenan, Doherty, 

Byrne, & Gallagher, 2012; Keenan, 2006; Kimball, 2002), although it is important to be clear 

that it is not an intervention for autism (Chiesa, 2006). ABA is the science from which 

technologies can be drawn to improve outcomes for people with autism, but equally, it can be 

used to address behaviour in any population, including people with Down syndrome, people 

who are obese, people with brain injury or other conditions (Dombrowski et al., 2012; Feeley 

& Jones, 2006; Iwata et al., 1994; Paul‐Ebhohimhen & Avenell, 2008; Rothwell, LaVigna, & 

Willis, 1999; Selznick & Savage, 2000; Ylvisaker et al., 2007). 

 

In the past decades ABA has become particularly well researched in relation to its’ application 

within the population with autism (Keenan, 2006). From as early as the 1960s researchers have 

been specifically focusing the applications of behaviour analysis to this population (Cowan, 

Hoddinott, & Wright, 1965; Ferster, 1961; Hewett, 1965; Martin, England, Kaprowy, Kilgour, 

& Pilek, 1968). ABA has received recognition and recommendations in public reports 

regarding ASDs (Surgeon General, 2000; New York State Department of Health, 1999; SIGN, 

2016), and Early Intensive Behavioural Intervention has been shown to be cost-effective in the 

long term (Jacobson, Mulick, & Green, 1998). 
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3.9 THE MISREPRESENTATION OF ABA 

Applied Behaviour Analysis has been frequently misrepresented (Morris, 2009) and is often 

referred to as ‘being of historical interest only’ (Keenan & Dillenburger, 2000, p.19). Despite 

these misrepresentations the field of ABA has grown significantly and is continuing to do so. 

Active efforts are being made to counteract the misrepresentation of the field as the number of 

behaviour analysts grows and bodies of interest parties come together. The creation of a special 

interest group within the Association for Behaviour Analysis (called BALANCE) is committed 

to exposing misrepresentation in the media. 

 

ABA is not only misrepresented in the media but also in policy and education facilities: Terms 

such as ‘ABA’, ‘Early Intensive Behavioural Intervention (EIBI)’, ‘Lovaas approach’, and 

‘behaviour modification’ are frequently used interchangeably demonstrating a 

misunderstanding of differences between terms and approaches, frequently made by people 

who are advising local and national policy. These issues are widespread across Europe 

(Keenan, Dillenburger, Moderato, & Röttgers, 2010) including in Scotland. 

 

3.10 ABA IN SCOTLAND 

A review of the Board of Certified Behaviour Analysts website (BACB, 2015) will reveal that 

Scotland is disproportionately lacking in experienced behavioural practitioners when compared 

to the rest of the United Kingdom. Of a total of 294 board certified practitioners within the UK, 

fewer than ten are listed in Scotland (as of May 2018). Many families in Scotland travel to 

other countries within the UK in order to obtain what they feel are the best services for their 

children. Those families who do persist in obtaining services often end up having to fund 
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themselves, sometimes having to re-mortgage their homes to make this achievable, (Byrne & 

Byrne, 2005). They may even have to seek support from international services, instead of 

investing in their local communities (Keenan et al., 2010).  

 

An additional problem is that there are no universities in Scotland who offer courses in ABA. 

Distance learning is an option, however there is a great difficulty finding experienced therapists 

to work in intervention programmes. This has meant that many families who would like to use 

the approach to improve outcomes are restricted by difficulties finding therapists to assist with 

implementation. There is not a single ABA school in Scotland and in many places behaviour 

analysts are not present, or even welcome, in the school environment. 

 

3.10.1 SCOTTISH POLICY 

Within the context of Scottish Policy, there is a tendency towards an ‘eclectic’ approach when 

working with individuals with autism (Scottish Government, 2009) despite evidence that 

eclectic approaches are less effective in demonstrating outcomes than behaviour analytic 

approaches (Dillenburger, 2011; Howard, Sparkman, Cohen, Green, & Stanislaw, 2005; 

Howard et al., 2014). 

 

The perception seems to be that ABA is limited to table-top, academic activities that are 

presented in a very restrictive fashion over intensive numbers of hours. It has been presented 

as an approach which attempts to force normalisation and which seeks to remove all 

individuality from the people it is supposed to benefit (Dawson, 2004). The groups voicing 

these concerns most often reference the Lovaas Programme as being synonymous with ABA 
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(www.neurodiversity.com). Textbooks and university courses on ASD do not refer to ABA as 

a distinct science and only refer to its application in its infant years, citing the (1987) study by 

Lovaas, as an example of all ABA applications (Roth, 2012). When consulting with parents 

during an investigation of the economic costs of autism, several families reported personal 

distress about the clear misrepresentation of ABA in Scotland, including at education 

establishments (MacKay et al., 2017). 

 

3.10.2 THE SCOTTISH AUTISM STRATEGY 

The Scottish Strategy for Autism (Scottish Government, 2011) was launched with the intention 

to effect change and improvements in services over a 10-year period for the approximate 44000 

people in Scotland affected by the autism. It declared autism a national priority and committed 

to varying levels of change, pledging £13.4 billion over four years.  

 

The Scottish strategy is now entering its final phase and has recently published its outcomes 

and priorities for 2018-2021 (Scottish Government, 2018). Although the Scottish Strategy has 

resulted in the publication of several documents (NHS Education for Scotland, 2015; Scottish 

Government., 2013) and investment in a number of autism support groups, there is no clear 

evidence that it has made an impact at ground level for people affected by autism and their 

families. A further report on outcomes is to be produced in 2020.  

 

3.10.3 MENU OF INTERVENTIONS 

In 2013 the Scottish Government launched the ‘Menu of Interventions', which was designed to 

fulfil recommendations 10 and 11 of the Scottish Autism Strategy: 
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Recommendation 10: recommends that agencies and services develop a menu of 

interventions including advice, therapeutic interventions and counselling for 

children, young people and adults with an ASD, that are appropriate and flexible 

to individual need. This menu should identify advice and support that is immediately 

available and set out the referral and assessment process for all other services and 

interventions.  

 

Recommendation 11: recommends that consideration is given to the specific 

supports needed for the more able individuals with ASD. 

 

The menu specifically states that the authors of the document are not in a position to make 

evidence-based recommendations. Interestingly, the group chose to interpret the term 

‘intervention' as referring to ‘things people do that help' although this was further refined to 

clinical, social and educational interventions. The Scottish Autism Society is also encouraging 

a broad interpretation of the term to assure personalised approaches: 

 

‘We need to understand the term ‘intervention’ in the broadest sense. In the 

current research it is often taken to mean a rigid programme approach 

restricted to a particular group requiring fidelity of approach for any 

evidence to emerge or be deemed credible.’ (Scottish Autism, 2018) 
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It is indeed crucial that interventions are personalised to the individual requirements of the 

person in question, however ABA-based interventions should meet that need. Although this 

statement does not specifically state that they are talking about ABA programmes, rigidity of 

application is a criticism that has often been levelled at ABA programmes but even behaviour 

analysts understand that people may respond differently to the same environmental conditions 

(Cooper et al., 2007 p. 44) and therefore agree that ABA programmes should comprise highly 

individualised approaches. In a survey designed to investigate parental perceptions of ABA 

programmes, the majority (61%) of parents understood that to be the case (Denne, Hastings, & 

Hughes, 2017).  

 

The Menu of Interventions identified 14 autism ‘challenges’ which may require support or 

intervention. It displays them in a table alongside a paragraph regarding potential interventions:  
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TABLE 4: MENU OF INTERVENTIONS 

ASD CHALLENGE: INTERVENTIONS (to include advice, therapeutic interventions and counselling) 

1. Understanding the 

implications of an 

autism diagnosis 

 

Post-diagnostic discussion(s) and individualised counselling. The provision of good quality 

education and information packs for individuals, families/carers along with appropriate verbal 

discussion at the time of need. Use of visual props if needed. Signposting to useful websites and 

forums. 

2. Development of 

effective means of 

communication 

 

Individualised language therapy assessment. Updated as required. Alternative and augmentative 

communication systems introduced where required. Work to ensure language system (regardless 

of form) is used functionally and is therefore effective on an individual basis. Teaching/learning 

on internet etiquette and supervision. 

3. Social 

communication 

 

Targeted social communication programmes delivered either individually or in a group setting as 

required and appropriate to the individual to include internet etiquette and promotion of online 

safety. 

4. Developing and 

maintaining 

relationships 

Work to assess the understanding of relationships and promotion of skills to develop relationships 

including sexuality issues and intimate relationships. Access to social groups, friendship circles 

etc. 

5. Social isolation for 

individuals with 

autism 

Accessible social groups and opportunities, support in the community. Befrienders. Respect the 

need to be alone at times. Acceptance by families that friendships can take many forms. 

6. Social isolation for 

family 

Family/ Partner/ Carer support, the opportunity for respite. Access to autism-friendly 

environments 

7. Learning to learn 

skills  

 

A functional assessment of the person’s cognitive abilities and learning style leading to a planned 

programme both directly with the individual and indirectly with the family, carers etc. Formal 

psychometric testing may be conducted if appropriate to inform intervention. 

8. Predicting and 

managing change 

 

Timely individual direct work with individuals to teach methods where required. Family/carer 

/employer guidance/education in these methods Visual supports; timetables, timers, text alerts, 

choice boards etc. to be used as appropriate. 

9. Behaviour and 

emotional regulation 

protecting wellbeing 

 

Knowledge development in understanding behaviour in the context of ASD. Individual work with 

the individual on assessing behaviour, recognising triggers and developing and managing the 

implementation of strategies to help. Behaviour support plans, cognitive interventions, 

psychotherapy or counselling as required and indicated by life circumstances, e.g. around 

transitions of all types including bereavement. Work with the individual's family/carers, criminal 

justice, social work, Police as appropriate. Autism Alert card possession. 

10. Restricted and 

repetitive interests and 

behaviours 

Assessment and positive day to day management on an individualised basis. Treatment by mental 

health clinician if required. 

11. Motivation issues Structured programmes as appropriate to the individual linking to the other core challenges as 

required. Career guidance, employer/HE/FE support. 

12. Sensory issues 

 

Assessment of sensory difficulties. Identification and implementation of strategies. Environmental 

adaptation on an individual basis with individual control working towards reducing the impact of 

sensory sensitivities. 

13. Daily living skills 

 

Assessment of core life skills as required across the lifespan and to take account of changing needs 

at various transitions. Specific individual programmes to teach and maintain these skills where 

needed. Involvement of families/carers in assessment and implementation of new learning 

Education for families/employers/ care providers/housing dept. re practical needs. 

14. Co-existing 

conditions- examples 

 

Epilepsy, dyspraxia, dyslexia, disorders of attention, sensory impairment, anxiety, sleep disorder, 

addiction, anger management, depression, self-harm, psychosis, personality disorder, OCD, 

disordered eating patterns etc. These require assessment and treatment/management by an 

appropriate specialist clinician. Joint working is crucial across specialities with a clear case 

coordinating lead identified. 

 

Despite a general lack of acceptance of ABA-based approaches in Scotland, it is interesting to 

note, that challenge number 7 ‘Learning to Learn skills' refers to a functional assessment, 

challenge number 9 refers to ‘Behaviour Support Plans’. Functional assessment is a ‘systematic 

method of assessment for obtaining information about the ‘purposes’ of problem behaviour’, 
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(Cooper et al., 2007, p. 696) and has its groundings in the early science of behaviour analysis: 

a method for systematically coding behaviour in relation to environmental events was 

described in the late 1960s (Bijou, Peterson, & Ault, 1968). Behaviour support plans are 

typically used within behaviour support frameworks including early intervention programmes 

and Positive Behaviour Support (PBS) programmes, both of which would be founded in ABA.  

 

3.10.4 SIGN 145 

Recently, the Scottish Intercollegiate Guidelines Network revised their guidance on: 

Assessment, Diagnosis and Interventions for Autism Spectrum Disorders (SIGN 145, 2016). 

One of the sections which was revised entirely was Section 6.3.1 pertaining to ‘Intensive 

Behavioural and Developmental Programmes’: SIGN 145 recognises the basis of more 

accepted techniques (such as PECS) is in ABA (p. 21) and makes the important distinction 

between EIBI and ABA (p. 23). It also recognises that, like any profession, there is a risk of 

misuse and misrepresentation if individuals are inadequately trained or supervised (p. 24). 

 

Additionally, the SIGN guidelines recognise the paucity of well-trained practitioners within 

Scotland:  

 ‘In Scotland practitioners with comprehensive ABA skills are not widely 

available outside certain branches of clinical psychology, but health, education 

and social care staff can access training to support children with communication 

difficulties which will involve ABA competencies, such as task analysis, shaping, 

fading or functional analysis.’ (SIGN 145, 2016, p. 24). 

 



 97 

It goes so far as to say that ‘Access to support from staff trained in applied behaviour analysis-

based technologies to build independence in adaptive, communication and social skills should 

be considered for children with ASD’ (p.24).  

 

3.11 SOCIAL VALIDITY IN APPLIED BEHAVIOUR ANALYSIS 

Applied behaviour analysts focus on objectively defined behaviours that are socially significant 

(Cooper et al., 2007). This element of social significance is integral to the intervention meeting 

the core dimensions of ABA (Baer et al., 1968, 1987), but the behaviour change mechanisms 

employed in ABA are not new (Skinner, 1975). The procedures determined by the experimental 

analysis of behaviour offer a degree of control over other people and like any other system of 

control, behaviour analysis should be subject to supervision and restrictions (Adkins, 1997) 

 

Social validity addresses the issue of ‘just because something can be done does not mean that 

is should be done’ and goes at least part of the way towards ensuring that science does not 

overstep its’ bounds (Adkins, 1997). Difficulties can arise when there is not a social consensus 

on a topic, but in general social validity is addressed according to three distinct elements: 1) 

the goal of treatment, 2) the treatment procedure, and 3) the outcomes produced (Foster & 

Mash, 1999). 

 

It may seem contradictory for a science which is definitively objective to use subjective 

measures as part of its’ overall approach, however Wolf specifically called for subjective 

evaluation on the basis that only society can decide if a behaviour has social importance (Wolf, 

1978). 
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3.12 ETHICAL CONSIDERATIONS 

An ethical code strictly governs the application of behaviour analysis. The Behaviour Analysis 

Certification Board (BACB) is the registering body for any person wishing to practice as a 

Board-Certified Behaviour Analyst (BCBA). In gaining this registration, a BCBA agrees not 

to breach the Ethical Code of Conduct that includes a statement to say that no intervention will 

be implemented without a socially valid basis. 
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CHAPTER 4: BEHAVIOURAL SAFETY 

Ensuring physical, behavioural, and emotional safety of children is a major area of concern for 

parents and caregivers (Akmanoglu & Tekin-Iftar, 2011). Being safe and remaining safe is 

largely a question of behaving in ways that protect from and avoid dangers. For example, a 

child that has never learnt how to behave appropriately when they see a pedestrian crossing is 

unlikely to have adequate road safety skills to cross the road on their own. These skills are not 

innate or reflexive; they have to be acquired through direct or indirect learning. Behaviour 

analytic safety programmes have been used to teach children road safety skills (Yeaton & 

Bailey, 1978; Batu, Ergenekon, Erbas & Akmanoglu, 2004)) to make emergency telephone 

calls (Jones & Kazdin, 1980; Rosenbaum, Creedon & Drabam, 1981), fire safety skills (Jones, 

Kazdin & Haney, 1981), home safety skills for latchkey children (Peterson 1984), abduction 

safety skills (Poche, Yoder & Miltenberger, 1988; Akmanoglu & Tekin-Iftar 2011), to respond 

to potential abuse (Miltenberger & Thiesse-Duffy, 1988) to display safe household behaviours 

(Wintering, Gast, Wolery & Farmer, 1992) water safety skills (Asher, Rivara, Felix, Vance & 

Dunne, 1995) safe responses to firearms (Gatheridge et al, 2004), and to seek help when lost 

(Bergstrom, Najdowski & Tarbox, 2012). This is but a sample of the total applications of 

behaviour analysis to concepts of safety.  

 

4.1 TYPES OF SAFETY BEHAVIOURS 

Safety skills have been defined as ‘preventative or reactionary verbal or non-verbal 

behaviours that establish or maintain the safety of a person' (Akmanoglu & Tekin-Iftar, 2011, 

pg. 205). Preventative safety skills are said to occur before the fact to avoid dangerous or 

harmful situations (Clees & Gast, 1994). For example, choosing to walk and not run near a 

swimming pool, or look both ways before crossing a road to be able to assess whether it is safe 
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to cross. Reactionary behaviours are defined as occurring as a response to a dangerous situation 

that is presently occurring (Clees & Gast, 1994). Reactionary behaviours may be more reflexive 

in nature, for example, holding your breath while submerged underwater, or jumping back onto 

the pavement when a car does not stop for the pedestrian crossing. In the context of swimming 

and water safety, there are a mixture of both preventative and reactionary skills. Preventative 

skills would include appropriate entering and exiting of the pool, as well as the use of flotation 

devices. Reactionary skills might include surfacing after submersion or reaching for a handhold 

(i.e. the side of the pool).  

 

4.2 BEHAVIOURAL SKILLS TRAINING AND EXISTING SAFETY PROGRAMMES 

Safety programmes have been assessed in multiple other safety areas including road safety, 

Internet safety, and abuse prevention. They have been used extensively with typically 

developing children as well as children and adults with additional learning requirements (Asher 

et al., 1995; Dixon, Bergstrom, Smith, & Tarbox, 2010; Miltenberger et al., 2005; Yeaton & 

Bailey, 1978). Some of these programmes have used standard safety awareness approaches 

such as the ‘Green Flag Red Flag' programme to teach children to respond to risks of abuse 

(Kolko, Moser, Litz, & Hughes, 1987), the Eddie the Eagle programme to teach safe responses 

to firearms (Gatheridge, 2004), or the ‘stranger danger' concept (Moran, Warden, Macleod, 

Mayes, & Gillies, 1997). Most safety studies have relied on the assessment of acquired 

knowledge to evaluate the effectiveness of a training programme, however some studies have 

demonstrated the need to adopt a more behaviour analytic approach to truly install safe 

responses (Gatheridge et al., 2004; Miltenberger & Thiesse-Duffy, 1988). 
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Behavioural Skills Training (BST) refers to a comprehensive package used to teach individuals 

(often with developmental disabilities or autism) to learn self-protection skills. The package 

often consists of 1) instructions and education regarding the situation and target behaviours, 2) 

modelling of the target behaviour in the situation by the interventionist or by a trained peer; 3) 

practice of the skill under role-playing conditions; and 4) reinforcement for correct responding, 

usually in the form of praise, and more practice opportunities following errors, and, when 

necessary; 5) additional reinforcement under seemingly real-life conditions. (Hanley & Tiger, 

cited in Fisher, Piazza and Roane, 2011). 

 

Miltenberger and Thiesse-Duffy (1988) evaluated the differences between two parent-led 

interventions to address personal safety skills in children. The first group of parents used a 

commercially available prevention program ‘Red Flag, Green Flag Prevention Book' (Rape 

and Abuse Crisis Centre, 1986, as cited in Miltenberger and Thiesse-Duffy 1988), to train their 

children to respond to potential abductor behaviour. The second group of parents used the 

prevention book with added instructions. In contrast to less behaviour analytic approaches, this 

study did not evaluate only acquired knowledge of participants, but also the acquired skills. 

The child’s ability to actually use the trained responses in simulated situations was measured 

using confederates. This study found that the group that trained with the prevention book alone 

did not produce criterion performance regardless of age whereas the addition of behavioural 

skills training produced criterion performance in all subjects. Other studies comparing existing 

safety programmes focused on knowledge with behaviour analytic programme have yielded 

similar results (Poche, Yoder and Miltenberger, 1988) and there has been a growth of research 

focused on the application of behavioural science to safety issues (Summers et al., 2011; 

Winterling et al., 1992). 
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Yeaton and Bailey (1978) published one of the first studies assessing the role of ABA in 

teaching safety skills. They conducted a multiple baseline design across two groups to 

investigate the effect of a behaviour intervention of road safety skills. For group A, average 

skill levels improved from 44% to 97% and for group B average skill levels improved from 

21% to 86%, thus demonstrating the appropriateness of the application of behaviour 

intervention to safety education. Since then, behavioural road safety programmes have been 

investigated for effect in the developmentally disabled population (Batu, Ergenekon, Eras, & 

Akmanoglu 2004). This study (multiple probe design across behaviours) found a most to least 

prompting technique to be successful in teaching pedestrian skills to individuals with 

developmental disabilities. 

 

Poche, Yoder, and Miltenberger (1988) investigated the effectiveness of using television 

techniques to teach self-protection skills to children using a post-test-only control group design. 

This study consisted of four experimental conditions: videotape with behaviour rehearsal, 

videotape only, a standard safety programme and a no training condition. Of the four groups, 

the most effective outcome was seen in the group using the videotape alongside behaviour 

rehearsal, with successful criterion reached for more than 70% of participants. The standard 

safety programme was effective for fewer than half of the children. The authors of this study 

make the interesting point that children can be taught safety skills without being offered a 

rationale for the teaching. In other words, it is not necessary to use a fear factor to encourage 

learning that may then develop into a fear of the situation.  

 



 103 

A more recent study investigated differences between two approaches to teach firearm injury 

prevention to 6 and 7-year olds (Gatheridge et al., 2004). This study compared the National 

Rifle Association's Eddie Eagle Gun Safe Program with a behavioural skills training program 

that emphasises the use of instruction, modelling, rehearsal and feedback. The results of this 

study show that the group that received the Eddie Eagle Gun Safety Program alongside 

additional behavioural skills training were significantly more likely to demonstrate the desired 

safety target behaviours. This study (designed as a post-test-only control group design with two 

groups) lent evidence to the theory that standard safety programs, such as the Eddie Eagle Gun 

Safety Program, are effective in installing verbal responses only. Interestingly, this paper 

discussed the possibility that preschool age children are not developmentally able to fully 

understand safety concepts that preclude a knowledge-only approach from being genuinely 

effective (Gatheridge et al., 2004, pg. 295). Although this research focused on a sample of the 

typically developed population, this finding may have significant applications for the learning-

disabled community. As stated earlier, most traditional safety programmes operate on the 

assessment of acquired knowledge. If children are too young, or intellectually not able, to truly 

understand the concepts of the knowledge being given it may not be possible for them to form 

their own conclusions on acting on the behaviour, however if the desired responses are taught 

and reinforced in real-life of simulated settings then it seems they are more likely to be 

effective. 

 

Behavioural skills training has been less frequently researched in the autism population. 

Anecdotal, and some empirical evidence supports the theory that people with autism lack 

awareness of danger (Matson, 1984) and knowledge-based approaches may not be appropriate, 

particularly in relation to individuals with associated learning difficulties. No comprehensive 

review of approaches applied to individuals with autism has been conducted, however 
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Mechling (2008) conducted a literature review of empirical studies that addressed safety in 

individuals with intellectual disabilities between the years of 1976 and 2006. From this review, 

current literature was grouped into six areas: 1) pedestrian/street crossing safety, 2) home 

accident prevention, 3) application of first aid, 4) response to lures of strangers, 5) fire safety, 

and 6) emergency use of telephones.  

 

Akmanoglu and Tekin-Iftar (2011) specifically addressed the question of how to effectively 

teach children with autism how to respond to the lures of strangers. This study consisted of a 

multiple probe design which was used to assess the combined effects of video modelling, 

graduated guidance and community-based instruction for teaching children with autism to be 

safe from potential lures of strangers. This study demonstrated that children with autism can 

be taught essential safety skills utilising a behavioural approach but also served to highlight 

that there is a dearth of research addressing behavioural safety specifically in the autism 

population. Even more striking is the specific lack of focus on water safety skills, both in the 

autism community and more generally for people with learning disabilities or developmental 

disorders.  

 

4.3 PROXY SETTINGS TO MEASURE BEHAVIOUR 

Some behavioural safety skills, such as those outlined above, are critical but difficult to 

measure. In order to determine if a child has truly learned a behavioural safety skill then we 

must necessarily expose them to an unsafe situation in order to measure how they use that skill.  
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Some researchers have used proxy settings to determine if a skill has been acquired without 

genuine exposure to the risk. For example, fake weapons have been used to assess gun safety 

(Miltenberger et al., 2005), avoidance of abductors ( Johnson et al., 2005; Poche, Brouwer, & 

Swearingen, 1981) and penile plethysmographs have been used in conjunction with 

photographs to assess risks of convicted sex offenders (Reyes, Vollmer, & Hall, 2017). 

 

Although there are clear limitations to using simulation/proxy environments to teach safety 

skills, in the sense that assumptions will always be being made regarding generalisation of the 

skills taught to real life environments, the limitations are clearly outweighed by the risks.   
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CHAPTER 5: ABA AND SWIM SKILLS: SYSTEMATIC REVIEW 

A systematic review was conducted of studies which focused on behavioural analytic 

interventions for improving the aquatic safety skill repertoires of people with autism. This 

included any functional behaviour which could contribute to behavioural water safety (i.e. 

swim strokes, submersion and recovery, or entry and exit of the pool). It did not include studies 

that focused on physical well-being, or the assessment of any other indirect benefits such as 

communication or social interactions.  

 

A Preferred Reporting Items for Systematic Reviews and Meta-Analyses model (PRISMA 

2009) was used to conduct this review. There were four stages to this review: (1) identification, 

(2) Screening, (3) Eligibility, and (4) Final Included.  

 

5.1 STAGE 1: IDENTIFICATION 

Firstly, an electronic search was conducted with the following inclusion criteria: 

 Participants: Individuals aged under 18 with a primary diagnosis of Autism Spectrum Disorder 

(ASD). 

 Nature of the Intervention: The main focus of this systematic review is to assess the behavioural 

analytic interventions for improving the aquatic safety skill repertoires of people with autism, 

founded in Applied Behaviour Analysis (ABA). 

 Scope of the Review: This review included all papers published between 1990 and 2018 found 

in any of the following databases: Academic Search Complete, Child Development & 

Adolescent Studies, CINAHL Plus, Education Abstracts (H.W. Wilson), Education Resource 

Information Centre (ERIC), Medline or Scopus. 

 Search Terms: The terms “autism or asd or autism spectrum disorder” and “swim*” and *aba or 

applied behaviour analysis” were used in the first instance. Additionally, a search was run using 

“autism or asd or autism spectrum disorder” and “swimming therapy”. 
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 Study Designs: The study designs eligible for inclusion in this systematic review were group 

studies and single case studies. 

 Additional Inclusion/Exclusion Criteria: Studies in which qualitative methods were the primary 

method of assessment were excluded.  

 

A total of 12 papers were identified. A review of the reference sections of these 12 papers 

yielded another 11 possible studies.  

 

FIGURE 2: PRISMA FLOWCHART 
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5.2 STAGE 2: SCREENING 

The abstracts of all potential papers (n = 23) were reviewed. One paper was excluded due to 

duplication. Six further studies were rejected: three did not address swim skills at all and three 

did not pertain to skill acquisition but were focused on other outcome measures including social 

and communication interactions, and physical fitness.  

 

A total of 16 papers remained, 15 of which were available in full-text. A paper by ‘Dulcy, 

1992’ was mentioned in the reference section of one of the original articles. The journal in 

question ‘National Aquatics Journal’ has been decommissioned and an interlibrary loan request 

to the British Library proved unsuccessful.  

 

A full-text analysis was conducted for 15 papers. An additional four studies were rejected due 

to using non-behaviour analytic methods to teach swim skills (e.g., they used sensory 

integration approaches and physical therapy). Eleven papers were included in the final review. 

 

5.3 STAGE 3: ELIGIBILITY 

Each study which met the predetermined inclusion criteria was analysed across the following 

categories: 1) participant characteristics, 2) skills taught, 3) methods used (i.e. teaching 

procedures), and 4) outcomes (see Table 5).  
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TABLE 5: DESCRIPTIVE ANALYSIS OF INCLUDED STUDIES 

Title Citation Participant 

Characteristics 

Autism 

Subtype 

Dependent Variable Programme 

duration 

Intervention Results 

Effects of swimming 

training on physical 

fitness and water 

orientation in 

autism 

Yilmaz, 

Yanardag, 

Birkan, & 

Bumin, 2004 

One individual with 

autism, aged 9 years 

Not specified ‘Water orientation’ with 

reference to four skills: 1) 

walking toward pool, 2) 

touching the water, 3) water 

entry; and 4) sitting or 

attaining a horizontal 

position in the water 

3x 60-minute 

sessions per 

week for 10 

weeks 

‘Swimming training’ 

including physical and 

verbal prompting as 

referenced in the Aquatic 

Orientation Checklist (R. 

Joyce-Petrovich & 

Menna, 1984) 

 

Participant was able to 

conduct all four 

behaviours relating to 

‘water orientation’ 

spontaneously 

Acquisition of 

aquatic skills by 

children with autism 

Huettig & 

Darden-Melton, 

2004 

Four males aged 7 – 13 

years. All had autism. 

Three participants were 

verbal, 1 participant 

communicated through 

sign language 

Autism Changes across 5 skills 

were measured: 1) Water 

Orientation Skills, 2) 

Breathing Skills, 3) Floating 

Skills, 4) Swimming Stroke 

Skills and, 5) Entry and Exit 

Skills 

4 years. No 

other 

information 

provided 

Shaping, modelling and 

differential prompting 

procedures were 

described but not named. 

 

The ‘Armbruster’ method 

of swimming instruction 

(which relies on the use of 

dog paddle to introduce 

strokes) 

All four participants made 

gains across the 

intervention period (4 

years). Parents reported 

generalisation of skills to 

community settings 

Using a constant 

time delay 

procedure to teach 

aquatic play skills to 

children with autism 

Yılmaz, Birkan, 

Konukman, & 

Erkan, 2005 

Four boys (7 – 9 years), 

who all demonstrated the 

following pre-requisite 

skills: 1) Ability to 

respond to visual and 

audio stimuli for at least 

7-10 minutes, 2) Gross 

Motor Imitation, 3) 

Continence, 4) No open 

wounds and 5) Ability to 

enter the water up to waist 

level. All students 

attended mainstream 

school 

 

Autism Three aquatic play skills: 1) 

Kangaroo, 2) Cycling, and 

3) Snake 

10 weeks, 60-

minute session, 

3 times per 

week 

 

A constant time delay 

procedure. Two types of 

trials: 4s and 0s 

Correct responding 

increased for all four 

participants across a 10-

week period. 

Additionally, responding 

was maintained during the 

first, second and fourth 

weeks of maintenance 

phases 

Using a constant 

time delay 

procedure to teach 

Rogers, 

Hemmeter, & 

Wolery, 2010 

Three male participants 

aged 4-5 years old, with 

Autism Spectrum 

‘Autism’ and 

PDD-NOS 

Three target behaviours: 1) 

Flutter Kick, 2) Arm 

32 sessions in 

total, 2-3 times 

per week, 45-60 

A constant time delay 

procedure (2 types of 

All participants achieved 

criterion-level responding 
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foundational 

swimming skills to 

children with autism 

Disorder. All participants 

were verbal 

Strokes, and 3) Head to 

turns 

minutes per 

session 

 

trials: 0s and 4s time 

delay) 

for each skill in 6-8 

sessions 

Effects of water 

exercise swimming 

program on aquatic 

skills and social 

behaviours in 

children with autism 

spectrum disorders 

Pan, 2010 16 male participants with 

‘mild ASD or Asperger 

Syndrome’, aged 6-9 years 

and able to follow 

instructions. Each child 

was placed in one of two 

groups 

High 

Functioning 

Autism or 

Asperger’s 

Syndrome 

Percentage scores on 

Humphries’ Assessment of 

Aquatic Readiness (HAAR, 

2008) Checklist across five 

stages: 1) Mental 

adjustment, 2) Introduction 

to water. 3) Rotations, 4) 

Balance and controlled 

movement, and 5) 

Independent movement in 

water 

21 weeks, 2 

times per week, 

90 minutes per 

session. During 

first 10 weeks 

group A applied 

WESP, during 

following 10 

weeks groups B 

applied WESP 

 

WESP (Water Exercise 

Swimming Programme) 

based on the HAAR 

Checklist following the 

progression outlines in the 

Halliwick Method, 

Martin, 1981. Group A 

received intervention for 

the first 10 weeks while 

Group B did not. Group B 

received intervention for 

the second 10 weeks 

while A did not 

Improvements were seen 

for both groups following 

the implementation of the 

WESP 

Effects of a constant 

time delay 

procedure on the 

Halliwick’s method 

of swimming 

rotation skills for 

children with autism 

Yilmaz, 

Konukman, 

Birkan, 

Yanardag, 

Camursoy, 2010 

Three boys with ASD, 

aged 8 – 9 years. All were 

able to respond to visual 

and audio stimuli for 7-10 

minutes, had gross motor 

imitation skills, regular 

restroom habits, the ability 

to wear their swimming 

costume without issue and 

had ‘mental adaptation to 

the water, such as 

jumping, waiting, sitting, 

kicking and splashing’ 

(Yilmaz et al., 2010 

p.126) 

 

Autism Acquisition of swimming 

rotation skills (vertical and 

lateral rotation) from the 

Halliwick method (Martin, 

1981) 

10 weeks, 3 

times a week, 

60 minutes per 

session 

 

A constant time delay 

procedure (2 types of 

trials: 0s and 4s time 

delay) 

All participants 

successfully mastered the 

two target behaviours. 

Additionally, maintenance 

trials were successful for 

the first, second and 

fourth week of 

generalisation phase 

Effects of most to 

least prompting on 

teaching simple 

progression 

swimming skill for 

children with autism 

Yilmaz, 

Konukman, 

Birkan, & 

Yanardağ, 2010 

Three boys aged 9, all 

attending a mainstream 

school with reading, 

writing and mathematics 

skills 

Autism Simple Progression 

Swimming Skill (Halliwick 

Method, Martin, 1981) 

10 weeks, 3 

sessions per 

week, 60 

minutes per 

session 

 

Most-to-least prompting 

procedure 

All three participants 

increased percentage of 

correct responding to 

100%. Correct responding 

continued in maintenance 

and generalisation 

sessions 

The effect of peer 

and sibling-assisted 

aquatic program on 

interaction 

Chu & Pan, 

2012 

21 children with ASD and 

21 children who were 

typically developing from 

middle-income families 

Mild or High 

Functioning 

Autism, or 

Interaction behaviours (both 

physical and social) and 

aquatic skills based on the 

HAAR checklist, including 

16 weeks, 2 

sessions per 

week, 60 

minutes each 

Peer and sibling assisted 

intervention. Peers and 

siblings were trained in 

‘various teaching and 

Aquatic skills increased 

significantly in all 

children with ASD and 

typically developing 
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behaviours and 

aquatic skills of 

children with autism 

spectrum disorders 

and their 

peers/siblings 

 

living in urban 

communities 

Asperger’s 

Syndrome 

the following subcategories: 

a) mental adjustment, b) 

introduction to the water 

environment, c) rotations, 

d) balance and control, and 

e) independent movement 

in water 

 interacting techniques’ 

(Chu and Pan, 2012, 

p.1214) 

peers/siblings. There were 

no statistically significant 

differences between 

groups 

The effectiveness of 

video prompting on 

teaching aquatic 

play skills for 

children with autism 

 

Yanardag, 

Akmanoglu & 

Yilmaz, 2013 

Three children (1 female, 

2 male) aged 6 – 8 years. 

Inclusion criteria: 1) 

ability to follow verbal 

prompts, 2) imitate motor 

skills, 3) watch a video 

screen for at least two 

minutes, 4) absence of any 

physical health condition, 

5) no hypersensitivity to 

water, and 6) independent 

toileting 

Autism Three aquatic play skills: 1) 

Kangaroo, 2) Cycling, and 

3) Snake 

60 minutes, 3 

times per week 

for 12 weeks. 

Part of session 

was focused on 

other outcomes 

Video prompting 

procedure 

All participants increased 

their correct target skills 

to mastery criteria 

Effects of a staff 

training program on 

community 

instructors’ ability 

to teach swimming 

skills to children 

with autism 

Jull & Mirenda, 

2016 

Six community-based 

swim instructors (5 male, 

1 female) and eight 

individuals with ASD (7 

boys, 1 girl, aged 5-8 

years). Inclusion criteria 

for the children 

incorporated no fear of 

water, no severe problem 

behaviour and the ability 

to understand simple 

instructions  

Unspecified: 

“Diagnosis of 

ASD” 

Instructors’ use of seven 

key skills: 1) rapport-

building, 2) using a visual 

schedule, 3) ensuring 

attention before delivering 

instructions, 4) ensuring 

proximity, 5) delivering 

clear instructions, 6) 

prompting when necessary, 

and 7) delivering 

reinforcement.  

 

Additional dependent 

variables included child 

compliance and swim skill 

acquisition 

10 – 15 

sessions, 30 

minutes per 

session 

(spanning up to 

10 weeks) 

Behavioural Skills 

Training 

Five of six instructors 

showed evidence of 

instructional skill 

acquisition. Compliance 

increased in 7 of the 8 

children. All 8 children 

acquired new swimming 

skills.  

Let’s go under! 

Teaching water 

safety skills using a 

behavioural 

treatment package 

 

Levy, 

Ainsleigh, & 

Hunsinger-

Harris, 2017 

 

3 children (2 female, 1 

male) aged 4-8 years, 2 

with a diagnosis of PDD-

NOS and 1 typically 

developing child 

PDD-NOS for 

2 of 3 

participants 

 

1 typically 

developing 

child 

The ability to demonstrate 

underwater submersion 

30-minute 

sessions each 

week for 1 year 

A behavioural treatment 

package consisting of 

shaping, prompting, and 

positive reinforcement  

 

All three participants 

mastered the target 

behaviour. 



 

 

5.4 STAGE 4: SUMMARY OF INCLUDED PAPERS 

Yilmaz, Yanardag, Birkan and Bumin (2004) investigated the effects of water exercise and 

swimming on physical fitness and observed the development of beginner swim skills in a 

single child with autism. Only the latter portion of this study was relevant to the focus of this 

systematic review.  

 

The pre-existing behaviours were assessed by conducting an Aquatic Orientation Checklist 

(Joyce-Petrovich et al., 1984). The checklist is an observational tool designed to measure 

water orientation and beginner swim skills. Water orientation included four observable 

behaviours: 1) walking towards pool, 2) touching the water, 3) water entry, and 4) sitting or 

attaining a horizontal position in the water. An additional two beginner swim skills were 

measured: 5) blow bubbles and 6) submerge face. Each item was measured according to a 

behavioural scale defined as follows:  

 Spontaneous: a behaviour that is observed prior to the instructor’s verbal directions,  

 Voluntary: a behaviour showing the subject’s compliance with the instructor’s verbal 

directions,  

 Demonstration: instructor uses verbal and visual cues to describe a specific task,  

 Manipulation: instructor puts subject’s body through a movement which corresponds 

to a desired task, and manipulation is accompanied by verbal and visual cues, and  

 Objection: avoidance of task by absolute non-compliance, tantrum, or active 

resistance (i.e. pulling away, crying, shouting).  

The assessments were conducted pre and post-intervention and behaviours 1 - 6 were 

measured according to the scale.  

scrivcmt://60B97AC1-DFDD-4712-A9C6-C281990EE931/
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Pre-intervention assessment showed that 5 out of 6 behaviours were currently occurring 

voluntarily, i.e. the subject was compliant with the request of the instructor. Only one 

behaviour, (4, sitting or attaining a horizontal position in the water) required further 

prompting. This behaviour was assessed prior to the intervention as requiring manipulation. 

The swimming education programme lasted for 10 weeks, consisting of three sessions per 

week each lasting approximately 60 minutes. Specific methods of teaching were not detailed 

within the article. Post-intervention assessment showed that the subject was able to 

demonstrate all six behaviours spontaneously. Additionally, a reduction in stereotypic 

behaviours was reported (rocking, spinning and delayed echolalia). 

 

Whilst this research adds to the growing body of evidence which suggests that individuals 

with autism can benefit from swimming and physical exercise (Aleksandrovic, Jorgic, Block, 

& Jovanovic, 2015; Kuhfuss, 2010; Pan, 2010), a causal effect cannot be drawn between the 

teaching and the acquisition of swim skills. A stable baseline was not established prior to the 

delivery of the intervention and a single-subject design across behaviours is not clearly 

utilised or described to ascertain which factors are responsible for behavioural change. 

Improvements in behaviour could be due to the natural development of the child, or increased 

exposure to the swimming environment. The lack of clear research design in this aspect was 

likely due to the primary focus on the effect of swimming on physical health and stereotypic 

behaviours.  
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Huettig and Darden-Melton (2004) assessed the acquisition of aquatic skills in a group of four 

children with autism between the ages of 7 and 13. Skill levels were assessed both prior to 

the intervention and then throughout the study.  

 

Initial skills were assessed using the Texas Woman’s University Aquatic Skills Assessment 

(Huettig, 1998), which addresses 1) water adjustment skills; 2) flotation skills; 3) basic 

propulsion and breathing skills; 4) swimming stroke skills; and 5) entry and exit skills. Skills 

in each of the five categories led hierarchically to the next skill. This curriculum led the 

content of the instructional programme. 

 

Four participants were included in the study aged between 7 and 13 years old, and ranging in 

educational setting and ability, although limited information is provided in this area. Clear 

descriptions of teaching methods were not provided however the ‘Armbruster' method of 

swim instruction is mentioned which relies on the ‘dog paddle' to introduce swim strokes. 

 

Results demonstrated very positive gains in aquatic skill repertoires particularly across the 

areas of stroke skills. Skill gains were seen by all four participants across unique repertoires: 

teaching was described as being led by the ‘individuals personalities' and ‘interests’' (p. 43) 

resulting in idiosyncratic patterns of skill acquisition and stroke topographies. It was noted 

that three of the participants developed ‘hybrid' front crawl strokes. Social validity was not 

mentioned specifically, but positive family outcomes were implied.  

 

scrivcmt://CB662CBF-BD9B-43A7-839E-4FB16ECFE703/
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A constant time delay procedure was used to teach aquatic play skills to children with autism 

(Yılmaz et al., 2005). A single-subject multiple probe model across behaviours was employed 

to assess skill acquisition for four boys with autism between the ages of 7 - 9.  

 

There were five pre-requisite inclusion criteria: 1) participants must be able to respond to 

visual and audio stimuli for at least 10 minutes; 2) participants must have the ability to imitate 

gross motor skills; 3) participants must be toilet-trained; 4) have no open wounds on the body, 

and 5) be able to enter the water up to waist height. All participants were male and attending 

mainstream school however it was not clearly identified if they had vocal language. 

 

The skills taught during this study were not specifically correlated to a swim-skill curriculum. 

Three ‘play' skills were identified including: ‘Kangaroo' (jumping like a kangaroo in the 

pool), ‘Cycling' (move legs forward as thought pedalling a bicycle), and ‘Snake' (place hands 

on the trainers' waist and follow around the pool for a distance of 20 metres). The rationale 

for teaching these behaviours was not explicitly identified however emphasis is placed on the 

importance of teaching play skills to promote social interaction. 

 

The sessions were conducted 1:1. Prior to the training of each target behaviour, a probe 

condition was conducted for a minimum of three sessions. Aquatic play skills were then 

taught using either 0 second of 4-second constant time delay intervals. Responses were coded 

into six possible categories: 1) correct response, 2) anticipations, 3) errors, 4) non-wait, 5) 

wait, and 6) no response. All types of correct responses, correct anticipations, and correct 
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waits resulted in descriptive verbal praise. All incorrect responses were ignored and the task 

direction for the next step was provided. 

 

All subjects met criteria after the implementation of a 4-second constant time delay 

suggesting that the procedure was effective for teaching aquatic play skills to children with 

autism. 

 

A constant time delay procedure was also employed in teaching foundational swimming skills 

(Halliwick's Method) to children with autism (Yilmaz et al., 2010). Again, this study 

employed a multiple-probe design across behaviours with replication across three 

participants. Participants were all male and aged between 8 and 9 years and attending 

mainstream school. Six prerequisite skills were required in order to participate: 1) ability to 

respond to audio-visual stimuli for at least 7-10 minutes, 2) ability to imitate gross motor 

skills, 3) be continent and toilet-trained, 4) have no open wounds on the body, 5) ability to 

wear both swimming costume and cap without removal, and 6) ability to ‘have mental 

adaptation to the water such as jumping, waiting, sitting, kicking and splashing in the water’ 

(p. 126).  

 

Task analyses for the skills ‘vertical rotation’ and ‘lateral rotation’ were provided. The authors 

describe social reinforcements that were used for ‘motivational purposes’ including free time 

activities and jumping up and down in the water. A 4-second constant time delay procedure 

was used to teach rotation skills over 30 sessions (3 sessions a week for 10 weeks). Probe 

sessions were conducted prior to the implementation of the intervention. All three individuals 
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reached criterion after a cumulative 3 hours and 16 minutes of teaching time. Maintenance 

data were collected at one, two and four weeks which demonstrated that the skills had been 

retained. 

 

This study contributes to the small body of research demonstrating the applicability of 

behaviour analytic procedures to teaching swimming skills to children with autism however 

its limitations include the particular characteristics of the participant group, all of whom had 

significant prerequisite skills (potentially resulting in individuals with lower functioning 

abilities being excluded from the study) and focused only on two skills both of similar 

topography. 

 

In the same year an additional paper was published by Yilmaz, Konukman, Birkan and 

Yanardag (2010) however, this second paper focuses on the use of most-to-least prompting 

on the acquisition of a specific component of the Halliwick Method: the simple progression 

swimming skill.  

 

The study participants were again three boys aged 9 years with a diagnosis of autism and were 

the same cohort as in the earlier paper. All three boys had basic reading, writing and maths 

skills and were attending mainstream school. Three prerequisite conditions were required to 

be satisfied in order for inclusion in the programme, also determined by reference to the 

Halliwick Method: 1) the participant must be able to demonstrate ability to adjust to the water; 

2) ability to use rotation skills in the water, and 3) ability to control their movement in the 

water.  
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Research assistants implemented the intervention. A multiple baseline design was used and 

sessions were conducted three times a week for a period of 10 weeks. All sessions were 

conducted on a 1:1 basis with probe, maintenance and generalisation sessions included. Probe 

sessions were conducted prior to the training of the target behaviour and following acquisition 

for a minimum of three probe sessions. 

 

After the baseline was established, the procedure was implemented in three stages: in the first 

stage, both physical and verbal prompts were provided. In the second stage verbal and gestural 

prompts are provided. In the final stage only, verbal cues were provided. The training sessions 

were only ended when the participant had completed all steps successfully at the end of the 

final stage.  

 

For all three participants, nine training sessions were required to reach criterion. All three 

participants improved their swim skills significantly during the intervention phase. In 

addition, participants maintained those skills during 1, 2 and 4-week generalisation phases. It 

was determined that most-to-least prompting was effective for teaching swimming 

progression to these three boys with autism.  

 

A multiple probe design was used by Rogers, Hemmeter and Wolery (2010) to assess the 

effect of a constant time delay procedure on the acquisition of foundational swim skills. 

Replication was conducted across three participants, aged 4-5, all of whom had a diagnosis 

of ASD. All three participants met the inclusion criteria which were: 1) the child possesses 
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the gross motor skills required to perform the functional swimming skills, 2) the child 

currently does not perform the target behaviours correctly, 3) the child does not demonstrate 

behaviours indicating fear of the water, and 4) the child Is able to enter the pool to the depth 

of his own waist independently or with limited assistance. Although it was not a pre-

determined inclusion criterion, all participants were verbal, attended inclusive childhood 

education programmes and were male.  

 

The training programme was conducted by a graduate student who was trained in 

lifeguarding. Instructional sessions took place two or three times per week and lasted between 

45 minutes and 1 hour. Three behaviours were targeted: 1) flutter kicking, 2) front crawl 

stroke, and 3) turning head from side-to-side (pre-requisite for rotary breathing). An intricate 

recording system was devised using coloured hairbands worn on the wrists of the instructor 

and moved into sequence depending on correct or incorrect responses. The instructor then 

transferred this data onto a collection sheet after the session was completed. Mastery criteria 

was determined as 100% correct unprompted responding across three sessions.  

 

All three participants reached criterion responding for all three target behaviours. The 

minimum number of sessions required to reach criterion for a target behaviour was six and 

the most sessions required was eight. This study demonstrates that constant time delay 

procedures can be effective in teaching foundational swimming skills to children with autism.  

 

A controlled, single-blind study across two groups assessed the effect of a Water Exercise 

Swimming Programme (WESP) on the aquatic skills and social behaviours of 16 boys with 
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autism (Pan, 2010). The study was conducted over 20 weeks using a within-participant 

repeated measures design. Phase 1 (10 weeks) saw half of the group receive the programme 

and the other half did not. Phase 2 (a further 10 weeks) reversed the treatments. Each 

participant was assessed on three occasions: T1) at study entry, T2) after the first ten weeks 

of WESP or regular activity, and T3) after a further 10 weeks of either WESP or regular 

activity.  

 

The participant group consisted of 16 individuals with a diagnosis of either ‘mild autism’ or 

Asperger’s Syndrome attending mainstream school. A further three prerequisites were 

established: 1) all participants must be between the age of 6 and 9 years, 2) all participants 

must be able to follow instructions, and 3) participants’ parents commit to allow participation 

without changing current therapy or activity programmes. Individuals with intellectual 

disability as a co-occurring condition were excluded.  

 

During each session, there were four WESP trained research assistants. Each assistant was 

paired with two students. The same students were assigned to the same assistants every week. 

The programme was designed based on the Humphries Assessment of Aquatic Readiness 

(HAAR: Humphries, 2008) which, in turn, was developed according to the Halliwick Method. 

The HAAR checklist was used to measure progress. The authors described that they also used 

structured teaching according to the principles of the TEACCH model (Mesibov et al., 2004), 

including the use of clear boundaries within the pool area, and visual schedules/work systems. 

The content of each session and the pace of instruction was determined according to each 

individual child's need and the opinion of the assistant. The end of each session included 

games that were specific to the principles of the WESP method. Pro-social and anti-social 
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behaviours were rated by the child's school teacher using the School Social Behaviour Scales 

(SSBS-2: Merrell, 2002). Teachers were blind to the group participants were assigned to. 

 

Results indicated that aquatic skills improved for both groups in four out of five areas within 

the HAAR, particularly following allocation to the WESP group and also demonstrated an 

improvement in social behaviours. Additionally, the results appeared sustainable for at least 

10 weeks within the group who received treatment within the first group of 10 sessions. While 

the results appear positive the programme is limited to male-only participants between the 

ages of 6 and 9 years without co-occurring intellectual disabilities. 

 

Chu and Pan (2012) investigated aquatic skill acquisition of children with autism when 

sessions were conducted in one of three groups: peer-assisted, sibling-assisted or control 

group. An additional variable monitored was the effect of the intervention on the typically 

developing peers or siblings. The intervention was conducted during an after-school aquatic 

programme provided to children with autism. There were three instructional groups: teacher-

directed; peer/sibling-assisted, and voluntary peer/sibling support conditions. It was 

hypothesised that the number of interactions between each group would increase and that the 

aquatic skill abilities of all participants would increase.  

 

Participants included 21 children with a diagnosis of autism and 21 children who were 

considered typically developing. Fourteen of the children with autism were considered to 

have mild or high functioning autism and seven had a diagnosis of Asperger’s Syndrome. 

Typically developing participants were recruited from similar neighbourhoods. For the 



 

 122 

sibling group, both the individual and the participant with ASD were eligible if 1) they were 

healthy, 2) they were between the ages of 7 and 12, 3) lived together, and 4) were able to 

follow instructions and engage in the requirements of the sibling assisted group.  

 

Each individual with ASD took part in sixteen sessions. Prior to these sessions, peer and 

sibling assistants received four training sessions covering the rules and roles of being a 

designated peer or sibling, prompting techniques and social interactions. To determine the 

effectiveness of this programme there were written and practical exams. A score of 90% or 

higher was required on both parts. If this score was not achieved then additional training was 

provided until this standard was met.  

 

The instructional programme was based on the Humphries Assessment of Aquatic Readiness 

(HAAR: Humphries, 2008). Each participant's skills were assessed prior to and following the 

intervention using the HAAR checklist. 

 

Much of the focus of this study was on the number of interactions that occurred between the 

individuals with ASD and the peer or sibling assistant (which is not directly linked to this 

systematic review), however it was concluded that all children with ASD and their typically 

developing peers/siblings significantly increased their aquatic skills after the program.  

 

A multiple probe design was used to assess the effectiveness of video prompting on the 

acquisition of aquatic play skills (Yanardag, Akmanoglu, & Yilmaz, 2013). Three children 
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with autism (1 female and 2 male) met all the inclusion criteria: 1) ability to follow verbal 

prompts, 2) imitate motor skills, 3) watch a video screen for at least two minutes, 4) absence 

of any physical health conditions, 5) no hypersensitivity to water and 6) independent toileting 

skills.  

 

The intervention sessions were applied by three PhD level researchers and three exercise 

specialists who conducted aquatic exercise sessions. A typically developing peer was used to 

film the video prompting clips which were displayed at the side of the pool on a laptop. Each 

step of the task analysis had a corresponding video clip which was shown to the participant 

prior to them being asked to perform the skill. Once each step had been mastered, instruction 

on the next step began.  

 

Teaching occurred on a 1:1 basis. All three participants reached mastery criteria for all three 

target behaviours in 36 trials. Incorrect responding occurred between 8.3% and 22.2% of the 

time. Maintenance probes were conducted at 1, 2 and 4 weeks prior and showed the skills had 

been maintained, indicating that video prompting procedures may be successful in teaching 

aquatic play skills.  

 

Jull and Mirenda (2016) used a modified, non-concurrent multiple baseline design to assess 

the impact of behavioural skills training on the ability of recreation centre staff (otherwise 

non-behaviourally analytically trained) to use discrete trials and visual activity schedules to 

teach swimming skills to children with ASD in public swim settings. For the purposes of this 

review, focus remains on swim skill acquisition for the children with ASD. 
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Participants included six community-based swim instructors and eight individuals with ASD. 

The children included seven boys and one girl with ASD between the ages of five and eight. 

Inclusion criteria were 1) parent report of a diagnosis of ASD from a multi-disciplinary team; 

2) no fear or water; and 3) no severe problem behaviour in community settings. In addition, 

the child had to be able to tolerate physical prompting techniques. All eight participants were 

verbal and all but one child had received previous swim tuition, however, only one of the 

participants was working on advanced swimming skills and none of the participants had 

received instruction from the instructor to whom they were assigned in this study. Five of the 

participants received 1:1 tuition and three of the participants took part in a group study. 

 

Data were collected on four dependent variables: 1) instructors' use of key skills (from seven 

previously taught techniques), 2) child compliance on the first request, 3) child swim skill 

acquisition, and 4) social and ecological validity. Baseline data was taken over 4 to 10 

sessions that were 30 minutes each in length. Following baseline, each child participated in 5 

x 30-minute intervention sessions. Swimming skills were coded as ‘incorrect', ‘emerging', or 

‘established' during the last five trials of both baseline and intervention. For all eight 

participants, 18% - 100% of skills assessed in baseline improved by a least one level during 

the intervention. Increases from ‘incorrect' to ‘emerging' skills were also seen in seven of 

eight participants. 

 

While the BST programme taught the instructors many key skills, including different methods 

of promoting, they were not taught a specific prompt hierarchy. The decision regarding which 
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form of prompt to use was left to their individual judgement. The study does however 

demonstrate a high level of external validity due to achieving positive results in natural 

environment settings. 

 

The acquisition of water submersion skills was specifically targeted using a behavioural 

treatment package in a combined multiple baseline and changing criterion design (Levy et al., 

2017). 

 

Participants were selected if they had shown a specific and continual resistance to underwater 

submersion in previous swimming lessons. There were three participants in total: 1 four-year-

old girl who was otherwise typically developing, and two individuals with ASD (aged four 

and eight). The behavioural treatment package consisted of shaping, prompting and 

reinforcement systems taking place during 30-minute sessions, once a week over the course 

of a year. Sessions were conducted by a swim instructor who was also a graduate in ABA. 

 

Mastery was reached for all three participants in between 18 – 27 sessions. Maintenance 

probes were conducted 6, 12 and 24 months after mastery and demonstrated that the target 

behaviour had been maintained, and there was evidence that underwater submersion served 

as a pivotal behaviour for more advanced swim skills including diving, jumping into the 

water, and swimming underwater.  
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This study identified underwater submersion as a key water safety skill which can prevent 

drowning in children with and without ASD. It demonstrates that the behavioural treatment 

package in question can be successful in teaching skills that have been previously resisted in 

typical swim tuition. 

 

5.5 STAGE 5: ANALYSIS OF THEMES 

5.5.1 DURATION AND FREQUENCIES OF TUITION 

 

Programme durations vary significantly across studies with some lasting only 10 weeks 

(Yilmaz et al., 2010; Yilmaz et al., 2004, 2010) and others in excess of a year (Huettig & 

Darden-Melton, 2004; Levy et al., 2017). Intensity of delivery is not always stated but 

appeared less variable: one study operated on 1 session per week (Levy et al., 2017) but the 

vast majority of interventions were delivered between 2 and 3 times per week (Chu & Pan, 

2012; Pan, 2010; Rogers, Hemmeter, & Wolery, 2010; Yanardag et al., 2013; Yilmaz et al., 

2010; Yilmaz et al., 2004, 2010). Session length varies between 30 and 90 minutes for all 

studies.  

 

5.5.2 CHECKLISTS USED 

A number of different aquatic assessments were used to direct the programme of teaching, 

but no specific checklist was used by multiple researchers. Yilmaz and Yanardag (co-authors) 

always referred to Halliwick’s method (Martin, 1981; Yanardag et al., 2013; Yilmaz et al., 

2004), Pan used the Humphries Assessment of Aquatic Readiness (Chu & Pan, 2012; 

Humphries, 2008; Pan, 2010), and Huettig (2004) used the Texas Woman’s University 
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Aquatic Skills Assessment (Huettig 1998). All other studies self-selected the behaviours that 

they deemed appropriate to target.  

 

Despite different checklists being used, there was consistency between the response classes 

being targeted (with the exception of those targeting play skills) and these most often included 

water adjustment skills, flotation skills, stroke skills, and entry and exit skills (Huettig, 1998; 

Humphries, 2008; Martin, 1981) so it would appear that the specific checklist used (if any) 

does not significantly affect the selection of target behaviours.  

 

5.5.3 PARTICIPANT CHARACTERISTICS 

There were very significant similarities between the characteristics of participants. Almost all 

studies appeared to select individuals with autism who did not have an additional learning 

disability or the likelihood of severe problem behaviour. Only two studies were unclear about 

the type of autism diagnosis their participants had (Jull & Mirenda, 2016; Yilmaz et al., 2004). 

None of the studies included in this review state that they included individuals with an 

additional learning disability (or more severe forms of autism) and two explicitly excluded 

individuals who did not have Asperger’s Syndrome or High-Functioning Autism (Chu & Pan, 

2012; Pan, 2010).  

 

Many of those studies which did not explicitly exclude more severe forms of autism, or 

individuals with an additional learning disability, may have implicitly done so because of 

their inclusion criteria: Yilmaz (2010) required participants to be able to attend for 7-10 

minutes, to have imitation skills and to have independent toileting skills; Jull (2016) excluded 
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individuals with severe problem behaviour and all participants were verbal; Chu & Pan (2012) 

required all participants to be able to ‘follow instructions’, and the participants in Levy (2017) 

were already able to swim with or without a flotation device.  

 

Whilst these inclusion criteria don’t specifically state that individuals with a learning 

disability could not be included they are less likely to be so: individuals with a learning 

disability are more likely to display problem behaviour (NICE, 2015.), less likely to develop 

imitation skills without direct instruction (Ledford & Wolery, 2011), less likely to have 

independent toileting skills without specific instruction (Cicero & Pfadt, 2002) and more 

likely to have additional difficulties with attention (Cantwell & Baker, 1991). Therefore, it 

cannot be said with certainty that the success of procedures used in these programmes would 

generalise to the population of people with both autism and a learning disability.  

 

5.5.4 FOCUS OF INTERVENTION 

The specific targeted behaviours varied across the studies: most studies targeted multiple 

different behaviours selected based on the specific needs and existing repertoires of 

participants (Chu & Pan, 2012; Huettig & Darden-Melton, 2004; Pan, 2010; Yilmaz et al., 

2004; Yilmaz, Konukman, Birkan, Yanardag, et al., 2010); two studies targeted ‘aquatic play 

skills’ (Yanardag et al., 2013; Yılmaz et al., 2005); Rogers et al. (2010) specifically targeted 

flutter kicks, arms strokes and head turns; Yilmaz (2010b) specifically targeted Halliwick's 

simple swimming skill progression (Martin, 1981); and Levy (2017) specifically targeted 

underwater submersion and is the only study found which focused on the acquisition of skills 

for the purpose of safety. Across the eleven studies included in this review, there is a diverse 

range of on-deck and in-pool behaviours, all of which show improvement across time, 
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suggesting that the methods used are appropriate for multiple types of swim skill and not just 

play, functional or safety skills.  

 

5.5.5 INTERVENTION METHODS 

Specific teaching methods varied across the literature: in three of the research projects 

teaching methods are unclear (Huettig & Darden-Melton, 2004; Pan, 2010; Yilmaz et al., 

2004); video prompting was used by Yanardag et al. (2013); Prompting systems were used, 

along with other techniques, in three studies (Yilmaz (2010) used most to least prompting, 

Levy (2017) used prompting alongside a shaping procedure and Chu and Pan (2012) used 

prompting as part of a peer-assisted programme); Jull (2016) used a behavioural skills training 

approach; and three studies used a constant time delay procedure (Rogers et al., 2010; Yilmaz, 

Konukman, Birkan, Özen, et al., 2010; Yılmaz et al., 2005).  

 

Prompting procedures and constant time delay procedures are the only teaching methods 

which are used across multiple research projects, however given all studies report positive 

outcomes, there does not appear to be an obvious choice of method for teaching swim skills. 

Given the diversity of target behaviours, it may be that the method for teaching is best chosen 

with reference to the participant in question and the behaviour being targeted. 

 

5.6 INTENSITY OF INTERVENTION REQUIRED  

Although the application of behaviour analytic methods is limited, research has begun to 

determine the intensity of intervention required for success in targeting swim skills for 

children with ASD. Most studies (including those above) have implemented a high frequency 
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of weekly sessions (two to three times per week) as well as a one to one format. Existing 

research suggests that children with high-functioning ASD can improve in swim skills after 

only 18 – 36 hours of intervention (Pan, 2011; Yanardag et al., 2013). More evidence is 

needed to determine the appropriate intensity of intervention including how many sessions 

per week is desirable and the appropriate length of session, but it would appear that positive 

gains can be seen with as little as 30 minute sessions or as infrequently as one session per 

week (Jull & Mirenda, 2016; Levy et al., 2017). 

 

5.7 CONCLUSION 

This systematic review focuses on the use of applied behaviour analytic methods to teach 

swim skills to individuals with autism. The identification and screening process highlighted 

eleven papers which met the inclusion criteria. Positive outcomes were seen in all eleven 

research projects indicating that applied behaviour analytic methods can be effective to teach 

individuals with autism both in-pool and on-deck behaviours. However, of those eleven 

papers, only one concerns the issue of water safety.  

 

The literature which currently exists regarding the use of behaviour analytic approaches to 

teach swimming skills to children with autism is limited. Almost all of the studies described 

in this chapter have significant limitations including the participant pool and the behaviours 

chosen to be targeted. The prerequisite behaviours required for inclusion in these studies often 

included the use of language, the child being fully toilet trained, and the presence of motor 

imitation skills which may have biased the participant pool towards individuals with High 
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Functioning Autism or Asperger’s Syndrome for whom better outcomes may already be 

expected (Virues-Ortega, Rodríguez, & Yu, 2013).  

 

With the exception of the most recent study (Levy et al., 2017), if studies focus on any social 

impact of swimming at all, it appears to be on the physical health benefits, reduction in self-

stimulatory behaviours or increase in the use of language (Rogers, Hemmeter and Wolery, 

2010). There does not appear to be any focus on the benefits of being able to protect 

themselves from unsafe situations, and while Levy et al., (2017) focus on water safety 

concerns they only focus on teaching a single behaviour as opposed to a curriculum of safety 

skills. Given these gaps, it is clear that comprehensive research is required to determine what 

intervention methods are successful to teach a water safety curriculum to individuals with 

autism, specifically including those with learning disabilities or severe problem behaviour. 
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CHAPTER 6: RESEARCH DESIGN 

A criticism often made of behaviour analytic research is that there are an insufficient number 

of large-scale randomised controlled trials to support their use (Dawson, 2004). Increasingly, 

behaviour analysts and other researchers have been promoting the appropriateness of single-

subject designs to measure the impact and effectiveness of behavioural interventions (Keenan 

& Dillenburger, 2011). The most recent version of the SIGN guidelines (SIGN 145) went so 

far as to state: 

‘Given the highly individualised nature of behavioural interventions, 

single-case research is a widespread and increasingly rigorous way of 

testing and developing the field. It is encouraging that scientifically and 

statistically rigorous methods are being developed for collating and 

analysing this data, but it is still a developing area which needs 

replication, further peer review and consensus’ (SIGN 145, 2016 p.20).  

 

6.1 SINGLE SUBJECT RESEARCH DESIGN: 

Single Subject Design (SSD) is increasingly recognised as the appropriate method for the 

impact of behavioural intervention (Horner et al., 2005; Johnston & Pennypacker, 2009; 

SIGN, 2016). SSD emphasises that each subject constitutes a distinct experiment and change 

is measured against that individual’s previous abilities. Data is collected on an observed 

behaviour for a sufficient length of time that it can be considered stable. Therefore, when a 

stimulus is added to the environment and a change occurs it can be reasonably considered that 

the change was a result of the stimulus. In this way, participants can be viewed as an entire 

experiment in and of themselves, serving as their own control. The more participants involved 
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in the programme, the more ‘replications’ of effect. Although studies in ABA typically 

include more than one subject (four to eight is common) (Cooper et al., 2007) their behaviour 

change is assessed only in relation to their own behaviour. 

 

This study used combined single subject methods (dependent on the target behaviour in 

question) to assess the impact of a behavioural intervention on the ‘on-deck’ and ‘in pool’ 

water safety behaviours of children with ASDs. These approaches included the multiple 

baseline approach, the multiple probe design and the changing criterion design. 

 

6.2 MULTIPLE BASELINE APPROACH:  

A multiple baseline design uses ‘two or more baselines in a co-ordinated way to allow 

control-treatment comparisons both within and across baselines’ (Johnston & Pennypacker 

2009, p. 274). When an established baseline has been demonstrated, it is possible to ‘predict’ 

with some confidence that, in the absence of any changes in the environment, repeated 

measures will continue to fall within the range demonstrated at baseline. 

 

This study utilised a multiple baseline approach when the targeted behaviours were discrete 

behaviours, not being targeted as part of a behaviour chain which required the mastery of a 

pre-requisite behaviour (i.e. G.5a Float on front (no aid or assistance) cannot reasonably be 

part of a person’s behavioural repertoire if they are unable to demonstrate G.3a Float on front 

with aid (no assistance). Discrete behaviours such as Q.1 Wear swimming costume were 

analysed using this design. 
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6.3 MULTIPLE PROBE DESIGN 

The multiple probe design is particularly useful for evaluating the effects of instruction on a 

sequence of skills which are progressive of one another and where it is highly unlikely that a 

learner can improve performance on a later step in the sequence without first having mastered 

the earlier steps and ‘there is no need to document at the level of well-measured data that 

behaviour does not occur when it cannot’ (Horner and Baer, 1978, p. 190). The multiple 

probe design allows for steady state logic (Cooper, et al 2007) to analyse functional 

relationships between instruction and the acquisition of behaviours shown not to exist in the 

pre-intervention behavioural repertoire of the subject. The multiple probe technique is also 

an option for situations in which extended baseline measurement may be considered reactive, 

impractical or costly. If a study is limited in time, or of a sensitive nature, there may be ethical 

considerations to be met.  

 

Thomson Bram and Fuqua (1982) used a multiple probe design to analyse the effects of a 

prompt and token reinforcement procedure on the acquisition of laundry skills in three young 

men with developmental disabilities. A task analysis of ‘laundry skills’ was conducted and 

produced a list of 74 discrete steps. Each step was individually probed and no tokens or 

descriptive praise was offered during these sessions. One of the participants showed a low 

level of correct responding during the probe sessions but performed with 100% accuracy after 

training was applied. A generalisation probe showed 82% accuracy and a follow-up session 

two months later showed 90% accuracy. 
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This study utilised a multiple probe design when the targeted behaviours were not discrete 

behaviours but were being targeted as part of a behaviour chain. For example, the behavioural 

chain ‘Safe Submersion and Recovery’: if the target behaviour E.5a Submerge at standing 

level had been mastered and the next targeted behaviour was E.7a Submerge beyond standing 

level. It would be reasonable to assume that E.7a could not possibly occur independently if 

E.5a had not yet been mastered, therefore it is not required to establish a stable baseline. 

Additionally, in this example, it may not be ethical to attempt to establish a baseline as it may 

put the learner at risk. 

 

6.4 CHANGING CRITERION DESIGN:  

Changing criterion designs have been described as follows:  

‘In using the changing criterion design, the experimenter successively 

changes the criterion for consecution, usually in graduated steps, from 

baseline levels to a desired terminal level. If the behaviour changes 

successfully at or close to the set criterion levels, experimental control 

can be demonstrated’ (Hall 1971 p24).  

 

A changing criterion design systematically increases the target which must be met in order to 

gain reinforcement. This design has been applied to increase the duration of time spent 

reading by an adult with schizophrenia (Skinner, Skinner, & Armstrong, 2000). Reinforcers 

were dependent on his achieving the criterion set for the number of pages to be read each day. 
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As with multiple baseline and probe designs, an advantage of changing criterion is that there 

is not a requirement to return to the baseline or to reverse the intervention and they are ideally 

suited to shaping programmes (Mayer et al., 2012).  

 

A difficulty with changing criterion designs in the need to establish stability within each 

phase, as each phase serves as a baseline for next. This can, in some circumstances, be 

cumbersome particularly if a behaviour is taking a long time to stabilise. An additional 

concern is that the experimenter not only has to concern themselves with change occurring in 

the right direction, but also to what extent (or magnitude) that change is likely to be achievable 

(Mayer et al., 2012).  

 

This study utilised a changing criterion design when the targeted behaviours were not discrete 

behaviours, but when the same topographical behaviour was being targeted for successively 

increased durations or frequency. For example, if a learner cannot emit N.3a Front crawl (10 

cycles) then it would be reasonable to infer that they cannot emit N.4a Front crawl (15 cycles) 

and so the response required for reinforcement is systematically increased as previous target 

behaviours are mastered.  
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CHAPTER 7: METHODOLOGY 

7.1 AIMS AND OBJECTIVES 

The purpose of this study was to investigate what impact an applied behavioural analytic 

programme for water-based behavioural safety could have on the skill acquisition of 

individuals with autism receiving instruction from mainstream swim instructors.  

 

The decision to remove skills based solely on proficiency from the targeted curriculum was 

made on the basis that this study is addressing issues of safety skills. The aim of this study 

was not to teach children with ASD to swim to a competitive standard, but to equip them with 

the skills that allow them to be safe and included in water-based activities.  

 

Our objectives included 

1. Assessing an existing swim programme for compatibility with an ABA based 

approach,  

2. Modifying the existing swim programme where necessary to be compatible with ABA 

based procedures, 

3. Supporting the swim instructors to deliver the ABA based programme, 

4. Assessing the extent to which the programme improves the behavioural safety skills 

of individuals with autism, and 

5. Assessing the extent to which family members were satisfied with the approach 

(including if they felt it was a valuable skill and if they were able to incorporate it into 

their lives).  
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A behavioural treatment package consisting of shaping, chaining, differential reinforcement 

and errorless learning procedures was implemented to develop water safety skills in children 

with autism. The treatment package was designed and supervised by the researcher and 

delivered by one of two qualified swim instructors who had minimal experience of autism 

and no prior experience of ABA.  

 

Firstly, an ABA swim safety curriculum was designed. Then the behavioural intervention was 

conducted on a 1:1 basis via 30-minute sessions, once a week over 8 weeks. The 8-week 

sessions were run on three occasions: 1) during the Pilot Study with one participant, 2) during 

Study 1 with five participants, and 3) during Study 2 with two participants. Participants (3 

male, 2 female) ranged between 5 and 17 years of age. All had a diagnosis of ASD. When 

necessary volunteers were on hand, in addition to the swim instructors, to support with 

physical prompting procedures. This was required for two participants. 

 

7.2 ETHICS 

Ethical approval was sought in accordance with the procedures of Queen’s University Belfast 

(QUB) Ethics Board and was granted. Research participants were children with autism living 

in Scotland. Informed consent was sought from the parents or guardians of all participants. 

QUB research governance and data protection procedures were adhered to.  
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7.3 SETTING AND INSTRUCTORS 

Full access to swimming facilities was provided by a private education facility. These 

included an Olympic Standard 4 x 25 metre swimming pool complete with changing facilities 

and viewing deck. The pool temperature was set to approximately 28 degrees which is lower 

than might be found in a public swimming pool. This was because the pool was typically used 

as a training pool. All instructors and coaches are registered with and certified by either the 

Swim Teachers Association or Scottish Swimming Association.  

 

A single instructor (Instructor A) was employed for the pilot study, Study 1 and Study 2. The 

instructor was registered with the Scottish Swim Association and was an employee of the 

swim school with whom the program was collaborated. Instructor A reported having no 

experience at all including people with additional support needs in his tuition. He reported 

never having met anybody with autism before. 

 

A second instructor (Instructor B) was engaged for Study 1 and Study 2. The instructor was 

also registered with the Scottish Swim Association and was an employee of the swim school. 

Instructor B was a parent of a young person with Asperger’s Syndrome but had not taught 

people with autism in his tuition programmes. He reported that his own child had required to 

be taught by a different instructor as his own attempts had been unsuccessful. 
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7.4 RISK ASSESSMENT 

In order to undertake a risk assessment, n=2 visits to the swim school were undertaken which 

both included discussion with the school owner and the instructors who were involved with 

the programme as well as the opportunity to view all areas of the swimming pool. The risk 

assessment was used to inform selection of target behaviours related to safety in and around 

the pool. For example, the floor around the swimming pool was wet, which meant that A.2. 

Demonstrate an understanding of no running, was included as target behaviour due to running 

being one of the main causes of accidents in pool environments (IQL UK, 2006); the pool 

was potentially accessible without a lifeguard being present, which meant that B.1. Stay with 

adult, and C.1. Wait until called before entering the pool were added; and there were places 

where it was safe to jump into the pool and places where it was not, which meant that D.4a 

Differentiate between the shallow and deep end and D.4b Demonstrate an understanding of 

jump in only at deep end were added to ensure safety. 

 

An analysis was undertaken of common lifeguarding practices as described by the Royal 

Association of Lifeguards (www.rlss.or.uk.). Some key points of practice were identified 

which could have been problematic when working with people with autism. For example, it 

is common for lifeguards not to look at a person they are talking to in order to maintain a 

constant scan of the pool area. This could have been an issue for participants with autism as 

they may not have been aware that the lifeguard was addressing them directly. For this reason, 

the ratio of lifeguards to swimmers was increased significantly (1:1) in relation to that which 

was required by the swim school for typically developing swimmers (1:12). There is no legal 

ratio requirement (Health & Safety Commission, 2003) but the increase was deemed optimal 
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given this to allow the instructors to pay more attention to each individual child and resort to 

a physical prompt, or to initiate life-saving measures, if need be. 

  

The first two stages of lifesaving, as described in the lifeguard guidelines (IQL UK, 2006), 

are a verbal assist and then the provision of a flotation device along with a verbal instruction. 

Due to the inherent difficulty many individuals with autism have with communication, 

attending lifeguards (or instructors) were advised to skip straight to a physical assist if they 

felt a child was struggling. 

 

7.5 PARTICIPANTS 

Participants were recruited with the assistance of a local holiday respite provider, who posted 

information regarding the study on their social media outlets and who spoke to family 

members directly regarding the programme. If individuals wanted more information they 

were offered a ‘Participant Information Sheet’ (see Appendix 1) which outlined the proposed 

procedure and reiterated participants rights to withdraw at any point. 

 

Participants were eligible for inclusion under the following criteria: 1) they were between the 

ages of 5 – 18, 2) they had a diagnosis of autism, and 3) they were not currently receiving any 

other form of swim training. Participants were not excluded if they had a co-occurring 

condition or additional diagnosis. 
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Five participants were recruited in total: Jack, Nick, Colin, Rosie and Melanie. Between those 

five individuals, nine individual studies were conducted according to the Figure 3 below:  

 

FIGURE 3: ALLOCATION OF LEARNERS TO STUDIES. 

Individual Pilot Study 1 Study 2 

Jack 
Included Included Included 

Nick 
 Included  

Colin 
 Included Included 

Rosie 
 Included Included 

Melanie 
 Included  

 

7.5.1 JACK  

Jack was sixteen years old at the commencement of the program. He has a diagnosis of ASD. 

He did not have any additional diagnoses or pre-existing medical conditions. He was 5” 11”, 

of slim build, and he communicated vocally. He attended a high school for children with 

additional support needs. He engaged in a variety of extra-curricular activities including youth 

groups and theatre programs. It was felt by his family that Jack was affected by sensory 

differences although there had been no formal sensory assessment conducted. Jack’s parents 

were keen for him to take part in the study because, although Jack had some pre-existing 

skills, he was not confident in the water, lacked stamina and used his own variety of stroke 

which was not very propellant. His parents did not feel that he would have the ability to 

remain afloat for a long period of time. 
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Jack had in the past attended a swimming group which was recreational rather than 

instructional. He was eventually withdrawn from this group because it was felt that he was 

often left out of the activity due to both his swimming capability and his difficulties with 

social interaction. Swimming with his school had presented difficulties as the air horn used 

in the race sessions caused Jack distress and he displayed subsequent avoidance behaviours.  

 

INFORMATION FROM THE WSSA-Q 

1. BARRIERS TO LEARNING 

The WSSA-Q identified the following barriers to learning: Jack was described as 

engaging in ‘scripting’ behaviours which could be difficult to redirect. He could also 

engage in challenging behaviour (in the form of refusal to comply or verbal 

aggression). 

 

2. REINFORCERS 

Identified reinforcers included: engaging in preferred conversations, and access to 

iPad time. 

 

7.5.2 NICK 

Nick was a six-year-old boy with a diagnosis of ASD and Global Developmental Delay. He 

was of small size and build and wore eye-glasses. He was not reported to be receiving any 

additional medication or interventions. He was non-vocal and had limited understanding of 

verbal communication. Parental report indicated that he could understand a few basic words 

only. At the outset of the session he was not using any formalised communication system. 
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His parents had taken him to a pool on holiday occasions but described him as having no fear 

of the water and no concept of how to swim.  

1. BARRIERS TO LEARNING 

The WSSA-Q identified the following barriers to learning: Nick was non-verbal and 

had limited understanding of verbal language. His attention span was described as 

being short.  

2. REINFORCERS 

Jumping, tickles, and chasing games were all described as reinforcers. 

 

7.5.3 COLIN 

Colin was a six-year-old boy with a diagnosis of autism. He did not have any co-occurring 

conditions and was not receiving any medication. He communicated verbally and was felt to 

be able to understand most instructions so long as they did not contain more than three steps. 

He was reported to be fond of being in the water but would refuse to venture any deeper than 

where he could still stand on the bottom of the pool. Colin had no fear of putting his head 

under the water and would submerge completely for long periods of time.  

INFORMATION FROM THE WSSA-Q:  

1. BARRIERS TO LEARNING 

The WSSA-Q identified the following barriers to learning: Colin could engage in 

challenging behaviour if asked to do tasks he finds difficult. He was described as 

‘restless and very fidgety’ which could have a subsequent impact on on-task 

behaviour.  
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2. REINFORCERS 

Verbal praise and sharks (discussions of, or pretend play) were identified as 

functioning as reinforcers.  

 

7.5.4 ROSIE  

Rosie was a five-year-old girl with a diagnosis of ASD and suspected generalised anxiety 

disorder (under review at the time). Rosie was not currently receiving any medication or 

alternative interventions. She was able to communicate verbally although would remain mute 

in unfamiliar situations including in front of the researcher and the swim instructors. She 

experienced significant difficulties with sleep patterns and often spent time awake during the 

night resulting in tiredness during the day. Rosie had very little experience of swimming pools 

as one of her parents self-reported as being unable to swim and very anxious about proximity 

to the swimming pool. 

 

INFORMATION FROM THE WSSA-Q:  

1. BARRIERS TO LEARNING 

The WSSA-Q identified the following barriers to learning: Rosie was described as a 

‘selective mute’ and as not speaking at all in front of strangers. The inability to 

communicate vocally may have prevented target behaviours D.4b Demonstrate 

understanding of jump in only at deep end and R.1 Demonstrate an understanding of 

no pushing from being mastered.  
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2. REINFORCERS 

Interaction with father, singing, cuddly toys (‘watching her swim’), balls, splashing.  

 

7.5.5 MELANIE 

Melanie was a seven-year-old girl with a diagnosis of autism, attention deficit hyperactivity 

disorder (ADHD), and attachment disorder. She was prescribed Ritalin and Melatonin. She 

was of average height for her age and communicated vocally although her parents had 

reported that she benefits from additional visual supports. Melanie was described as having 

no fear of the water and her parents were very anxious about her understanding of safety. She 

has attended swimming pools with her parents and had a basic understanding of a swim stroke 

but could not stay afloat without the use of an aid. Melanie had not been included in any 

formal swimming sessions prior to her enrolment on the program. 

 

INFORMATION FROM THE WSSA-Q:  

1. BARRIERS TO LEARNING 

The WSSA-Q identified the following barriers to learning: Melanie was described as 

having an attachment disorder and an attention deficit disorder. She was currently 

taking both Ritalin and Melatonin, and could engage in verbal aggression, in the form 

of shouting. She was also described as having problems processing instructions. 

 

2. REINFORCERS 

Identified reinforcers included: sensory activities, movement activities, and olfactory 

and tactile play.  
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7.6 RESEARCH INSTRUMENTS 

Two research instruments were used. Research instrument 1 was a baseline questionnaire 

referred to as the Water Safety Skills Assessment Questionnaire (WSSA-Q) which was 

designed to determine any medical or physiological contraindications that the researcher 

would need to be aware of (in the parental opinion). It also asked specific questions around 

preferred reinforcers and communication formats.  

 

Research Instrument 2 was a skills matrix designed to map the current level of skills, and 

future progression, of the individual participants. The Behaviour Competencies Matrix 

(BCM) was specifically designed by the researchers to target water safety behaviours in a 

systematic and hierarchical fashion, excluding any extraneous behaviours that were not 

functionally related to water safety. 

 

7.6.1 RESEARCH INSTRUMENT 1: THE WATER SAFETY SKILLS ASSESSMENT 

QUESTIONNAIRE (WSSA-Q) 

In the absence of any suitable questionnaire or assessment tool, the Water Safety Skills 

Assessment questionnaire (WSSA-Q; see Appendix 2) was developed to determine the 

child’s, communicative abilities, and potential reinforcers that could be used during the 

intervention sessions. Following a brief section to record the demographics of the child 

(including age, gender, diagnosis), the WSSA-Q included questions regarding any 

interventions, behavioural or otherwise, in place presently or in the past and any relevant 

medical issues. The WSSA-Q also explored the level at which the child was able to follow 



 

 148 

instructions, e.g., one-step or two-step instructions or if the child was able to follow multiple 

instructions. The WSSA-Q also explored the child’s existing expressive and functional 

communication skills, in particular how the child communicated a mand. The WSSA-Q also 

investigated if the child had specific problem behaviours which would be likely to impact 

learning. 

 

7.6.2 RESEARCH INSTRUMENT 2: THE BEHAVIOUR COMPETENCIES MATRIX (BCM) 

The Behaviour Competencies Matrix (BCM) (see Appendix 3) was developed as an 

observation recording tool to identify the water safety target behaviours. A discussion was 

conducted with the parents to determine the approximate level at which the child was 

currently functioning, according to the skills outlined in the BCM.  

 

The BCM was based on an existing swim skills programme used by the associated Swim 

School (http://www.sheppardswimschool.co.uk/). This standard swim skills syllabus (from 

which the BCM was subsequently developed) contained a total of 80 behaviours over a series 

of eight levels (see Appendix 4). Each level included 10 behaviours. For example:  

 Level 1: Entering and exiting the pool safely with assistance, orienting in the water, 

basic pool rules, tolerating getting face wet, beginning to float and kick, and being 

able to hold breath with mouth (not nose) below the water level.  

 Level 2: Understanding of the pool rules (no pushing or ‘horseplay’) picking up 

objects from the bottom of the pool, entering and exiting the pool without assistance, 

using swim aids, orienting in the water and allowing submersion of full face, kicking 

with aids, and swimming through underwater hoops.  

http://www.sheppardswimschool.co.uk/
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 Level 3: Independent swim skills including safe entry and exit without the use of a 

pool ladder, beginner level of breaststroke and butterfly movements, independent 

floating, push off the wall and glide, rotary breathing, front crawl and backstroke 

movements, and surface diving.  

 Level 4: Treading water, sitting dives, and increased difficulties for all the swim 

strokes that have already been introduced.  

 Level 5: Increased safety behaviours and skill proficiency including somersaults, 

crouching dives, advanced levels of all swim strokes, advanced levels of pushing off 

the wall, and gliding, and treading water.  

 Level 6: Swimming full lengths in variety of styles, tumble turns, and strength 

conditioning (i.e. using only arms and no legs to propel).  

 Level 7: Swimming two full lengths in a variety of styles and increased focus on 

correct technique, as well as increased length of treading water.  

 Level 8: Swimming four lengths each across a variety of different stroke styles, 

standing dive from the side with appropriate technique, and excellent technique in 

swim styles.  

 

Based on the standard swim skills syllabus, the BCM was developed exclusively for this 

study, using Levels 1-5 of the standard swim skills syllabus, with a particular focus on water 

safety behaviours. Levels 6 and 7 of the pre-existing syllabus were not included, as they 

focussed on advanced swim skills rather than water safety.  
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To make the curriculum suitable for individuals with autism, and consistent with target skills 

related to behavioural water safety, several adaptations to the standard swim skills syllabus 

were required:  

 

1. Behaviours that focused solely on proficiency as opposed to water safety were 

removed. At Level 1, the target Able to hold breath with mouth below water level was 

removed as a target due to the fact that the ultimate goal is not to have the learners 

hold their breath under water but rather to blow out whilst underwater. Thus, this skill 

did not have a functional basis in water safety nor was it a necessary step in any of the 

behaviour chains. 

 

At Level 3, the Dolphin Kick that subsequently develops into the butterfly stroke was 

removed as a target as it was considered not necessary for water safety. Evidencing a 

‘front crawl and a backstroke’, was changed to ‘front crawl or a backstroke’, so that 

the learner only need demonstrate one of these rather than both. The reason for this 

change was that, whilst a competency in both techniques would be preferable, one 

proficient stroke was sufficient to allow the learner to reach the side of the pool and 

safety. 

 

In Level 4, the following techniques were removed: From a floating position swim 

through a submerged hoop, Able to do dolphin action for more than 2 metres, and 

Dolphin action underwater through hoop. These techniques were all removed on the 

basis that they focussed on proficiency rather than safety.  
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In Level 5, two skills were removed from the syllabus: Demonstrate a somersault (a 

prerequisite to a tumble-turn) and Demonstrate a crouching dive (designed to promote 

technique for a standing dive). Tumble turns are a skill required for both competitive 

and endurance swimming but they are not required for functional swimming or safety 

skills. A crouching dive promotes a correct body position (hands first, knees after) 

which ensures the best possible diving technique but is not related to water safety.  

 

In Level 6, five techniques were removed from the original: The targets Demonstrate 

crouching and kneeling dives followed by swimming, Underwater push and glide, 

Scull 10 metres using a pool buoy or aid to prevent kicking, 10 metres of butterfly, 

and Tumble turns were all unrelated to water safety. The remaining five techniques 

were incorporated into the first five levels: L.2. Tread water for 30 seconds was 

incorporated into Level 5; E.5 Surface dive was incorporated into Level 2 and the use 

of an aid was permitted; and the targets M.6 Swim 1 length were all incorporated into 

Level 5. 

 

Finally, the entirety of Levels 7 and Levels 8 were removed due to their sole focus on 

proficiency and skill.  

  

2. The following foundational or prerequisite behaviours were added to the syllabus or 

edited: In Level 1, the specific target of B.1 Stay with adult was added to further clarify 

the safety element of on-deck behaviours. Additionally, the prerequisite behaviour 

Q.1 Wear swimming costume was added to account for problems experienced by 

individuals who have difficulty tolerating particular types of clothing.  
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In Level 2, No pushing or horseplay was edited to R.1 Demonstrate an understanding 

of no pushing. Criteria for mastery of this behaviour were clearly outlined in the 

behavioural definition. Additionally, the prerequisite skill H.1 Give me ‘x’ was added 

prior to the task of retrieving an item from the bottom of the pool.  

 

In Level 3, No diving into shallow water was separated from the target Safe entry from 

a standing and sitting position and reworded as D.4b Demonstrate an understanding 

of jumping in only at the deep end.  

 

In Level 4, the following skills were edited: Swim 5 Metres Front Crawl (freestyle), 5 

Metres Backstroke, and 5 Metres Breaststroke. These skills were edited to make them 

more observable and to standardise the criteria for each learner. For one learner 

swimming 5 metres may be accomplished in only two strokes, but for another learner 

it may take five strokes. Therefore, the criteria were changed to refer to ‘kick cycles’ 

or ‘stroke cycles’ rather than a distance. One kick cycle was defined as one kicking 

movement with each leg (i.e., in sequence for a flutter kick, or at the same time for 

breaststroke), whereas a stroke cycle was defined as one full movement with all 4 

limbs, e.g., as required for breaststroke, one arm cycle and one leg cycle.  

 

In Level 5, the definition of four skills required modification related to ensuring that 

the target skills were clearly defined and measurable. Swim 10m breaststroke was 

modified to P.2 Breaststroke arms and legs for 10 cycles. Swim 15m 

freestyle/backstroke was modified to N.4 Front crawl/backstroke for 15 cycles. 

Finally, Kick on front or back for 15 metres was modified to M.4 Kick on front or 

back for 20 cycles’.  



 

 153 

 

3. Any potentially unnecessary or unclear language was removed, from the targets to 

make them as clear as possible and to avoid any issues with literal interpretation of 

language. Terms removed included ‘horseplay’, ‘floppy feet’, ‘generally comfortable 

in water’, and ‘horsey drill with woggle’. 

 

4. A task analysis was performed for each target behaviour, i.e., each target behaviour 

was broken down into operationally defined response classes and grouped into 

behaviour chains. A behavioural definition was then created and mastery criteria 

determined.  

 

After removal of the behaviours described under 1) and the addition of the behaviours 

described in 2), operationalising 3) and task analysing of the target behaviours 4), the 

Behaviour Competencies Matrix (BCM) comprised a total of 70 behaviours across five levels 

(see Figure 4) that represented, as closely as possible, the first five levels of the original swim 

programme.  

 

The 70 behaviours contained within the final version of the BCM were allocated to four 

response classes: 1) Enter and Exit Pool Safely, 2) Safe Submersion and Recovery, 3) 

Propellant Stroke, and 4) Socially Safe Behaviours. Each of the four response classes 

contained either behaviour chains or single behaviour categories (where no behavioural chain 

was needed) (see Figures 5-8). The behaviour chains or categories were arranged in a 

hierarchical order (either by difficulty or required sequence) to guide the teacher regarding 
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the order in which behaviours were to be targeted. This was a guide only when not part of a 

formal behaviour chain. 

 

The BCM was laid out in a similar visual representation to the VB-MAPP (Sundberg, 2008, 

see Figure 1), where target behaviours were represented in a hierarchical fashion with 

beginner and foundation skills at the bottom of the grid (Level 1) and more complex skills 

stacked above (Levels 2 - 5).  

 

FIGURE 4: THE BEHAVIOUR COMPETENCIES MATRIX 

 

 

The BCM lay-out allowed for quick data entry and easy visual analysis of progress. Within 

each response class there are behaviour chains. Each behaviour chain is represented by a letter 

of the alphabet. Each skill within the behaviour chain is represented by a code which 

comprised of a letter (representing the chain) and a number (representing the behaviour within 

the chain): for example, E.5 relates to the fifth behaviour within chain E (resulting in Dive in 

at Deep End). Behaviour chain E belongs to the response class ‘Safe Submersion and 
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Recovery’. The specific behaviour E.5 was Surfing Dive from Platform. Throughout this 

dissertation the skills within the BCM will be represented as follows:  

 Behaviour codes will be represented with the letter from the behaviour chain first, 

followed by the number in the chain: for example, A.1 or M.3, 

 The specific names of the target behaviours represented by the codes will be written 

in italics following the code: for example, E.5 Surfing dive from platform. 

 The response classes (named at the bottom of the columns in the Behaviour 

Competencies Matrix) will be written within quotation marks for example, response 

class ‘Safe Submersion and Recovery’.  

 

Columns B, C, J, Q, and R represent isolated behaviours that did not form part of a behaviour 

chain. All other categories comprised of between 2 and 8 target behaviours. The ability to 

change into the swim costume/trunks independently was not included as part of the 

programme. If assistance was required with changing into their swim costume, then this was 

conducted by the parents prior to the intervention. As skills were mastered, the boxes with 

the relevant codes were coloured-in, similar to the VB-MAPP (Sundberg, 2008). 
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FIGURE 5: RESPONSE CLASS SAFE ENTRY AND EXITING OF THE POOL  

 

**Note: Green boxes indicate behaviours which must be mastered before graduation from individual swim 

levels can occur. Yellow boxes indicate behaviours which are optimal but not crucial to progression. 

 

The following behaviours were considered to be optimal rather than required: A.2 

Demonstrate an understanding of no running, D.4a Differentiate between the shallow and 

the deep end, and D.4b Demonstrate an understanding of jump in only at the deep end. This 

indicated that the behaviour was considered important within the response class but, if a child 

could not master the behaviour, it did not prevent graduation to the next level. 
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FIGURE 6: RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

 

**Note: Green boxes indicate behaviours which must be mastered before graduation from individual swim 

levels can occur. Yellow boxes indicate behaviours which are optimal but not crucial to progression. 

The following behaviours were considered to be optimal rather than required E.4 Face wet 

without flinching, F.1 Blow bubbles. This indicated that the behaviour was considered 
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important within the response class but, if a child could not master the behaviour, it did not 

prevent graduation to the next level. 

 

FIGURE 7: RESPONSE CLASS PROPELLANT STROKE  

 

*Note: Green boxes indicate behaviours which must be mastered before graduation from individual 

swim levels can occur. Yellow boxes indicate behaviours which are optimal but not crucial to 

progression. 

 

  



 

 159 

 

FIGURE 8: RESPONSE CLASS SOCIALLY APPROPRIATE BEHAVIOUR 

 

*Note: Green boxes indicate behaviours which must be mastered before graduation from individual 

swim levels can occur. Yellow boxes indicate behaviours which are optimal but not crucial to 

progression. 

 

The final response class ‘Socially Safe Behaviour’, comprised the fewest number of 

behaviours. This was due to the fact that, whilst many socially appropriate behaviours are 

desirable, they did not always have a clear link to behavioural safety. The two behaviours 

included (i.e., Q.1 Wear swimming costume and R.1 Demonstrate an understanding of no 

pushing) were considered to be required due to their dual function of being socially 

appropriate and preventing risk.  The following behaviours were considered to be optimal 

rather than required: R.1 Demonstrate an understanding of no pushing. This indicated that 

the behaviour was considered important within the response class but, if a child could not 

master the behaviour, it did not prevent graduation to the next level.  

 

VIDEO RECORDER:  

Videos were recorded on for each session using an AEE Magicam SD19 5 Megapixel 

Waterproof HD Action Video Camera. 
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OBSERVATION SHEETS:  

The swim instructor completed an event recording sheet during each session (see Appendix 

5). The sheet comprised of a table with a number of columns and rows. Each target behaviour 

was recorded on a row. During the pilot programme the swim instructors attempted to record 

responses to all trials however this proved to be unmanageable going forward due to the 

requirement that the instructors be physically supporting the child during different tasks: for 

example, behaviours G.1 and G.2 Float on front/back with aid and assistance require the 

instructor to have his hands under the child to prevent them sinking. In order to record the 

response, the instructor may have had to let go of the child or to remember the responses until 

the next opportunity arose. Due to this difficulty it was agreed that the instructor would only 

record the first response during a session to then facilitate a more intensive approach to 

teaching.  

 

The definitions of the codes recorded on the session sheets varied during baseline and 

intervention (see Table 6). The majority of target behaviours were coded according to the 

following criteria:  

TABLE 6: CODING CRITERION 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but fewer 

than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Swim instructors took a matt laminated version of the sheet into the pool with them positioned 

on top of a float. Due to the lamination it was possible to write onto the sheet with a pencil, 

even if it got wet. Following a behaviour, they were then able to record the code without 

returning to the side of the pool. The swim instructor recorded the response for the first trial 

of each target behaviour onto the sheet.  

 

7.7 RESEARCH PROCEDURE 

7.7.1 INSTRUCTOR TRAINING  

Both instructors spent approximately 2 hours with the researcher prior to engagement in the 

programme discussing the format of the curriculum, methods of data collections (see 

Appendix 5), the choosing of target behaviours, the concept of establishing a baseline, 

prompting, and the delivery of reinforcement.  

 

Where issues became apparent during sessions (for example in the management of problem 

behaviour) a plan was developed between the instructor and the researcher and implemented 

at the next possible opportunity. For example, Jack displayed high levels of behaviours which 

appeared to be maintained by either delivery of attention from the instructor or escape from 

demands (as the instructor ceased placing demands to talk to her). A plan was made to 

implement a planned ignoring and redirection programme in line with a token reinforcement 

programme for compliance with demands. Although this behaviour (compliance with 

demands) was not technically part of the curriculum it was very important in order to facilitate 

the learning environment. 
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7.7.2 WATER SAFETY SKILLS ASSESSMENT QUESTIONNAIRE (WSSA-Q); 

The Water Safety Skills Assessment questionnaire (WSSA-Q v.1) (see Appendix 2) was sent 

to parents via email with the instruction to print and complete the questionnaire at home and 

return via hard copy at the beginning of the first swim session. One ‘WSSA-Q v.1’ was 

completed for each learner. One parent indicated that they did not have a printer, therefore a 

paper copy was sent to them via surface mail.  

 

7.7.3 SWIM-TEACHING AND WATER-SAFETY FOR AUTISM MANUAL (SWAM)  

In order to develop the swim teaching and water safety for children with autism manual 

(SWAM), n=4 unstructured participant observations (as assistant instructor) were carried out 

during regular swim classes for typically developing 2-3 year-old children. Each observation 

session took 30 minutes. These observations revealed three distinct factors that needed to be 

considered in designing a swim teaching programme specifically for children who have 

limited water safety skills and/or are unable to sustain attention for long periods of time.  

 

1. Their maximum attention span was short. Thus, sessions need to be kept short, 

i.e., no more than a period of 30 minutes;  

 

2. The children’s levels of cardiovascular activity during the lessons was low and, 

being a training pool, rather than a public pool, the swimming pool was colder. 

Therefore, fashion swimming costumes did not provide sufficient insulation and 

warmer swim wear in the form of wet suits was required to maintain an ideal body 

temperature;  
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3. Sensory distractors in the environment, e.g., poor acoustics, water noise, or 

chlorine smells, potentially impacted on learners adversely. Therefore, 

individualised accommodations may need to be facilitated. For example, choosing 

quieter times when there would be fewer people in the pool, and therefore less 

noise. The chlorine smell may be stronger at specific periods (i.e. after it has been 

added or after a dose is required to clean the pool). If learners had a specific 

aversion to smell, optimal times could have been chosen. In extreme 

circumstances we could have considered using an outdoor pool but this was not 

required during this study.  

 

The existing swim teaching methods were adjusted using basic applied behaviour analytic 

principles and practices: 

 

1. Preference assessment: informal preference assessments were conducted prior to 

intervention by means of parental pre-input questionnaire.  

 

2. Operationally defined target behaviours: target behaviours were rephrased, where 

necessary, to ensure that they were operationally defined (see Figure 4).  

 

3. Clearly defined mastery criteria: mastery criteria for individual skills were defined as 

three consecutive correct and independent responses. These responses could either 

occur within a single session or across multiple sessions. Mastery criteria for 

‘graduation’ from a level within the programme was defined as 80% mastery of all 
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skills within a level, excluding behaviours which had been classified as optimal.  

 

4. Achieve instructional control: instructions were shortened, clarified, and delivered 

based on the communicative ability of the learner, e.g., instead of “go to the side and 

show me a flutter kick” the swim teacher was instructed to say “[Child Name], kick”. 

 

5. Use of appropriate prompting: prompting procedures were identified for each target 

behaviour and recorded within the task analysis. A most-to-least prompting procedure 

was used where possible.  

 

For some of the target behaviours physical prompting was not appropriate as a 

teaching method. This included almost all behaviours within the Behaviour Chain ‘E’ 

(resulting in ‘Submerge and Recover’), and Behaviour Chain ‘I’ (resulting in ‘Dive in 

at Deep End’) for which the use of physical prompting was precluded on ethical 

grounds: the behaviours contained within this chain, included E.1 Enter water up to 

shoulder level, E.2 Get face and hair wet, E.3 Bob up and down partially submerging 

face, E.7 Submerge in water, and I.3 Dive in at deep end. Full physical prompting in 

the teaching of these skills would require us to physically manoeuvre the child 

underneath the surface of the water. This could be dangerous and unethical. In 

addition, the experience could be aversive for the learner and have detrimental effects 

on the rapport between learner and instructor.  

 

6. Establish natural reinforcers where possible: to ensure that both the environment in 

the swimming pool and the swim instructors became conditioned as natural 
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reinforcers, the swim instructors were directed to present positive, fun-filled 

experiences and to pair the delivery of any non-social reinforcer with positive praise. 

The initial pairing session, along with a parent-report, gave the instructor the 

opportunity to assess which reinforcers were likely to be of use during subsequent 

sessions, however constant assessment was required to identify if the reinforcers being 

used were suitable. The vast majority of the reinforcers used in this study were 

delivered by the instructor (verbal praise, physical attention, a break, or a token), 

however, on occasion activity reinforcers were used, for example jumping into the 

pool at the deep end. 

 

 

7. Collect data: data were collected by the swim instructor throughout sessions and all 

sessions were recorded. Inter-Observer Agreement data were collected for 21% of all 

sessions. Decisions regarding teaching methods and target behaviours were data-

based, i.e., new skills were introduced when mastery criteria were reached for 

previous skill. Baseline probes were taken to determine the current level of 

functioning prior to the introduction of a new skill.  

 

Some behaviours were not probed prior to intervention; if a behaviour occurred within 

a behaviour chain, e.g., if in behaviour chain M - Swim 1 length a learner could not 

achieve M.3 Kick on front/back with assistance for 20 kick cycles, then it could safely 

be assumed that the/she would not be able to swim unassisted for 1 length (M.6). It 

would be dangerous to ask the child to swim 1 length for the purpose of probe data.  
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8. Working at the learners’ pace: learners worked across a number of levels at the same 

time; this was required due to the varying levels of ability of some learners across 

response classes. However, they officially graduated from one level to the next only 

after achieving mastery criteria for that level (80% of all target behaviours, not 

including optimal behaviours). 

 

7.8 TAKING BASELINES  

The first swim session for all participants functioned as initial baseline session. Pre-existing 

water safety and swim skills were directly observed and probe data were taken for target 

behaviours by delivering the discriminative stimulus (i.e., the instruction) and measuring the 

response without prompting or reinforcement. Decisions regarding which behaviours to probe 

were made based on the outcome of discussions with families around the existing level of 

skills for their child.  

 

For recording purposes, pre-existing skills were coloured blue on the BCM and a teaching 

plan was established that started by first targeting the lowest level missing skill, for example, 

if 80% of the skills identified as Level 1 were not achieved during baseline, then Level 1 

behaviours were used as initial target behaviours. However, if the learner was already able to 

engage in 80% of Level 1 skills, but not in Level 2 skills, then the intervention started by 

targeting Level 2 skills. The baseline session was also used to allow for rapport building 

between instructor and learner, i.e., establishing the instructor as ‘reinforcer’.  
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7.9 CONDUCTING SESSIONS 

In each session, one child took part. One fully qualified swim teacher conducted the session 

and one assistant swim volunteer was available where needed. The assistant volunteers did 

not take an active part in the session except to provide additional physical prompting where 

required, or to fetch additional resources required by the instructor (such as extra floats or 

pool toys). In addition, the researcher was in attendance and an additional volunteer was 

available to video-record all sessions from the side of the pool (i.e., to allow for coding and 

inter-observer agreement measures after the sessions). Instructors and swim volunteers wore 

swimming costumes even when not in the pool, to allow them to enter the pool if additional 

prompting was required or in case of an emergency, such as a learner becoming distressed. 

 

Swim sessions occurred on a weekly basis, however school holidays, sickness and competing 

commitments of the school pool resulted in slight variations to the schedule. These variations 

are outlined in the results section (Chapter 8).  

 

Each swim session lasted for 30 minutes. Some sessions were conducted in isolation (i.e., the 

learner was the only non-instructor in the pool), while others were conducted whilst there 

were other swimmers in the pool either as part of the research (receiving their own 1:1 tuition 

on the other side of the pool) or receiving private tuition, unrelated to the intervention. This 

was dependent on scheduling and other ongoing activities at the swim school campus. In a 

situation where other people had swimming lessons at the same time as the intervention took 

place, a separate lane was cordoned off for the learner, noise was kept to a minimum, and the 

assistant volunteer was careful not to video any learner not included in the study.  
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The researcher observed sessions and took notes but, unless specifically asked a question, did 

not interact with the instructor/learner pair until the session was completed. The observation 

and note taking allowed for decisions to be made about potential changes to the programme.  

 

At the beginning of each session, the learner arrived with a parent or guardian and were 

greeted by the researcher and the swim teacher. They then went to the changing rooms, got 

changed into their swim gear, if necessary with the help of their parents, and entered the pool 

area with their parent. When instructed, learners were brought to the side of the pool by their 

parent and the swim instructor said “[learner’s name], it’s time to get into the pool now”. 

Almost all parents returned to the viewing deck, from where they observed the entire session, 

except for one learner who became distressed at the prospect of separation. In this case her 

parent remained sitting at the side of the pool with her stuffed toy in sight, offered additional 

verbal reassurance and praise at appropriate moments but did not otherwise contribute to the 

process. 

 

Each child received tuition from the same swim instructor throughout all sessions with the 

exception of one learner. During Study 2, Colin had received instruction from Instructor B 

for n = 3 sessions, when Instructor B became no longer available due to personal 

circumstances. Instructor A offered to take over Colin’s sessions and, following a 

consultation with Colin’s family, this was agreed.  
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For learners working on Levels 1 and 2 of the programme, the instructor got into the pool 

with them and taught in close proximity (no more than 1 - 3 metres distance between 

instructor and learner). For learners who were working on Levels 3 – 5 of the program, the 

instructor remained out of the water, at the side of the pool, closest to the learner.  

 

Parents remained in sight of their children throughout the sessions, with the exception of one 

learner, whose mother felt her presence was a significant distractor and therefore chose to 

wait immediately outside the entrance to the swimming pool. 

 

During each session, the swim instructor focussed on an agreed set of target behaviours but 

decided freely when and how often to conduct trials that targeted these behaviours. This could 

be influenced by the learners interests on a particular day (i.e. if they were particularly 

interested in a toy that could be used to target H.2/3 Pick up toy) but also on the duration and 

intensity of the behaviours being targeted. M.6 Swim 1 length required significantly more 

time and effort than F.1 Blow bubbles and therefore was not likely to be targeted as frequently 

within a given session.  

 

Two behaviours were unique in the BCM due to their typically only being targeted once per 

session: D.1a/b Enter and exit pool safely with assistance and D.2a/b Enter and exit pool 

safely without assistance were exempt from multiple trials. This was due to communication 

difficulties, and the need for structure within sessions. Exiting the pool could be interpreted 

as ending the session and there might have been resistance to re-entry. It was considered not 

in the best interests of the programme to target the behaviours more than 1x per session unless 
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the student independently chose to exit the pool and re-enter (i.e. to use the bathroom or to 

walk to the deep-end).  

 

Physical prompting that included the volunteer entering the water was needed only for Nick 

and Rosie. This allowed the instructor to remain in front of the child at all times when 

delivering instructions. For example, when working on a flutter kick, the instructor issued the 

instruction “Kick”. If the child needed physical prompting to kick this was delivered by the 

volunteer standing behind the child without the instructor having to move. The volunteer was 

instructed not to engage in conversation with the learner other than to join in the delivery of 

verbal praise for correct responses. If a learner addressed them directly, they were instructed 

to provide a low-level response, for example “That’s good”, “Listen to the instructor”, or 

“What should you be doing just now?”.  

 

Maintenance probes were conducted across sessions, particularly if a break (e.g., holidays or 

sickness) had occurred. If a response did not occur independently then the behaviour was put 

back on acquisition, until mastery criteria were reached.  

 

As each behaviour reached mastery criteria (i.e., three independent consecutive responses), it 

was recorded on the BCM and, the following behaviour in the chain was targeted. A 

completed matrix for each child is presented in the results section. 
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7.10 ADJUSTMENTS FOLLOWING PILOT STUDY 

There were relatively few adjustments made to the programme following the pilot study. It 

was agreed that the instructors would no longer attempt to record the level of all responses 

but would instead focus their time on delivering the intervention and recording only the first 

response to determine agreement. Secondly, a minor change was made to the layout of the 

BCM to display ‘a’ and ‘b’ behaviours in separate boxes, to allow for more accurate coding.  

 

For example, prior to this change behaviour E.7a/b Submerge and recover (beyond standing) 

had been represented as a single box. Following this change, it was split into two (see Figure 

4).  

 

7.11 TEACHING PROCEDURES 

Potential behavioural technologies were identified to be used in teaching for the identified 

target behaviours. The identified technologies varied across individuals and across target 

behaviours. These technologies were used alongside reinforcement to effect behaviour 

change. 

 

7.11.1 SHAPING 

Shaping procedures were used extensively in this research. They were considered particularly 

appropriate for the following target behaviours due to the effectiveness of reinforcing 

successive approximations:  

 E.1 Enter water up to shoulder level  
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E.5a/b (a) Submerge and (b) recover at standing level 

E.6 Swim through submerged hoop 

 F.1 Blow bubbles 

 F.2 Log roll 

 G.1a/b Float on (a) front or (b) back with assistance from instructor 

 G.2 Regain feet from a floating position with assistance from instructor 

G.3a/b Float on (a) front or (b) back without assistance from instructor 

 G.4 Regain feet from a floating position without assistance from instructor 

G.5a/b Float on (a) front or (b) back without aid or assistance from instructor 

 G.6 Regain feet from a floating position without aid or assistance from instructor 

 H.2 ‘Give me’ object while in the water from a standing position 

 H.3 ‘Give me’ object while in water beyond a standing position 

 J.1 Propel from a floating position 

 L.1 Tread water for 20 seconds 

 L.2 Treat water for 30 seconds 

 M.2a/b Flutter kick using an aid on (a) front or (b) back (1 cycle)  

M.3a/b Kick on (a) front or (b) back (10 cycles)  

M.4a/b Kick on (a) front or (b) back (20 cycles)  

M.5a/b Kick on (a) front or (b) back (1 length)  

M.6 Swim 1 length  

 N.1a/b Single (a) front crawl or (b) backstroke arm  

N.2a/b Single (a) front crawl or (b) backstroke arm while kicking 

N.3a/b (A) front crawl or (b) backstroke (10 cycles) 

N.4a/b (A) front crawl or (b) backstroke (20 cycles) 

P.1a Single breaststroke arms 

P.1b Single breaststroke legs 

P.2 Breaststroke (10 cycles)  

P.3 Breaststroke (20 cycles)  
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7.11.2 CHAINING 

Chaining was considered an appropriate behaviour technology when working on a target 

behaviour that had multiple steps included within the topography, or where individual target 

behaviours could be combined to form a behaviour chain. Chaining was considered 

particularly appropriate for the following target behaviours:  

D.1a/b (a) Enter and (b) exit pool safely with assistance 

D.2a/b (a) Enter and (b) exit pool safely without assistance 

E.5a/b (a) Submerge and (b) recover at standing level  

I.1 Surfing dive from platform  

I.2 Sitting dive and glide 

I.3a/b (a) Dive in at deep end and (b) recover 

N.2a/b Single (a) front crawl or (b) backstroke arm while kicking 

N.3a/b (a) front crawl or (b) backstroke (10 cycles) 

N.4a/b (a) front crawl or (b) backstroke (20 cycles) 

P.2 Breaststroke (10 cycles)  

P.3 Breaststroke (20 cycles)  

 

7.11.3 GRADUATED GUIDANCE AND MOST-TO-LEAST PROMPTING 

Graduated guidance and most to least prompting were considered appropriate for behaviours 

that may have required errorless learning, i.e. where we did not want to run the risk of an 

error being made. In some situations, responding with an incorrect behaviour may have put 

the learner at risk (i.e. jumping into the pool at the shallow end). Graduated guidance and 

most to least prompting were considered for the following behaviours:  

A.1 Enter pool area 
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B.1 Remain with adult whilst in pool area 

C.1 Wait until called before entering pool  

D.1a/b (a) Enter and (b) exit pool safely with assistance 

D.2a/b (a) Enter and (b) exit pool safely without assistance 

D.3 Enter pool safely from side 

 F.1 Blow bubbles 

F.2 Log roll 

 G.1a/b Float on (a) front or (b) back with assistance from instructor 

 G.2 Regain feet from a floating position with assistance from instructor 

G.3a/b Float on (a) front or (b) back without assistance from instructor 

 G.4 Regain feet from a floating position without assistance from instructor 

G.5a/b Float on (a) front or (b) back without aid or assistance from instructor 

 G.6 Regain feet from a floating position without aid or assistance from instructor 

 H.1 ‘Give me’ object outside of pool area 

H.2 ‘Give me’ object while in the water from a standing position 

 H.3 ‘Give me’ object while in water beyond a standing position 

 J.1 Propel from a floating position 

 M.2a/b Flutter kick using an aid on (a) front or (b) back (1 cycle)  

M.3a/b Kick on (a) front or (b) back (10 cycles)  

M.4a/b Kick on (a) front or (b) back (20 cycles)  

M.5a/b Kick on (a) front or (b) back (1 length)  

M.6 Swim 1 length  

 N.1a/b Single (a) front crawl or (b) backstroke arm  

N.2a/b Single (a) front crawl or (b) backstroke arm while kicking 

N.3a/b (a) Front crawl or (b) backstroke (10 cycles) 

N.4a/b (a) Front crawl or (b) backstroke (20 cycles) 

P.1a Single breaststroke arms 

P.1b Single breaststroke legs 

P.2 Breaststroke (10 cycles)  
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P.3 Breaststroke (20 cycles)  

 

 

7.11.4 MODELLING 

Modelling was considered appropriate for use with learners who had the required skills for 

imitation. It was considered particularly useful for target behaviours where physical 

prompting would not be appropriate (for example, response class ‘Safe Submersion and 

Recovery’). Modelling was considered particularly appropriate for the following target 

behaviours:  

B.1 Remain with adult whilst in pool area 

C.1 Wait until called before entering pool  

D.1a/b (a) Enter and (b) exit pool safely with assistance 

D.2a/b (a) Enter and (b) exit pool safely without assistance 

D.3 Enter pool safely from side 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

E.3 Bob up and down in the water 

E.4 Face wet without flinching 

E.5a/b (a) Submerge and (b) recover at standing level  

E.6 Swim through submerged hoop 

E.7a/b (a) submerge and (b) recover beyond standing level 

F.1 Blow bubbles 

I.1 Surfing dive from platform  

I.2 Sitting dive and glide 

I.3a/b (a) Dive in at deep end and (b) recover 

K.1a/b Push and glide on (a) front or (b) back for 2 metres 

K.2a/b Push and glide on (a) front or (b) back for 5 metres 
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M.1 Wear or use swim aid 

 Q.1 Wear swimming costume  

 

7.11.5 CONTACT DESENSITISATION 

Contact desensitisation was considered appropriate for using shaping in situations where the 

learner displayed fear or avoidance to a particular task or stimulus. Contact desensitisation 

was considered potentially appropriate for the following target behaviours:  

A.1 Enter pool area 

D.1a/b (a) Enter and (b) exit pool safely with assistance 

D.2a/b (a) Enter and (b) exit pool safely without assistance 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

E.4 Face wet without flinching 

E.5a/b (a) Submerge and (b) recover at standing level  

E.6 Swim through submerged hoop 

E.7a/b (a) submerge and (b) recover beyond standing level 

I.1 Surfing dive from platform  

I.2 Sitting dive and glide 

I.3a/b (a) Dive in at deep end and (b) recover 

M.1 Wear or use swim aid 

 Q.1 Wear swimming costume  

 

7.11.6 REINFORCERS 

The reinforcers used within the swim environment were, where possible, functionally related 

to the activity, however for two individuals token economy systems were used for access to 
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backup reinforcers. All the reinforcers were conditioned and were chosen dependant on the 

preferences of the learner. They varied from learner to learner and included the following:  

a) Delivery of social praise (for example “well done”, “that’s perfect”, “great job”),  

b) Access to a preferred swim activity (for example, jumping in to the pool, splashing, 

being ‘thrown’ by the instructor),  

c) Delivery of a token which could be cumulated to exchange for iPad time at home.  

Individual breakdown of reinforcers per participants are included described in Section 7.5. 

 

A token reinforcer system was designed and implemented to provide additional motivating 

operations within the swim environment. For one participant, attention to task was low during 

the baseline and initial intervention sessions. A token reinforcement program was designed 

to provide extrinsic motivation to remain on task. ‘On task’ was defined as either attending 

to the instructor or engaging in a behaviour that had been directed.  

 

The reinforcement system materials consisted of a laminated screenshot of an iPad with 

removable icons. There were 12 icons in total. Icons could be won for following instructions 

(independent responses were not required - attempts were also reinforced) and, contingent 

upon all 12 icons being gained, 30 minutes of additional iPad time was won by the learner, 

which would be delivered at home by the parents. The tokens were all achieved in all but one 

session.  

 



 

 178 

The reinforcement schedule for the delivery of token reinforcers was initially FR1 thinning 

to a VR schedule as on task behaviour improved.  

 

7.12 INTER-OBSERVER AGREEMENT (IOA) 

Due to difficulties with Instructors collecting data, additional IOA procedures were 

implemented. Video recordings of each session were coded by Inter-Observer Agreement 

(IOA) assistants who were not present during the swimming sessions. All IOA assistants 

(N=5) were ABA therapists from a local agency, two of the coders were Registered Behaviour 

Technicians (RBT; www.bacb.com/rbt), and three had received informal behaviour analytic 

training but did not hold a qualification. 

 

IOA assistants attended a one-hour training session delivered by the researcher, that focussed 

on the programme and the coding criteria. The contents of this training included: the rational 

and purpose of the program, the format of the curriculum, the methods used, and the criteria 

for prompting levels. Each assistant signed a non-disclosure agreement (see Appendix 6) 

which prevented them from sharing any of the information that they viewed in the videos 

with anyone outside of the program.  

 

Videos were saved onto individual files on Dropbox and accessed by the assistants 

independently. For each video a session sheet (see Appendix 7) and a momentary time 

sampling sheet (see Appendix 8) were completed. The session sheet listed all possible target 

behaviours according to their codes and response classes on the y-axis, with trial number 

running across the x-axis. The momentary time sampling sheet was split into individual ‘cells’ 
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each of which represented a period of 15 seconds. The cell was shaded grey for ‘on-task’ and 

left blank for ‘off task’. Momentary time sampling was used, indicating the response at the 

particular second of recording was used. 

 

The number of videos coded by each assistant varied (between 3 and 16) depending on 

availability. 

 

7.13 SOCIAL VALIDITY 

A questionnaire was designed to assess social validity. The questionnaire was disseminated 

using ‘Lime Survey’ and completed remotely by parents. Lime Survey is an online statistical 

survey app which allows questionnaires to be sent via email and the results collated 

(www.limesurvey.org). Parents received an email inviting them to participate in the 

questionnaire. If a response was not received then a follow up reminder was sent 14 days after 

the initial invitation. 

 

The questionnaire consisted of eight statements in a Likert Scale to which the parents 

responded by choosing the most appropriate response in their opinion. The options included: 

strongly disagree, disagree, neither agree nor disagree, agree, or strongly agree. Parents were 

also given the opportunity to leave a comment if they chose to do so.  
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The eight statements were as follows:  

 

1. The intervention focused on an important behavioural skill set; 

2. The target behaviour was of sufficient concern to warrant the use of the intervention;  

3. I believe that the intervention produced effective results;  

4. I believe my child enjoyed being part of the programme;  

5. The intervention was easily incorporated into my child’s routine;  

6. The time requirements of the programme were reasonable;  

7. I believe the intervention was tailored to my child’s needs; and  

8. I would now be more comfortable with my child engaging in water-based activities.  

 

The questions outlined in the social validity questionnaire were specifically chosen to clarify 

some of the issues that are most often levied at behavioural interventions as a criticism. The 

first statement assessed the respondents belief that water safety was an important skill. The 

second statement assessed whether or not the respondents felt that the skills were sufficiently 

important to warrant the use of the skill.  

 

Statement four assesses the respondents opinions of their child’s enjoyment regarding the 

program.  

 

Statement five and six were specifically targeted to assess the ease with which the intervention 

was incorporated into the family routine and the pressure of the time commitment, due to the 
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frequent criticism of ‘ABA programs’, that they are highly intensive and can place significant 

pressures on families and siblings of children receiving the intervention although even the 

recent SIGN 145 guidelines recognise that this is often necessarily so.  

 

Statement eight was of particular importance: ‘I would now be more comfortable with my 

child engaging in water based activities’. Acknowledging families’ anxieties regarding 

behavioural safety, and the limiting outcomes of this anxiety, improved confidence in this 

area could have a very real potential to affect the overall family wellbeing. It was hoped that 

this intervention could not just to improve the skills of a child in relation to a pre-determined 

set of criteria, but also have an impact on the family unit as a whole, and support the 

understanding that ABA based interventions can be of value to the whole family.  



 

 

CHAPTER 8: RESULTS 

GUIDANCE FOR READING THE GRAPHS: 
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The results for each section are presented in a pull-out at the end of the section. This is 

designed to enable the reader to view the relevant graph whilst reading the associated text.  

 

In each graph, the X axis represents the total number of trials/learning opportunities 

presented. The number of trials that occurred for each behaviour in any given swim session 

varied. Rather than prescribing a certain number of trials per behaviour per session, the swim 

teacher had been instructed to use whatever number of trials were appropriate and adjust the 

number of trials flexibly and responsively to the child’s motivation, energy levels and 

progress. In order to illustrate the number of trials that occurred per behaviour per session, 

the sessions are presented by the alternating shaded/white areas on the graph. For example, 

in the sample graph above, for the behaviour F.1 Blow bubbles, four trials occurred in the 

baseline session, seven trials in Session 2, four trials in Session 3 and three trials in Session 

4. The Y axis represents the level of prompting required to achieve the behaviour, where  

0 = non-response or incorrect response; 

1 = physical or model prompt; 

2 = verbal or gestural prompt; 

3 = independent response. 

 

Table 7 contains the allocation of learners to individual studies has been reproduced to 

support navigation of the results.  
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TABLE 7: ALLOCATION OF LEARNERS TO STUDIES. 

Individual Pilot Study 1 Study 2 

Jack Included 

See page 195 for graph 

Included 

See page 203 for graph 

Included 

See page 211 for graph 

Nick 

 

Included  

See page 217 for graph  

Colin 

 

Included 

See page 225 for graph 

Included 

See page 232 for graph 

Rosie 

 

Included 

See page 239 for graph 

Included 

See page 245 for graph 

Melanie 

 

Included 

See page 252 for graph  

 

Each individuals’ results are presented together to enable an understanding of the total 

progress for each individual across all of the studies within which they took part. First all of 

Jack’s data is displayed, followed by Nick, Colin, Rosie and then Melanie. At the end of these 

results some data regarding attendance and rate of behaviour acquisition across the groups 

are presented.  
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8.1 JACK - PILOT PROGRAMME 

Please see p. 195 for the results for Section 8.1. 

 

Jack participated in six swim sessions out of a potential eight sessions. The first of these 

sessions was used to take the baseline and the remaining five sessions were used to implement 

the intervention. Session two had to be cancelled due to a timetable error at the swimming 

pool. Session eight had to be cancelled due to sickness on the part of the participant. 

 

BASELINE  

Figure 9 shows the Behaviour Competency Matrix assessment completed during the initial 

baseline session for Jack. A coloured-in/shaded box indicated that the target skill was already 

mastered at the point of baseline assessment prior to the implementation of the programme 

and therefore did not require any further targeting. If the behaviour probed was in a behaviour 

chain then this necessarily meant any pre-requisite behaviours were also already mastered.  

 

A non-shaded box indicated that the skill was not within the learner’s repertoire at the point 

of baseline assessment, and therefore that it could be targeted for intervention. The sequence 

of target behaviours, then, was determined in a hierarchical manner starting from Level 1 up 

to Level 5 based on which skills had not met mastery criteria during initial assessment. 
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FIGURE 9: BASELINE ASSESSMENT OF SKILLS FOR JACK (PILOT STUDY). 

 

 

Prior to the baseline session, Jack independently met mastery criteria for all but one Level 1 

behaviours, five Level 2 behaviours, seven Level 3 behaviours and one Level 4 behaviour. 

This meant that eight of 11 skills within response class ‘Enter and Exit Pool Safely’ were 

already mastered: 

 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  

D.2b Exit pool safely without assistance 

D.4a Differentiate between the shallow and the deep end 

 

 

Seven skills within response class ‘Safe Submersion and Recovery’ were already mastered: 

 

E.1 Enter water up to shoulder level 

E.3 Bob up and down partially submerging face 

G.1a Float on front with assistance from instructor 

G.1b Float on back with assistance from instructor 
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G.2 Regain feet from a floating position with assistance from instructor 

G.4 Regain feet from a floating position with aid (no assistance)  

H.1 ‘Give me’ item outside of pool 

 

Nine skills within response class ‘Propellant Stroke’ were already mastered: 

M.1 Wear/use swim aid 

M.2a Flutter kick using an aid on front (1 cycle)  

M.2b Flutter kick using an aid on back (1 cycle) 

M.3b Kick on back (10 cycles) 

M.4b Kick on back with aid (20 cycles) 

N.1b Single backstroke arm with aid 

N.2b Single backstroke arm whilst kicking (1 cycle)  

P.1a Breaststroke arms (1 cycle)  

P.1b Breaststroke legs (1 cycle)  

 

Both skills within response class ‘Socially Safe Behaviours’ were already mastered: 

Q.1 Wear swimming costume 

R.1 Demonstrate an understanding of no pushing 

 

TARGET BEHAVIOURS 

This meant that eight swim and water safety skills were initially identified as target 

behaviours to be taught over the course of six intervention sessions. The target behaviours for 

each session were chosen by the swim instructor and were ordered hierarchically according 

to which of the skills had not met mastery criteria at Level 1, followed by those that were 

missing at Level 2 and so on. For Jack, the initial target behaviours were:  

D.2a Enter pool safely without assistance  
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E.2 Get face/hair wet 

F.1 Blow bubbles 

H.2 Pick up toy from bottom of pool (standing level)  

M.3a Kick on front with aid (10 cycles)  

M.5b Kick on back with aid (1 length)  

N.1a Single front crawl arm with aid 

N.3b Backstroke (10 cycles) 

 

As certain skills were mastered the following behaviours in the chain were targeted for 

acquisition. The following behaviours were targeted once the preceding target behaviours 

reached mastery criteria:  

E.4 Face wet without flinching 

M.4a Kick on front with aid (20 cycles)  

M.6 Swim 1 length (no aid or assistance) 

N.2a Single front crawl arm whilst kicking 

N.3a Front crawl (10 cycles)  

 

Baseline probes were collected for the first targeted behaviour within the chain. More 

complex behaviours were not targeted until the more basic behaviours were mastered, for 

example, if a participant had not mastered N.1a Single front crawl arm with aid then N.2a 

Front crawl (1 cycle) would not be targeted (mastery criteria was 3 independent responses of 

the behaviour). 
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RESPONSE CLASS EXIT AND ENTER POOL AND POOL AREA SAFELY  

The blue section of Figure 12 represents the change in behaviour across the one behaviour 

on acquisition within response class ‘Enter/Exit Pool and Pool Area Safely’. This behaviour 

was D.2a Enter pool safely without assistance.  

 

Mastery criteria (i.e., three successive independent responses) was reached for D.2a Enter 

pool safely without assistance in four trials across four intervention sessions.  

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 12 represents the change in behaviour across response class 

‘Safe Submersion and Recovery’. Mastery criteria was reached for E.2 Get face/hair wet after 

eight trials across two intervention sessions (Session 2 and Session 3). The baseline was stable 

at prompt Level 2 (i.e. verbal prompt required) prior to the implementation of the intervention, 

with the exception of 1 trial where Jack refused to respond. Levels of responding then 

increased to independent until mastery criteria was reached.  

 

Mastery criteria for E.4 Get face wet without flinching was reached without intervention 

during the baseline session, suggesting that repeated exposure to the task may have been 

sufficient to produce independent responses. Due to the acquisition during baseline, no 

intervention line is shown.  
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The intervention did not target other behaviours in the chain E Submerge and Recover, due 

to the participant’s aversion to any task requiring his head being under the water. Instead, the 

focus for the remaining interventions sessions was directed towards propellant strokes.  

 

Jack required verbal prompting during baseline to engage in F.1 Blow bubbles. A total of 

thirteen trials were required to before Jack learned to blow bubbles independently and 

unprompted when asked to do so. After a brief return in session 1 to non-response or incorrect 

responses, performance improved and by session 3 Jack had mastered the skill of blowing 

bubbles (3 unprompted correct responses over sessions 3 and 4). 

 

For H.2 Pick up toy from standing level, baseline probes (during Session 2, 3 and 4) showed 

that Jack required verbal prompt or gestural prompts to successfully emit the behaviour, 

however for one trial Jack was independently successful. Performance remained unstable 

following the implementation of the intervention, as Jack required a number of verbal prompts 

or gestural prompts throughout the remaining sessions. Despite the fact that there were three 

occasions where he engaged in the behaviour independently, these were no consecutive 

responses and as such this skill was not considered to have been mastered at the end of the 

programme.  

 

RESPONSE CLASS PROPELLANT STROKE 

The purple section of Figure 12 displays the changes in responding across response class 

‘Propellant Stroke’. During the baseline session, Jack demonstrated three consecutive 

responses for M.3a Kick on front with aid (10 cycles) that required verbal prompting (either 
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to continue to kick or to hold the aid). Session 2 included two incorrect responses followed 

by one independent response. Mastery was reached in session 3 with a further two 

independent responses, following a total of 5 trials.  

 

M.4a Kick on front with aid (20 cycles) was mastered after 10 trials. It was initially targeted 

during Session 3. Following two incorrect responses, the level of responding increased to 

only requiring a verbal prompt and then an independent response. The behaviour reached 

mastery criteria in Session 6 after a further three trials. Two trials were conducted in Session 

6 for M.6 Swim 1 length (no aid or assistance). Both trials resulted in independent responses 

but time did not permit for a third trial which would have determined mastery criteria. 

 

Two baseline probes were conducted for M.5b Kick on back with aid (1 length). Both probes 

produced a Level 2 response. Due to the time-consuming nature of this target behaviour (it 

could take several minutes to complete one trial) and the physical expenditure required on the 

part of the participant, additional baseline probes were not conducted. Mastery criteria was 

reached within three trials.  

 

A stable baseline was established for N.1a Single front crawl arm with aid prior to 

intervention with four consecutive responses at Level 1 (either physical or model prompt). 

Mastery criteria was reached after a total of seven trials across Session 2. The level of 

responding increased immediately following the implementation of the intervention. The next 

behaviour in the chain was N.2a Front crawl (1 cycle). Following the implementation of the 

intervention, a total of four trials were required for the behaviour to reach mastery criteria, 
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however due to an instructor error the targeted behaviour was not progressed immediately. 

An incorrect response occurred in session 5 however the following three trials produced 

independent responses.  

 

The final behaviour targeted was N.3a Front crawl (10 cycles). A further five trials were 

required in Session 6 to achieve mastery criteria, the first two requiring a verbal prompt before 

independent responses were emitted.  

 

The final targeted behaviour was N.3b Backstroke (10 cycles). A total of 14 trials were 

required to reach mastery criteria, across five sessions. The baseline was considered stable 

after four trials: three trials produced a Level 2 response (verbal or gestural prompt) and one 

trial resulted in a non-response from the participant. The first intervention trial produced an 

incorrect response. The target behaviour was re-introduced in Session 2 where it received a 

total of five trials: one non-response, following four Level 2 responses. The behaviour 

remained at Level two for a further five trials (in session 4) before three consecutive 

independent responses resulted in mastery criteria being achieved.  

 

TOKEN ECONOMY 

Figure 10 shows the results of the token reinforcement system on on-task behaviours.  

 

The vertical dashed line represents the implementation of the intervention. Each segment 

represents a 15 second interval. Light grey segments show an on-task behaviour whereas dark 
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grey segments represent off-task behaviours, such as scripting, ignoring instructions or trying 

to engage in conversation unrelated to the task at hand.  

FIGURE 10: IMPACT OF TOKEN ECONOMY ON 'ON TASK' BEHAVIOUR 

 

 

 

 

 

 

 

 

 

 

 

During Sessions 1 and 2 there was a far higher rate of off-task behaviour. Session 1 saw a 

total of 72% ‘on task behaviour’ and Session 2 also saw a total of 72% on task behaviour. At 

the beginning of Session 3 the token economy was introduced. The intervention produced an 

immediate increase in on-task behaviour with Sessions 3, 4, 5 and 6 demonstrating far higher 

levels of on-task behaviour at 96%, 96%, 98% and 98% respectively. 
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POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

 

Figure 11 shows Jack’s updated BCM following six sessions. Jack graduated from Level 1 of the 

programme due to independently demonstrating 100% of the target behaviours of Level 1.  

FIGURE 111: BEHAVIOUR COMPETENCY MATRIX FOR JACK FOLLOWING INTERVENTION 

 

A total of eleven (of 13) target behaviours reached mastery criteria across the six intervention sessions:  

D.2a Enter safely without assistance 

E.2 Get face or hair wet 

E.4 Get face wet without flinching 

F.1 Blow bubbles 

M.3a Kick on front with aid (10 cycles) 

M.4a Kick on front with aid (20 cycles)  

M.5b Kick on back (1 length)  

N.1a Single front crawl arm with aid 

N.2a Front crawl (1 cycle) 

N.3a Front crawl (10 cycles) 

N.3b Backstroke (10 cycles) 

 

Jack mastered an additional four Level 2 behaviours, three Level 3 behaviours, and three Level 4 

behaviours. There was a very significant improvement in his ability within the response class ‘Propellant 

Stroke.’ 

FIGURE 112: RESULTS FOR JACK (PILOT PROGRAM) 

 

* Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the 

implementation of interventions targeting the behaviour under observation. The solid blue vertical line indicates the implementation of a 

Token Economy Procedure designed to target ‘on-task’ behaviour. The Y axis represents the level of prompting required to achieve the 

behaviour: 0 = non-response or incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent 

response



 

 

8.2 JACK – STUDY 1 

Please see p. 203 for the results for Jack (Study 1). 

Jack participated in five swim sessions out of a potential eight sessions. The first of these 

sessions was used to take the baseline and the remaining four sessions were used to implement 

the intervention. Sessions 5, 6 and 7 had to be cancelled due to difficulties with the pool 

filtering system rendering it unsafe for usage.  

 

BASELINE  

Figure 13 shows the Behaviour Competency Matrix assessment from the end of the pilot 

study. It illustrates which of the targeted skills within the programme were pre-existing or 

mastered during the pilot program. A coloured-in box indicates that the skill was mastered 

prior to the implementation of the programme and therefore did not require any further 

targeting.  

FIGURE 13: BASELINE ASSESSMENT OF SKILLS FOR JACK (STUDY 1) 

 

*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. 

A non-shaded box indicates that the skill is not within the learner’s repertoire at the point of baseline 

assessment.  

 

 

Jack’s baseline assessment indicated nine pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; ten existing skills within response class ‘Safe Submersion and Recovery’; 
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sixteen existing skills within response class ‘Propellant Stroke’; and two existing skills within 

response class ‘Socially Safe Behaviours’.  

 

During baseline, Jack independently met mastery criteria for all Level 1 behaviours, nine 

Level 2 behaviours, ten Level 3 behaviours, and four Level 4 behaviours from the following 

response classes:  

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

A.2 Demonstrate an understanding of no running 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  

D.2a Enter pool safely without assistance 

D.2b Exit pool safely without assistance 

D.4a Differentiate between the shallow and the deep end  

 

2. Submerge and recover 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

E.3 Bob up and down partially submerging face 

E.4 Get face wet without flinching 

F.1 Blow bubbles 

G.1a Float on front with assistance from instructor 

G.1b Float on back with assistance from instructor 

G.2 Regain feet from a floating position with assistance from instructor 
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G.4 Regain feet from a floating position with aid (no assistance)  

H.1 ‘Give me’ item outside of pool 

 

3. Propellant stroke 

M.1 Wear/use swim aid 

M.2a Flutter kick on front (1 cycle with aid)  

M.2b Flutter kick on back (1 cycle with aid) 

M.3a Kick on front with aid (10 Cycles) 

M.3b Kick on back with aid (10 Cycles) 

M.4a Kick on front with aid (20 cycles) 

M.4b Kick on back with aid (20 cycles) 

N.1a Single front crawl with aid 

N.1b Single backstroke arm with aid 

N.2a Front crawl (1 cycle) 

N.2b Backstroke (1 cycle)  

N.3a Front crawl (10 cycles)  

P.1a Breaststroke arms (1 cycle)  

P.1b Breaststroke legs (1 cycle)  

 

4. Socially appropriate behaviours 

Q.1 Wear swimming costume 

R.1 Demonstrates an understanding of no running 
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TARGET BEHAVIOURS 

During the intervention, a total of 10 behaviours were targeted over the course of five 

sessions. The initial target behaviours were:  

G.3a Float on front with aid (no assistance)  

G.3b Float on back with aid (no assistance) 

H.2 Pick up toy (standing level)  

K.1a Push and glide on front (2 metres) 

M.5a Kick on front (1 length) 

M.6 Swim 1 length 

N.4a Front crawl (15 cycles) 

N.4b Backstroke (15 cycles) 

 

As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once the preceding target 

behaviours reached mastery criteria:  

H.2 Pick up toy (beyond standing level)  

K.2a Push and glide on front (5 metres)  

 

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 15 represents the change in behaviour across response class 

‘Safe Submersion and Recovery’.  

 

G.3a Float on front with aid (no assistance), was targeted five times over two sessions. Three 

baseline trials were conducted; however, the baseline was not stable. Five intervention trials 
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were conducted and mastery criteria was achieved in Session 3. A further trial was conducted 

in Session 4.  

 

G.3b Float on back with aid (no assistance), was targeted six times over three sessions. The 

baseline was stable at a Level 2 Response (requiring either a verbal or a gestural prompt). 

Although there was some initial improvement following the initial implementation of 

intervention, independent responding only occurred on one occasion and mastery criteria was 

not achieved.  

 

Mastery criteria was reached for H.2 Pick up toy (standing level) after 4 trials across two 

sessions. In the Pilot Study, behaviour H.2 Pick toy (standing level) was able to be produced 

independently but had not reached mastery criteria. The baseline session demonstrated 

independent responding and a further three independent responses saw mastery of the target 

behaviour.  

 

H.3 Pick up toy (beyond standing level) was probed during the baseline session and resulted 

in inability to complete the task (consistent with not yet having mastered the preceding 

behaviour in the chain). Following mastery of target behaviour H.2 the intervention was 

applied to target behaviour H.3. Seven trials were conducted over three intervention sessions. 

For every trial, a positional prompt was required. Independent responding was not achieved.  
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N.4a Front crawl (15 cycles) was mastered after a total of seven trials over one baseline 

session and four intervention sessions. The baseline varied over six trials, with three responses 

requiring a verbal prompt, two responses requiring a model prompt and one independent 

response. Following the implementation of the intervention, responding stabilised and 

mastery (three independent responses in a row) was reached after a further seven trials.  

 

 

RESPONSE CLASS PROPELLANT STROKE 

 

The purple section of Figure 15 represents the change in behaviour across response class 

‘Propellant Stroke’.  

 

Five baseline trials were conducted in Session 1 for K.1a Push and glide on front (2 metres) 

where responding improved to the point of independent responding. A further baseline probe 

in Session 2 showed an independent response prior to the implementation of any intervention.  

 

Target behaviour K.2a Push and glide on front (5 metres) did not reach mastery criteria. Six 

trials were conducted over four intervention sessions. After some initial improvement, 

responding stabilised at a Level 2 response (verbal or gestural prompt required).  

 

Six baseline trials were conducted for N.4a Front crawl (15 cycles) over Sessions 1 and 2. 

The baseline fluctuated between a Level 1 response and a Level 3 response (independent 

responding). 50% of baseline trials produced Level 2 responses. A further seven trials were 

required following the implementation of the intervention to achieve mastery criteria.  
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N.4b Backstroke (15 cycles) was subject to eight trials following baseline. Some initial 

improvement was seen following the implementation of the intervention, but mastery was not 

achieved.  

 

M.5a Kick on front (1 length) saw a longer baseline taken due to an improvement in 

responding over the first three trials that was not due to the implementation of an intervention. 

The following three trials showed stable responding, requiring a verbal prompt. Independent 

responding was achieved however the behaviour did not reach mastery criteria (3 independent 

responses in a row).  

 

M.6 Swim 1 length showed independent responding from the outset which was consistent 

with levels of responding in the pilot study. Mastery criteria was reached after three trials 

conducted over two sessions.  

 



 

 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

 

Figure 14 shows Jack’s updated BCM following five sessions during Study 1. Jack graduated from Level 

1 of the programme during the pilot study. A further two behaviours were mastered from Level 2 resulting 

in 73% mastery of target behaviours. An additional one target behaviour was mastered from Level 4 and 

an additional two target behaviours were mastered from Level 5.  

FIGURE 14: BEHAVIOUR COMPETENCY MATRIX FOR JACK (STUDY 1) FOLLOWING INTERVENTION 

 

A total of five (of ten) target behaviours reached mastery criteria across the five sessions:  

G.3a Float on front with aid (no assistance) 

 H.2 Pick up toy (standing level)  

 K.1a Push and glide on front (2 metres),  

 M.6 Swim 1 length 

 N.4a Front crawl (15 cycles). 

 

 

 

 

 

 

 

 

FIGURE 15: RESULTS FOR JACK (STUDY 1) 

 

 
* Alternate grey and white shaded sessions indicate sessions within which the trials occur.The vertical dashed line indicated the implementation of interventions 
targeting the behaviour under observation. The Y axis represents the level of prompting required to achieve the behaviour: 0 = non-response or incorrect 

response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent response. 

 **The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 
trials that occurred in each swim session varied to accommodate progress and the individuality of the child. The alternating white and grey shaded areas 

indicate which trials occurred within which sessions, i.e., for G.3a Float on Front with Aid (No Assistance) three trials occurred in the Baseline Session, two 

trials in Intervention 1, and three trials in Intervention 3. This flexibility allowed the swim teacher to adapt the trials to the child’s responses, and to 
accommodate for varying durations of responses for different tasks.



 

 

8.3 JACK – STUDY 2 

Please see p.211 for the results for Jack (Study 2).  

 

Jack participated in seven swim sessions out of a potential eight sessions. The first of these 

sessions was primarily used to take baselines and the remaining six sessions were used to 

implement the intervention. Sessions 5 had to be cancelled due to sickness on the part of the 

learner.  

 

BASELINE  

Figure 16 shows the Behaviour Competency Matrix assessment from the end of Study 2.It 

illustrates which of the targeted skills within the programme were pre-existing or mastered 

during either the pilot programme or study one. A coloured-in box indicates that the skill was 

mastered prior to the implementation of the programme and therefore did not require any 

further targeting. Target behaviours were then selected in a hierarchical manner starting from 

Level 1 up to Level 5 based on which skills were outstanding.  

FIGURE 14: BASELINE ASSESSMENT OF SKILLS FOR JACK (STUDY 2). 
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Jack’s baseline assessment indicated nine pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; twelve existing skills within response class ‘Safe Submersion and 

Recovery’; eighteen existing skills within response class ‘Propellant Stroke’; and two existing 

skills within Response Class ‘Socially Safe Behaviours’.  

 

During baseline, Jack independently met mastery criteria for all Level 1 behaviours, eleven 

Level 2 behaviours, ten Level 3 behaviours, five Level 4 behaviours and two Level 5 

behaviours from the following response classes 

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

A.2 Demonstrate an understanding of no running 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  

D.2a Enter pool safely without assistance 

D.2b Exit pool safely without assistance 

D.4a Differentiate between the shallow and the deep end  

 

2. Submerge and recover 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

E.3 Bob up and down partially submerging face 

E.4 Get face wet without flinching 

F.1 Blow bubbles 
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G.1a Float on front with assistance from instructor 

G.1b Float on back with assistance from instructor 

G.2 Regain feet from a floating position with assistance from instructor  

G.3a Float on front with aid (no assistance) 

G.4 Regain feet from a floating position with aid (no assistance)  

H.1 ‘Give me’ item outside of pool 

H.2 Pick up toy (standing level) 

 

3. Propellant stroke 

K.1a Push and glide on front (2 metres) 

M.1 Wear/use swim aid 

M.2a Flutter kick on front (1 cycle with aid)  

M.2b Flutter kick on back (1 cycle with aid) 

M.3a Kick on front with aid (10 cycles) 

M.3b Kick on back with aid (10 cycles) 

M.4a Kick on front with aid (20 cycles) 

M.4b Kick on back with aid (20 cycles) 

M.5b Kick on back (1 length) 

M.6 Swim 1 length (no aid or assistance) 

N.1a Single front crawl with aid 

N.1b Single backstroke arm with aid 

N.2a Front crawl (1 cycle) 

N.2b Backstroke (1 cycle)  

N.3a Front crawl (10 cycles)  

P.1a Breaststroke arms (1 cycle)  

P.1b Breaststroke legs (1 cycle)  

 



 

 206 

4. Socially appropriate behaviours 

Q.1 Wear swimming costume 

R.1 Demonstrates an understanding of no pushing 

 

TARGET BEHAVIOURS  

During the intervention, a total of 8 behaviours were targeted over the course of seven 

sessions. The target behaviours were:  

E.6 Swim through submerged hoop  

G.3b Float on back with aid (no assistance) 

H.3 Pick up toy (beyond standing level) 

K.2a Push and glide on front (5 metres) 

M.5a Kick on front (1 length) 

N.4b Backstroke (15 cycles) 

P.2 Breaststroke (10 cycles) 

 

As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once the preceding target 

behaviours reached mastery criteria:  

 

P.3 Breaststroke (15 cycles)  

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 18 represents the change in behaviour across response class 

‘Safe Submersion and Recovery’.  
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E.6 Swim through submerged hoop was targeted thirteen times over six sessions. The baseline 

fluctuated between a Level 0 and a Level 2 response. 50% of the baseline trials resulted in a 

Level 2 response. Following the implementation of the intervention there were no refusals to 

respond, and physical or model prompting was not required but there was no independent 

responding.  

 

G.3b Float on back with aid (no assistance), was targeted fifteen times over seven sessions. 

The baseline was stable at a Level 2 Response. Although there was some improvement during 

Session 3, independent responding only occurred on two occasions and mastery criteria was 

not achieved.  

 

H.3 Pick up toy (beyond standing level), was targeted seventeen times over seven sessions. 

The baseline shows a steady responding over six trials. Responding remained absolutely 

steady over a further three intervention sessions with no improvement. In the seventh session, 

an additional video modelling strategy was implemented which coincided with the first 

independent responding over seven sessions in total. Two independent responses were 

achieved in a row, followed by one response requiring a Level 2 prompt. Mastery criteria 

were not achieved. 

 

K.2a Push and glide on front (5 metres) achieved a Level 1 response for three consecutive 

trials in the baseline session. Responding then improved following the implementation of the 
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intervention but continued to fluctuate between a Level 0 and Level 2 response. Independent 

responding was never demonstrated and mastery criteria was not achieved.  

 

 

RESPONSE CLASS PROPELLANT STROKE 

 

The purple section of Figure 18 represents the change in behaviour across response class 

‘Propellant Stroke’.  

 

M.5a Kick on front (1 length) was demonstrated in four consecutive trials as a Level 2 

response. Following the implementation of the intervention behavioural responding 

fluctuated between Level 2 and Level 3. Mastery criteria was achieved after 10 trials with 

three consecutive independent responses.  

 

N.4b Backstroke (15 cycles) was targeted during 24 trials across the seven sessions. After 

five baseline trials responding had remained stable at Level 2. Following the implementation 

of the intervention there was no significant improvement. Independent responding was only 

achieved twice across intervention and not in succession.  

 

A baseline was taken across four trials for target behaviour P.2 Breaststroke (10 cycles). The 

baseline became stable with three successive responses at Level 2. Following the 

implementation of the intervention, responding fluctuated between independent responding 

and requiring a verbal prompt. Mastery criteria was achieved after 15 trials with three 

successive independent responses.  
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The next behaviour in the chain was P.3 Breaststroke (15 cycles) which was targeted for six 

trials, after which point mastery criteria was achieved. Level 2 responding was produced for 

the first three trials followed by three independent responses.  



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 17 shows Jack’s updated BCM following seven sessions during study 2. Jack graduated from Level 

1 of the programme during the pilot study. Level 2 remained at 73% mastery of target behaviours. An 

additional one target behaviour was mastered from Level 4 and an additional two target behaviours were 

mastered from Level 5.  

FIGURE 17: BEHAVIOUR COMPETENCY MATRIX FOR JACK (STUDY 2) FOLLOWING INTERVENTION 

A total of three (of eight) target behaviours reached mastery criteria across the six intervention sessions:  

M.5a Kick on front (1 length)  

P.2 Breaststroke (10 cycles), and  

P.3 Breaststroke (15 cycles).  

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

FIGURE 18: RESULTS FOR JACK (STUDY 2) 

 

 * Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of 

interventions targeting the behaviour under observation. The Y axis represents the level of prompting required to achieve the behaviour: 0 = non-response or 
incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent response.  

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 

trials that occurred in each swim session varied to accommodate progress and the individuality of the child. The alternating white and grey shaded areas 
indicate which trials occurred within which sessions, i.e., for G.3b Float on Back with Aid (No Assistance) three trials occurred in the Baseline Session, three 

trials in Intervention 1, and two trials in Intervention 2, etc. This flexibility allowed the swim teacher to adapt the trials to the child’s responses, and to 

accommodate for varying durations of responses for different tasks. The vertical blue line represents the implementation of an additional video modelling 
intervention.



 

 

8.4 NICK – STUDY 1 

Please see p.217 for results for Nick (Study 1)  

Nick participated in seven swim sessions out of a potential eight sessions. The first of these 

sessions was used to take the baseline and the remaining six sessions were used to implement 

the intervention. Session six was cancelled due to bereavement on the part of the instructor.  

 

BASELINE  

Figure 19 shows the Behaviour Competency Matrix assessment conducted during the initial 

baseline session for Nick. It illustrates which of the targeted skills within the programme were 

pre-existing during this session. A coloured-in box indicates that the skill was mastered prior 

to the implementation of the programme and therefore did not require any further targeting. 

Target behaviours, then, were selected in a hierarchical manner starting from Level 1 up to 

Level 5 based on which skills were outstanding.  

FIGURE 15: BASELINE ASSESSMENT OF SKILLS FOR NICK (STUDY 1). 

 

*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 

the skill is not within the learner’s repertoire at the point of baseline assessment.  
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Nick’s baseline assessment indicated give pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; four existing skills within response class ‘Safe Submersion and Recovery’; 

zero existing skills within response class ‘Propellant Stroke’; and one existing skill within 

response class ‘Socially Safe Behaviours’.  

 

During baseline, Nick independently met mastery criteria for seven Level 1 behaviours, and 

three Level 2 behaviours from the following response classes:  

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  

 

2. Safe Submersion and Recover 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

E.3 Bob up and down partially submerging face 

E.4 Get face wet without flinching 

 

3. Socially Safe Behaviours 

Q.1 Wear swimming costume 
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TARGET BEHAVIOURS 

During the intervention, a total of seven behaviours were targeted over the course of seven 

sessions. Target behaviours for intervention were chosen hierarchically according to which 

of the target behaviours were outstanding at Level 1 first, followed by Level 3 etc. The initial 

target behaviours were:  

F.1 Blow bubbles 

M.2a Flutter kick on front with aid (1 cycle) 

M.2b Flutter kick on back with aid (1 cycle)  

 

As these skills reached mastery criteria, the next behaviour in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once the preceding target 

behaviours reached mastery criteria:  

M.3a Kick on front with aid (10 cycles) 

M.3b Kick on back with aid (10 cycles)  

M.4a Kick on front with aid (20 cycles) 

M.4b Kick on back with aid (20 cycles)  

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 21 represents the results for response class ‘Safe Submersion 

and Recovery’. 

 

F.1 Blow bubbles was targeted 36 times across three sessions. Three baseline trials were 

conducted during the baseline session. Responding fluctuated between Levels 1 and 2 
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requiring model or gestural prompts to produce correct responses. Independent responding 

was not achieved.  

 

RESPONSE CLASS PROPELLANT STROKE 

The purple section of Figure 21 represents the results for response class ‘Propellant Stroke’.  

 

M.2a Flutter kick on front with aid (1 cycle) was targeted 20 times across three sessions. Four 

trials were conducted during the baseline consisting of three Level 1 responses and one Level 

0 (non-response). Following intervention, responding fluctuated between Levels 1 and 3. 

Mastery criteria was reached in Session 3 with three consecutive Level 3 responses 

(independent responses).  

 

M.3a Flutter kick on front with aid (10 cycles) was targeted 32 times across four sessions 

(Sessions 3 – Session 7). Responding fluctuated between Level 1 and Level 3 with 

intermittent independent responding occurring across all four sessions. Mastery criteria was 

reached with three consecutive independent responses in Session 6.  

 

M.4a Flutter kick on front with aid (20 cycles) was targeted eight times in the final two 

sessions. Responding fluctuated between Level 2 (verbal or gestural prompting) and Level 3 

(independent responding). Mastery criteria was reached with three independent responses 

after eight trials.  
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The baseline for M.2b Flutter kick on back (10 cycles) was stable for three trials at a Level 1 

response across two sessions. The behaviour was targeted nine times across two sessions. 

Responding fluctuated between Levels 1 and 3. Mastery criteria was reached with three 

consecutive Level 3 responses (independent responses) in Session 2.  

 

M.3b Flutter kick on back with aid (10 cycles) was targeted seven times across three sessions. 

Responding fluctuated between Level 1 and Level 3 with three consecutive independent 

responses resulting in mastery criteria being achieved in Session 5.  

 

M.4b Flutter kick on back with aid (20 cycles) was targeted seven times across three sessions 

(Session 5 - 7). Responding fluctuated between Level 2 (verbal or gestural prompting) and 

Level 3 (independent responding). Whilst independent responding was demonstrated on one 

occasion, mastery criteria was not achieved. 

An indirect, yet significant outcome for this participant was the production of his first 

functional sign. Nick was described as having received eighteen months of input from Speech 

and Language Therapy but had not developed any functional communication. Within two 

sessions Nick was signing to be allowed to jump into the pool. Signing was not specifically a 

target behaviour for Nick, however his motivation to be allowed to jump into the pool was so 

significant that we sought to take advantage of the opportunity. 

 



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 20 shows Nick’s updated BCM following six intervention sessions. Jack graduated from Level 1 

of the programme due to independently demonstrating 100% of the target behaviours of Level 1.  

FIGURE 20: BEHAVIOUR COMPETENCY MATRIX FOR NICK FOLLOWING INTERVENTION 

 

A total of five (of seven) target behaviours reached mastery criteria across the six intervention sessions:  

M.2a Flutter kick on front with aid (1 cycle) 

M.2b Flutter kick on back with aid (1 cycle)  

M.3a Kick on front with aid (10 cycles) 

M.3b Kick on back with aid (10 cycles)  

M.4a Kick on front with aid (20 cycles) 

 

Nick mastered an additional two Level 1 behaviours, two Level 2 behaviours, and 1 Level 3 behaviour. 

There was a very particular improvement in his ability within the response class ‘Propellant Stroke.’ 

 

 

 

FIGURE 21: RESULTS FOR NICK (STUDY 1)

 

* Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of interventions 

targeting the behaviour under observation. The Y axis represents the level of prompting required to achieve the behaviour: 0 = non-response or incorrect 
response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent response.  

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 

trials that occurred in each swim session varied to accommodate progress and response from the child. The alternating white and grey shaded areas indicate 

which trials occurred within which sessions, i.e., for F.1 Blow Bubbles, two trials occurred in the Baseline Session, ten trials in Intervention 1, ten trials in 
Session 3 and four three trials in Session 4. This flexibility allowed the swim teacher to adapt the sessions dependent on the child’s responses. 

 



 

 

8.5 COLIN – STUDY 1 

Please see p.225 for the results for Colin (Study 1). 

 

Colin participated in all eight swim sessions. The first of these sessions was used to take the 

baseline and the remaining seven sessions were used to implement the intervention.  

 

BASELINE  

Figure 22 shows the Behaviour Competency Matrix assessment conducted during the initial 

baseline session for Colin. It illustrates which of the targeted skills within the programme 

were pre-existing during this session. A coloured-in box indicates that the skill was mastered 

prior to the implementation of the programme and therefore did not require any further 

targeting. Target behaviours, then, were selected in a hierarchical manner starting from Level 

1 up to Level 5 based on which skills were outstanding.  

FIGURE 16: BEHAVIOUR COMPETENCY MATRIX FOR COLIN PRIOR TO INTERVENTION. 

 

*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 

the skill is not within the learner’s repertoire at the point of baseline assessment.  
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Colin’s baseline assessment indicated six pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; fourteen existing skills within response class ‘Safe Submersion and 

Recovery’; three existing skills within response class ‘Propellant Stroke’; and one existing 

skill within Response Class ‘Socially Safe Behaviours’. 

 

During baseline, Colin independently met mastery criteria for thirteen Level 1 behaviours, 

nine Level 2 behaviours, and two Level 3 behaviours from the following response classes: 

1. Enter and exit pool safely 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance 

D.2b Exit pool safely without assistance.  

 

2. Submerge and recover 

E.1 Enter pool up to shoulder area 

E.2 Get face or hair wet 

E.3 Bob up and down in water 

E.4 Get face wet without flinching 

E.5a Submerge at standing level 

E.5b Recover at standing level 

F.1 Blow bubbles 

G.1a Float on front with aid and assistance 

G.1b Float on back with aid and assistance 
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G.2 Regain feet from float with assistance 

G.4 Regain feet from float with aid (no assistance) 

H.1 ‘Give me’ item outside of pool 

H.2 Pick up toy (standing level) 

 

3. Propellant stroke 

M.1 Wear/use swim aid 

M.2b Flutter kick on back (1 cycle)  

P.1a Breaststroke arms (1 cycle) 

 

4. Socially appropriate behaviours 

Q.1 Wear swimming costume 

 

TARGET BEHAVIOURS  

During the intervention, a total of 11 behaviours were targeted over the course of seven 

sessions. The initial target behaviours were:  

D.2a Enter pool without assistance  

G.3b Float on back with aid (no assistance)  

 

E.7a Submerge past standing level 

E.7b Recover past standing level  

M.2a Flutter kick on front with aid (1 cycle) 

M.3b Kick on back with aid (10 cycles) 

N.1b Single backstroke arm with aid 
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As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once preceding target 

behaviours reached mastery criteria:  

  

M.3a Kick on front with aid (10 cycles) 

M.4a Kick on front with aid (20 cycles) 

M.4b Kick on back with aid (20 cycles)  

N.2b Backstroke (1 cycle) 

  

RESPONSE CLASS ENTER AND EXIT POOL SAFELY 

The blue section of Figure 24 represents response class Enter and Exit Pool Safely.  

 

Behaviour D.2a Enter pool safely (without assistance) was targeted a total of eight times 

throughout the eight sessions. This target behaviour, as with all participants, was typically 

only targeted 1x per session to prevent communication difficulties where the learner 

mistakenly believed the session to be finished. During the baseline session an incorrect 

response was provided (the learner could not enter the pool safely without assistance). 

Following the implementation of the intervention, responding initially improved to a Level 2 

(verbal or gestural prompt required) but fluctuated across sessions from a Level 0 to a Level 

3 (independent responding). Mastery criteria was not achieved for this behaviour.  

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY 

The yellow section of Figure 24 represents response class ‘Safe Submersion and Recovery’. 
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Target behaviour G.3b Float on back with aid (no assistance) was trialled eight times across 

three sessions. The baseline was initially conducted during Sessions 1 and 2 resulting in Level 

2 and Level 1 responses. The intervention was implemented in Session 3. Responding 

increased from a Level 1 (physical prompting required) to a Level 2 (verbal prompting 

required) but independent responding did not occur. 

 

Target behaviours E.7a Submerge (beyond standing level) and E.7b Recover (beyond 

standing level) were always targeted together due to the fact that safe submersion required 

recovery and recovery required submersion. A baseline for both behaviours was conducted 

during Session 2. Both baselines were stable at Level 1. E.7a was targeted eight times across 

three intervention sessions. Following the implementation of the intervention responding 

initially improved to a Level 2 verbal or gestural prompt, and then returned to physical 

prompts for two trials. In Session 5 responding improved again with the emergence of 

independent responding for three out of four trials. Mastery criteria was achieved with three 

consecutive independent responses across two sessions. Data was no longer collected for this 

behaviour at this point.  

 

E.7b Recover (beyond standing level), was targeted a total of 16 times across six intervention 

sessions. As with E.7a, a stable baseline was established with five consecutive Level 

1responses. Responding did improve following the implementation of the intervention but 

could not reach mastery criteria as the learner still required the assistance of a flotation aid to 

recover. Mastery criteria was not achieved. 
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RESPONSE CLASS PROPELLANT STROKE 

The purple section of Figure 24 shows the targeted behaviours in response class ‘Propellant 

Stroke’.  

 

For target behaviour M.2a Flutter kick with aid (1 cycle) the baseline showed one incorrect 

response followed by two Level 1 responses, followed by a further two incorrect responses. 

Following delivery of the intervention there was one trial which required physical prompting, 

followed by three consecutive Level 3 responses (independent responses) and resulting in 

mastery criteria being achieved. 

 

The subsequent behaviour in the chain was M.3a Kick on front with aid (10 cycles). This 

behaviour was targeted thirty-three times across six sessions. Responding fluctuated 

significantly between Level 0 (incorrect response or non-responses) and Level 3 (independent 

responding). Session 7 culminated in three consecutive independent responses and mastery 

criteria was achieved.  

 

The final targeted behaviour in the chain was M.4a Kick on front with aid (20 cycles). This 

behaviour was targeted six times in Session 8 and independent responding occurred on one 

occasion, however mastery criteria was not achieved.  
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Three baseline trials were conducted for target behaviour M.3b Kick on back with aid (10 

cycles), all of which produced a Level 1 response. A further thirteen trials were conducted in 

Session 2, initially fluctuating between Level 1 and Level 2 responses but culminating in three 

consecutive independent responses which resulted in mastery criteria being achieved.  

 

The subsequent behaviour in the chain was M.4b Kick on back (20 cycles). This behaviour 

was targeted twelve times in total before three Level 3 independent responses were produced 

resulting in mastery criteria being achieved.  

  

A stable baseline was established for N.1b Single backstroke arm during Session 2 prior to 

intervention with four consecutive Level 1 responses. Physical prompting was required for 

four trials following intervention before three independent responses were demonstrated in 

Session 6 resulting in mastery criteria being achieved. 

 

Following the mastery of N.1b Single backstroke arm the intervention moved on to target the 

next behaviour in the chain: N.2b Backstroke (1 cycle). Six trials were conducted in Session 

7. The first two formed Level 0 (incorrect responses) but after a further four trials three 

independent consecutive responses had occurred resulting in mastery criteria being achieved. 



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 23 shows Colin’s updated BCM following seven intervention sessions. Colin graduated from Level 

1 of the programme due to independently demonstrating 100% of the target behaviours. Colin had also 

mastered 100% of the target behaviours for Level 1, and 80% of the target behaviours for Level 2 resulting 

in graduation from these levels of the programme also.  

 

FIGURE 23: BEHAVIOUR COMPETENCY MATRIX FOR COLIN FOLLOWING INTERVENTION 

 

A total of seven (of 11) target behaviours reached mastery criteria across the eight sessions:  

E.7a Submerge (beyond standing level), 

M.2a Flutter kick on front (1 cycle),  

M.3a Kick on front with aid (10 cycles),  

M.3b Kick on back with aid (10 cycles),  

M.4b Kick on back with aid (20 cycles), 

N.1b Single backstroke arm, and 

N.2b Backstroke (1 cycle). 

 

 

 

 

FIGURE 24: RESULTS COLIN (STUDY 1)  

 

*Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of interventions 
targeting the behaviour under observation. The Y axis represents the level of prompting required to achieve the behaviour: 0 = non-response or incorrect 

response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent response.  

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 

trials that occurred in each swim session varied to accommodate progress and response from the child. The alternating white and grey shaded areas indicate 
which trials occurred within which sessions, i.e., for E.7a Submerge Beyond Standing Level, five trials occurred during baseline, three trials in Intervention 3, 

four trials in Intervention 4 and one three trials in the session named Intervention 5. This flexibility allowed the swim teacher to adapt the sessions dependent 

on the child’s responses. 



 

 

8.6 COLIN – STUDY 2 

Please see p.232 for the results for Colin (Study 2).  

 

Colin participated in five of a possible eight swim sessions. The first of these sessions was 

used to take the baseline and to initiate the intervention. Three sessions could not go ahead 

due to personal difficulties for the swim instructor. Following three missed sessions a change 

in swim instructor was provided.  

 

BASELINE  

Figure 25 shows the Behaviour Competency Matrix from the end of Study 1 for Colin. It 

illustrates which of the targeted skills within the programme were pre-existing at this time. A 

coloured-in box indicates that the skill was mastered prior to the implementation of the 

programme and therefore did not require any further targeting. Target behaviours, then, were 

selected in a hierarchical manner starting from Level 1 up to Level 5 based on which skills 

were outstanding.  

FIGURE 17: BEHAVIOUR COMPETENCY MATRIX FOR COLIN PRIOR TO INTERVENTION. 

 

*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 
the skill is not within the learner’s repertoire at the point of baseline assessment.  
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Colin’s baseline assessment indicated six pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; fifteen existing skills within response class ‘Safe Submersion and 

Recovery’; ten existing skills within response class ‘Propellant Stroke’; and one existing skill 

within response class ‘Socially Safe Behaviours’. 

 

During baseline, Colin independently met mastery criteria for fourteen Level 1 behaviours, 

eleven Level 2 behaviours, five Level 3 behaviours and one Level 5 behaviour from the 

following response classes:  

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance 

D.2b Exit pool safely without assistance.  

 

2. Safe Submersion and Recovery 

E.1 Enter pool up to shoulder area 

E.2 Get face or hair wet 

E.3 Bob up and down in water 

E.4 Get face wet without flinching 

E.5a Submerge at standing level 

E.5b Recover at standing level 

E.7a Submerge (beyond standing level). 

F.1 Blow bubbles 
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G.1a Float on front with aid and assistance 

G.1b Float on back with aid and assistance 

G.2 Regain feet from float with assistance 

G.4 Regain feet from float with aid (no assistance) 

H.1 ‘Give me’ item outside of pool 

H.2 Pick up Toy (standing level) 

 

3. Propellant Stroke 

M.1 Wear/use swim aid 

M.2a Flutter kick on front (1 cycle) 

M.2b Flutter kick on back (1 cycle)  

M.3a Kick on front (10 cycles) 

M.3b Kick on back (10 cycles) 

M.4a Kick on front (20 cycles) 

M.4b Kick on back (20 cycles) 

N.1b Single backstroke arm  

N.2b Backstroke (1 cycle) 

P.1a Breaststroke arms (1 cycle) 

 

4. Socially Safe Behaviours 

Q.1 Wear swimming costume 

 

TARGET BEHAVIOURS  

During the intervention, a total of six behaviours were targeted over the course of five 

sessions. The initial target behaviours were:  
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K.1a Push and glide on front (2 metres) 

M.4a Kick on front (20 cycles) 

N.1a Single front crawl arm 

 

As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once preceding target 

behaviours reached mastery criteria:  

K.2a Push and glide on front (5 metres) 

N.2a Front crawl (1 cycle) 

N.3a Front crawl (10 cycles) 

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY 

The yellow section of Figure 27 represents response class ‘Safe Submersion and Recovery’. 

 

K.1a Push and glide on front (2 metres) was targeted 18 times across the first three sessions 

following a baseline of three consecutive incorrect responses. Responding improved 

immediately following intervention and fluctuated between Level 1 and Level 3 responses. 

In Session 3, three consecutive independent responses resulted in mastery criteria being 

achieved.  

 

The next behaviour in the chain was K.2a Push and glide on front (5 metres) which was 

targeted three times in Session 3. Sessions 4 and 5 were conducted by a different instructor 

and the behaviour was not targeted.  
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RESPONSE CLASS PROPELLANT STROKE  

The purple section of Figure 27 shows the targeted behaviours in response class ‘Propellant 

Stroke’.  

 

M.4a Kick on front (20 cycles) was targeted 33 times across all five sessions. A baseline was 

established in Session 1 with three consecutive incorrect responses. During intervention 

sessions, responding initially required physical prompting, but independent responses began 

to be emitted in Session 3. Despite 5 independent responses over the course of the 

intervention, and a clear improvement in responding, mastery criteria were not achieved.  

 

N.1a Single front crawl arm was targeted in Session 1. Three incorrect responses formed a 

baseline. After the implementation of the intervention responding required two physical 

prompts before independent responding emerged. Three consecutive independent responses 

were produced in Session 1 resulting in mastery criteria being achieved.  

 

N.2a Front crawl (1 cycle) was targeted for intervention following the previous behaviour in 

the chain being mastered. Five trials were conducted in Session 1. Responding improved after 

the first trial and three consecutive independent responses were produced.  
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The final behaviour targeted in this chain was N.3a Front crawl (10 cycles). This behaviour 

was targeted 32 times across four sessions. Responding fluctuated slightly between Level 1 

and Level 2 responses. Independent responding was never demonstrated.  



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

 

Figure 26 shows Colin’s updated BCM following seven intervention sessions. Colin graduated from Level 

1 of the programme due to independently demonstrating 100% of the target behaviours. Colin had also 

mastered 100% of the target behaviours for Level 1 resulting in graduation from this level of the 

programme also.  

FIGURE 26: BEHAVIOUR COMPETENCY MATRIX FOR COLIN FOLLOWING INTERVENTION 

 

A total of three (of 6) target behaviours reached mastery criteria across the five sessions:  

K.1a Push and glide on front (2 metres),  

N.1a Single front crawl arm, and 

N.2a Front crawl (1 cycle) 

 

 

 

 

 

FIGURE 27: RESULTS FOR COLIN (STUDY 2) 

*Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of 

interventions targeting the behaviour under observation. The solid orange line indicates a change in swim instructor. The Y axis represents the level of 

prompting required to achieve the behaviour: 0 = non-response or incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 

3 = independent response. 

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 
trials that occurred in each swim session varied to accommodate progress and response from the child. The alternating white and grey shaded areas indicate 

which trials occurred within which sessions, i.e., for E.7a Submerge Beyond Standing Level, five trials occurred during baseline, three trials in Intervention 

3, four trials in Intervention 4 and one three trials in the session named Intervention 5. This flexibility allowed the swim teacher to adapt the sessions dependent 
on the child’s responses 

 

 

 



 

 

8.7 ROSIE – STUDY 1 

Please see p.239 for the results for Rosie (Study 1).  

 

Rosie participated in seven swim sessions out of a potential eight sessions. The first of these 

sessions was used to take the baseline and the remaining six sessions were used to implement 

the intervention. The first session had to be cancelled due to sickness on the part of the 

participant.  

 

BASELINE  

Figure 28 shows the Behaviour Competency Matrix assessment conducted during the initial 

baseline session for Rosie. It illustrates which of the targeted skills within the programme 

were pre-existing during this session. A coloured-in box indicates that the skill was mastered 

prior to the implementation of the programme and therefore did not require any further 

targeting. Target behaviours, then, were selected in a hierarchical manner starting from Level 

1 up to Level 5 based on which skills were outstanding.  

FIGURE 18: BASELINE ASSESSMENT OF SKILLS FOR ROSIE (STUDY 1). 

 
*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 

the skill is not within the learner’s repertoire at the point of baseline assessment.  
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Rosie’s baseline assessment indicated three pre-existing skills within response class ‘Enter 

and Exit Pool Safely’; three existing skills within response class ‘Safe Submersion and 

Recovery’; one existing skill within response class ‘Propellant Stroke’; and one existing skill 

within response class ‘Socially Safe Behaviours’.  

 

During baseline, Rosie independently met mastery criteria for seven Level 1 behaviours and 

one Level 2 behaviour from the following response classes:  

 

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

B.1 Stay with adult whilst in pool area 

C.1 Wait until called before approaching pool 

D.1b Exit pool safely with assistance 

 

 

2. Safe Submersion and Recovery 

E.1 Enter pool up to shoulder area 

G.1a Float on front with aid and assistance 

G.2 Regain feet from float 

H.1 ‘Give me’ item outside of pool 

 

3. Propellant Stroke 

M.1 Wear/use swim aid 
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4. Socially Safe Behaviours 

Q.1 Wear swimming costume 

 

TARGET BEHAVIOURS  

During the intervention, a total of nine behaviours were targeted over the course of seven 

sessions. The initial target behaviours were:  

D.1a Enter pool with assistance  

E.2 Get face or hair wet 

F.1 Blow bubbles 

G.1b Float on back with assistance  

M.2a Kick on front (1 cycle) 

N.1a Single front crawl arm 

 

As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once Level 1 target 

behaviours reached mastery criteria:  

D.2a Enter pool without assistance 

G.3b Float on back without assistance  

M.3a Kick on front (10 cycles) 
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RESPONSE CLASS EXIT AND ENTER POOL AND POOL AREA SAFELY 

The blue section of Figure 30 shows the behaviours targeted within response class ‘Enter 

and Exit Pool Safely’.  

 

Mastery criteria was reached for D.1 Enter pool with assistance in three trials across Sessions 

2-3, resulting in progression to target behaviour D.2 Enter Pool without Assistance. D.2 was 

targeted for a total of 13 trials across four sessions (Sessions 4-7). Following the start of the 

intervention (in Session 4) there was a decline in level of responding before an improvement 

was observed in Session 7. Although an increased level of independent responding was 

achieved, mastery criteria was not reached. 

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 30 shows the behaviours that were targeted within response 

class ‘Safe Submersion and Recovery’. 

 

The first behaviour targeted in this response class was E.2 Get face or hair wet. Mastery 

criteria was reached after 9 trials across Session 2 and 3. The baseline did not fully stabilise 

prior to the implementation of the intervention demonstrating an upward trend from Level 0 

(incorrect response) to Level 2 over three baseline trials. Levels of responding then remained 

stable for a total of six intervention trials before independent responding emerged and mastery 

criteria was reached during Session 3.  
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Intervention did not target other behaviours in the chain E Submerge and Recover, due to the 

participant’s high levels of anxiety about her head being under the water. Instead, the focus 

for the remaining interventions sessions was directed towards pairing with the instructor and 

working on alternative targets to avoid conditioning the swimming sessions as aversive 

stimuli.  

 

A stable baseline for F.1 Blow bubbles was achieved within the first session over ten trials. 

Independent responding was observed after 9 trials, but this did not become stable. Numerous 

instances of non-responding occurred during Session 5 and Session 7, and five independent 

responses across Session 4, 5 and 7. Mastery criteria were not achieved.  

 

During the baseline session for G.1b Float on back with assistance, Rosie did not respond to 

instructions. Following the implementation of the intervention independent responding was 

achieved within six intervention trials across two sessions. Intervention began on G.3 Float 

without assistance during Session 3 and was targeted 13 times across four sessions but did 

not demonstrate improvement or reach mastery criteria.  

 

RESPONSE CLASS PROPELLANT STROKE 

The purple section of Figure 30 shows the results for response class ‘Propellant Stroke’.  

 

A stable baseline was demonstrated for M.2 Kick on front (1 cycle) after four trials. There 

was a slight upward trend from trial 1 – 2, but three consecutive Level 2 responses were 

emitted in the first session. Mastery criterion was reached following an additional six trials in 
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Session 2 and consequently, Rosie progressed to working on target M.3a Kick on front (10 

cycles). Responding improved steadily and mastery criterion was reached with three 

successive independent responses after a total of 58 trials over four sessions.  

 

The final target in response class ‘Propellant Stroke’ was N.1a Single front crawl arm. A 

stable baseline was not established prior to intervention as levels of responding improved 

with each successive trial for the first three trials. Three further baseline trials were conducted 

in Session 3 all resulting in incorrect responses. Levels of prompting necessary during this 

intervention remained high for two sessions (25 trials). Despite some improvement during 

Sessions 6, independent responding was never demonstrated. 

 



 

 

 POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 29 shows Rosie’s updated BCM following six intervention sessions. Rosie graduated from Level 

1 of the programme due to independently demonstrating 91% of the critical target behaviours of Level 1 

(F.1 Blow bubbles is deemed optimal).  

 

FIGURE 29: BEHAVIOUR COMPETENCY MATRIX FOR ROSIE FOLLOWING INTERVENTION 

 

A total of five (of 9) target behaviours reached mastery criteria across the seven sessions:  

D.1a Enter safely with assistance, 

E.2 Get face or hair wet, 

G.1b Float on back with aid and assistance,  

M.2a Kick on front (1 cycle), and 

M.3a Kick on front with aid (20 cycles). 

 

 

 

 

FIGURE 30: RESULTS FOR ROSIE (STUDY 1)  

 

*Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of interventions 
targeting the behaviour under observation. The solid orange line indicates a change in swim instructor. The Y axis represents the level of prompting required 

to achieve the behaviour: 0 = non-response or incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent 

response. 

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the two behaviours. Given that the 
number of trials that occurred in each swim session were flexible to accommodate progress and response from the child, the alternating white and grey shaded 

areas indicate which trials occurred within which sessions, i.e., for D.2 (Enter pool without assistance) four trial occurred in Session 3, three trials in Session 

4 and only one trial in Session 5, while Session 6 included five trails. This flexibility allowed the swim teacher to adapt the trials to the child’s response



 

 

8.8 ROSIE – STUDY 2 

Please see the p.245 for the results for Rosie (Study 2).  

 

Rosie participated in four swim sessions out of a potential eight sessions. The first of these 

sessions was used to re-determine baselines and to implement the intervention on the chosen 

target behaviours assuming a baseline had been determined. The remaining three sessions 

were used to implement the intervention. Sessions 5 and 6, 7 and 8 had to be cancelled due 

to closure of the pool for health and safety reasons.  

 

 

BASELINE  

Figure 31 shows the Behaviour Competency Matrix assessment from the end of Study 2. It 

illustrates which of the targeted skills within the programme were pre-existing or mastered 

during Study 2. A coloured-in box indicates that the skill was mastered prior to the 

implementation of the programme and therefore did not require any further targeting. Target 

behaviours, then, were selected in a hierarchical manner starting from Level 1 up to Level 5 

based on which skills were outstanding.  

  



 

 240 

FIGURE 19: BASELINE ASSESSMENT OF SKILLS FOR ROSIE (STUDY 2). 

 
*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 
the skill is not within the learner’s repertoire at the point of baseline assessment. 

 

 

Rosie’s baseline assessment indicated five pre-existing skills within response class ‘Enter and 

Exit Pool Safely’; six existing skills within response class ‘Safe Submersion and Recovery’; 

three existing skills within response class ‘Propellant Stroke’; and one existing skill within 

response class ‘Socially Safe Behaviours’.  

 

During baseline, Rosie independently met mastery criteria for twelve Level 1 behaviours, and 

three Level 2 behaviours:  

 

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  
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2. Safe Submersion and Recovery 

E.1 Enter water up to shoulder level 

E.2 Get face or hair wet 

G.1a Float on front with assistance from instructor 

G.1b Float on back with assistance from instructor 

G.2 Regain feet from float 

H.1 ‘Give me’ item outside of pool 

 

3. Propellant Stroke 

M.1 Wear/use swim aid 

M.2a Kick on front (1 Cycle)  

M.3a Kick on front (10 Cycles) 

 

4. Socially Safe Behaviours 

Q.1 Wear swimming costume 

 

 

TARGET BEHAVIOURS  

During the intervention, a total of five behaviours were targeted over the course of four 

sessions. The initial target behaviours were:  

 

F.1 Blow bubbles 

G.3b Float on back with aid (no assistance)  

M.4a Kick on front with aid (no assistance) 

N.1a Single front crawl arm  
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As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once the preceding target 

behaviours reached mastery criteria:  

N.2a Front crawl (1 cycle)  

 

 

RESPONSE CLASS SAFE SUBMERSION AND RECOVERY  

The yellow section of Figure 33 shows the behaviours that were targeted within response 

class ‘Safe Submersion and Recovery’. 

 

F.1 Blow bubbles was targeted nine times over two sessions. The baseline shows a steady 

responding over three trials at Level 1. Responding remained at Level 1 for a further three 

trials before independent responding emerged. Towards the end of Session 2 mastery criteria 

was achieved with three consecutive Level 3 independent responses.  

 

G.3b Float on back with aid (no assistance), 3 times over two sessions. The baseline was 

stable at a Level 1 response for six trials across Session 1 and Session 2. Responding remained 

at Level 1 for a further six trials before independent responding was achieved. Responding 

fluctuated between Level 1 (physical prompt required) and independent responding before 

meeting mastery criteria with three successive independent responses. 

 

 

RESPONSE CLASS PROPELLANT STROKE 

 



 

 243 

The purpose the purple section of Figure 33 shows the behaviours that were targeted within 

response class ‘Propellant Stroke’. 

 

M.4a Kick on front (20 cycles) was targeted 41 times over four sessions. The baseline 

fluctuated between a Level 3 (independent responding) and Level 2 responding. There was a 

gradual improvement across Sessions 2, 3 and 4 with several instances of independent 

responding (often two in a row) however three successive Level 3 responses were not 

achieved and therefore Rosie did not reach mastery criteria for this target behaviour. 

 

N.1a Single front crawl arm was targeted a total of five times in Session 2. A baseline was 

established in Session 1 with four consecutive Level 1 responses. Responding improved 

following the implementation of the intervention, Independent responding was demonstrated 

after five trials and mastery criteria was achieved with three consecutive Level 3 responses.  

 

The second behaviour in the chain was N.2a Front crawl (1 cycle) was targeted ten times 

across Session 3. Following the implementation of the intervention behavioural responding 

fluctuated between Level 0 and Level 3. Mastery criteria was achieved after 10 trials with 

three consecutive independent responses. 

 



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 32 shows Rosie’s updated BCM following four sessions. Rosie graduated from Level 1 of the 

programme during the Study 1. An additional one target behaviour was mastered from Level 1, one from 

Level 2 and two behaviours from Level 3.  

 
FIGURE 32: BEHAVIOUR COMPETENCY MATRIX FOR ROSIE FOLLOWING INTERVENTION 

 
 

A total of four (of five) target behaviours reached mastery criteria across the four intervention sessions:  

F.1 Blow bubbles,  

G.3b Float on back with aid (no assistance),  

N.1a Single front crawl arm, and  

N.2a Front crawl (1 cycle). 

 

 

 

 

 

 

 

 

 

FIGURE 20: RESULTS FOR ROSIE (STUDY 2) 

 

*Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of interventions 

targeting the behaviour under observation. The solid orange line indicates a change in swim instructor. The Y axis represents the level of prompting required 

to achieve the behaviour: 0 = non-response or incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent 
response.  

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 

trials that occurred in each swim session varied to accommodate progress and the individuality of the child. The alternating white and grey shaded areas 
indicate which trials occurred within which sessions, i.e., for F.1 Blow Bubbles three trials occurred in Session 1 and nine trials occurred in Session 2. This 

flexibility allowed the swim teacher to adapt the trials to the child’s responses, and to accommodate for varying durations of responses for different tasks.  

 

 

 

 

 

 



 

 

8.9 MELANIE – STUDY 1 

Please see p.252 for the results for Melanie (Study 1).  

 

Melanie participated in seven swim sessions out of a potential eight sessions. The first of 

these sessions was used to take the baseline and the remaining four sessions were used to 

implement the intervention. Sessions 4 had to be cancelled due to sickness on the part of the 

learner.  

 

BASELINE  

Figure 34 shows the Behaviour Competency Matrix assessment for Melanie. It illustrates 

which of the targeted skills within the programme were pre-existing or mastered during the 

pilot program. A coloured-in box indicates that the skill was mastered prior to the 

implementation of the programme and therefore did not require any further targeting. Target 

behaviours, then, were selected in a hierarchical manner starting from Level 1 up to Level 5 

based on which skills were outstanding.  

FIGURE 21: BASLINE ASSESSMENT OF SKILLS FOR MELANIE (STUDY 1). 

 

*A shaded box indicates that the skill is within the learner’s repertoire at the point of baseline assessment. A non-shaded box indicates that 

the skill is not within the learner’s repertoire at the point of baseline assessment.  
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Melanie’s baseline assessment indicated six pre-existing skills within response class ‘Enter 

and Exit Pool Safely’; fifteen existing skills within response class ‘Safe Submersion and 

Recovery’; seven existing skills within response class ‘Propellant Stroke’; and one existing 

skill within response class ‘Socially Safe Behaviours’.  

 

During baseline, Melanie independently met mastery criteria for all Level 1 behaviours, ten 

Level 2 behaviours, three Level 3 behaviours and one Level 4 behaviour from the following 

response classes:  

1. Enter and Exit Pool Safely 

A.1 Enter pool area 

B.1 Stay with adult  

C.1 Wait until called before entering pool 

D.1a Enter pool safely with assistance 

D.1b Exit pool safely with assistance  

D.2b Exit pool safely without assistance 

 

2. Safe Submersion and Recovery  

E.1 Enter water up to shoulder level 

E.2 Get face of hair wet 

E.3 Bob up and down partially submerging face 

E.4 Get face wet without flinching 

E.5a Submerge at standing level 

E.5b Recover at standing level 

F.1 Blow bubbles 

G.1a Float on front with assistance from instructor 
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G.1b Float on back with assistance from instructor 

G.2 Regain feet from a floating position with assistance from instructor 

G.3a Float on front with aid (no assistance)  

G.3b Float on back with aid (no assistance) 

G.4 Regain feet from a floating position with aid (no assistance)  

H.1 ‘Give me’ item outside of pool 

H.2 Pick up toy (standing level)  

 

3. Propellant Stroke 

K.1b Push and glide on back (2 metres) 

M.1 Wear/use swim aid 

M.2a Flutter kick using an aid on front (1 cycle)  

M.2b Flutter kick using an aid on back (1 cycle) 

N.1a Single front crawl with aid 

N.1b Single backstroke arm with aid 

N.2b Backstroke (1 Cycle)  

 

4. Socially Safe Behaviours 

Q.1 Wear swimming costume 

 

TARGET BEHAVIOURS  

During the intervention, a total of nine behaviours were targeted over the course of six 

intervention sessions. Target behaviours for intervention were chosen hierarchically 

according to which of the target behaviours were outstanding at Level 2 first, followed by 

Level 3 etc. The initial target behaviours were: 
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D.2a Enter safely without assistance 

M.3a Kick on front (10 Cycles) 

M.3b Kick on back (10 Cycles) 

N.2a Single front crawl arm 

 

As these skills reached mastery criteria, the next behaviour up in each behaviour chain was 

targeted for acquisition. The following behaviours were targeted once the preceding target 

behaviours reached mastery criteria:  

M.4a Kick on front (1 length) 

M.5a Kick on back (1 length) 

M.4b Backstroke (20 cycles) 

M.5b Kick on back (1 length) 

N.3a Front crawl (1 cycle)  

 

RESPONSE CLASS ENTER & EXIT POOL SAFELY 

The blue section of Figure 36 shows the results for target behaviours within response class 

‘Enter Pool Safely’.  

 

One baseline trial was conducted for D.2a Enter pool safely (see methods section regarding 

‘Enter and Exit Pool Safely’). Following the implementation of the intervention all 

subsequent responses emitted were Level 3 (independent responses).  

 

 

RESPONSE CLASS PROPELLANT STROKE 
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The purple section of Figure 36 displays the results for target behaviours within response 

class ‘Propellant Stroke’.  

 

M.3a Kick on front (10 cycles) was initially targeted during Session 1. Four baseline trials 

were conducted, each producing a Level 1 response. Following the implementation of the 

intervention responding immediately improved with mastery criteria being achieved within 

six trials.  

 

The next behaviour in the chain was M.4a Kick on front (20 cycles). 15 intervention trials 

were conducted across Sessions 2 – 4 with responding fluctuating between Level 1 and Level 

3 responses. Three consecutive responses were emitted in across Session 3 and 4 resulting in 

mastery criteria being achieved.  

 

The final targeted behaviour in this chain was M.5a Kick on front (1 length). Nine trials were 

conducted across three sessions (Sessions 5 – 7) and independent responding occurred on one 

occasion, however mastery criteria were not achieved.  

 

A baseline was taken for M.3b Kick on back (10 cycles) during Session 1. Three out of four 

baseline trials produced Level 2 responses with one Level 1 response being emitted. The 

intervention was applied during Session 2 and mastery criteria was achieved within six 

sessions.  
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The next behaviour in the chain was M.4b Kick on back (20 cycles). Mastery criteria was 

achieved within six trials (over six sessions) , however due to instructor error another four 

trials were conducted, of which 3 produced independent responses.  

 

The final behaviour to be targeted in this chain was M.5b Kick on back (1 length). Five trials 

were conducted in Session 7, three of which produced independent responses however these 

were not consecutive and therefore mastery criteria was not achieved.  

 

Behaviour Chain N (Front Crawl) was the final behaviour chain targeted with Melanie. Target 

behaviour N.2a Single front crawl arm was introduced during Session 2. Three baseline trials 

were conducted, all of which produced Level 2 responses. The intervention was applied in 

Session 3 for eight trials. After some initial variability three independent responses occurred 

in succession resulting in mastery criteria being achieved.  

 

N.3a Front crawl (1 cycle) was introduced in Session 3 and was targeted 15 times across four 

sessions. Initially there were two independent responses however variability remained until 

Session 7 when three consecutive independent responses resulted in mastery criteria being 

achieved.  

 



 

 

POST INTERVENTION BEHAVIOUR COMPETENCIES MATRIX: 

Figure 35 shows Melanie’s updated BCM following seven sessions. Melanie graduated from Level 2 of 

the programme due to independently demonstrating 93% of the target behaviours . 

FIGURE 35: BEHAVIOUR COMPETENCY MATRIX FOR MELANIE FOLLOWING INTERVENTION 

 

A total of seven (of 9) target behaviours reached mastery criteria across the seven intervention sessions:  

D.2a Enter safely without assistance, 

M.3a Kick on front with aid (10 cycles), 

M.4a Kick on front with aid (20 cycles),  

M.3b Kick on back (10 cycles), 

M.4b Kick on back (20 cycles), 

N.2a Front crawl (1 cycle), and 

N.3a Front Crawl (10 stroke cycles). 

 

Melanie mastered an additional three Level 2 behaviours, three Level 3 behaviours, and 1 Level 4 

behaviour.  

 

 

FIGURE 36: RESULTS FOR MELANIE (STUDY 1)  

 

* Alternate grey and white shaded sessions indicate sessions within which the trials occur. The vertical dashed line indicated the implementation of 

interventions targeting the behaviour under observation. The Y axis represents the level of prompting required to achieve the behaviour: 0 = non-response or 
incorrect response; 1 = physical or model prompt; 2 = verbal prompt or gestural prompt; 3 = independent response.  

**The X axis represents the total number of trials, first to take the baseline and then delivering the intervention across the three behaviours. The number of 

trials that occurred in each swim session varied to accommodate progress and the individuality of the child. The alternating white and grey shaded areas 

indicate which trials occurred within which sessions, i.e., for G.3a Float on Front with Aid (No Assistance) three trials occurred in the Baseline Session, two 
trials in Intervention 1, and three trials in Intervention 3. This flexibility allowed the swim teacher to adapt the trials to the child’s responses, and to 

accommodate for varying durations of responses for different tasks. 



 

 

8.10 SESSIONS ATTENDED AND RATE OF ACQUISITION FOR ALL 

PARTICIPANTS 

Although eight sessions were offered for each stage, actual attendance varied (see Figure 37) 

due to a number of factors including sickness, and pool closure.  

 

Calculations were also made to determine the rate of behaviour acquisition. This refers to the 

number of behaviours mastered divided by the total number of sessions completed. 

 

FIGURE 22: SESSIONS COMPLETED AND RATE OF ACQUISITION FOR RESEARCH 

PARTICIPANTS. 

Individual  Pilot Study 1 Study 2 

Jack Session Completion 75% 63% 88% 

Rate 1.8 per session 1.0 per session 0.4 per session 

Nick Session Completion  88%  

Rate  0.71 per session  

Colin Session Completion  100% 63% 

Rate  0.88 per session 0.6 per session 

Rosie Session Completion  88% 50% 

Rate  0.71 per session 1.0 per session 

Melanie Session Completion  88%  

Rate  1.0 per session  

 

 

Session completion varied from 50 – 100% of all sessions offered. There did not appear to be 

a significant pattern to individuals more or less likely to attend.  
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The rate of behavioural acquisition ranged from 0.4 target behaviours per session to 1.8 target 

behaviours per session, with an average rate of acquisition of 0.9 target behaviours per 

session.  

 

The rate of acquisition also appeared to vary across response classes (see Table 8):  

 

TABLE 8: RATE OF ACQUISITION ACCORDING TO RESPONSE CLASS 

 RESPONSE 

CLASS: ENTER 

AND EXIT POOL 

SAFELY 

RESPONSE 

CLASS: SAFE 

SUBMERSION 

AND RECOVERY 

RESPONSE 

CLASS: 

PROPELLANT 

STROKE 

RESPONSE CLASS: 

SOCIALLY 

APPROPRIATE 

BEHAVIOURS 

PERCENTAGE 

TOTAL 

BEHAVIOURS 

JACK (PILOT)  1/1 = 100% 3/4 = 75% 7/8 = 88% N/A 84% 

JACK (STUDY 

1) 
N/A 2/4 = 50% 3/6 = 50% N/A 50% 

JACK (STUDY 

2) 
N/A 0/4 = 0% 3/4 = 75%  N/A 37.5% 

NICK (STUDY 

1)  
N/A 0/1 = 0% 5/6 = 83% N/A 71.4% 

COLIN 

(STUDY 1) 
0/1 = 0% 1/3 = 33% 6/7 = 86% N/A 82% 

COLIN 

(STUDY 2)  
N/A 2/2 = 100% 2/3 = 66%  N/A 80% 

ROSIE (STUDY 

1)  
1/2 = 50% 2/5 = 40% 2/3 = 66% N/A 50% 

ROSIE (STUDY 

2) 
N/A 2/2 = 100% 2/3 = 66% N/A 80% 

MELANIE 

(STUDY 1) 
1/1 = 100% N/A 6/8 = 75% N/A 78% 

AVERAGES: 66% 48% 75%  N/A N/A 

 

 

When subdivided by response class, rate of acquisition varied from 0% (Nick, ‘Safe 

Submersion and Recovery’) to 100% (Jack, ‘Enter and Exit Pool Safely’; Rosie, ‘Safe 
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Submersion and Recovery) of targeted behaviours. Percentage of total mastered behaviours 

ranged between 50% (Rosie, Study 1) and 84% (Jack, Pilot).  

 

The response class with the highest rate of acquisition was ‘Propellant stroke’ with 75% of 

all targeted behaviours being mastered over the course of the nine programmes. Response 

class ‘Enter and Exit Pool Safely’ had a 66% rate of acquisition for all targeted behaviours. 

Response class ‘Safe Submersion and Recovery’ had the lowest rate of acquisition with only 

48% of all targeted behaviours being mastered across all nine programmes.  

 

8.11 INTER-OBSERVER AGREEMENT (IOA)  

IOA scores were calculated for 21% of all sessions (equating to 12 sessions of a potential 56). 

IOA ranged from 59% to 100% with an average score of 73.2%. Reasons for lower levels of 

agreement are discussed in Chapter 10.3. 

 

8.12 SWAM - AN APPLIED BEHAVIOUR ANALYTIC CURRICULUM TO 

PROMOTE SWIM SAFETY IN CHILDREN WITH AUTISM: 

Please see Appendix 9.  

 

As a result of the three studies, the Swim-teaching and Water-safety for Autism Manual 

(SWAM) curriculum was developed. The SWAM curriculum is designed to be used as a tool 
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by swim instructors and behaviour analysts when working with individuals with autism, 

learning disability or other form of additional support requirement.  

 

The SWAM curriculum includes the BCM, guidance on conducting initial assessments, 

determining appropriate target behaviours and taking baselines. It also provides information 

about appropriate behavioural technologies, data collection systems and includes a task 

analysis (as well as coding and mastery criterion) for all 70 target behaviours included within 

the BCM.  

 

8.13 SOCIAL VALIDITY 

One of the five social validity questionnaires was not returned. One parent indicated they did 

not have access to the internet to complete the survey. A hard copy was sent via surface mail 

however this was not returned.  

 

8.13.1 RESPONSES TO LIKERT SCALE 

The eight statements contained within the survey were as follows:  

 

1. The intervention focused on an important behavioural skill set; 

2. The target behaviour was of sufficient concern to warrant the use of the intervention;  

3. I believe that the intervention produced effective results;  

4. I believe my child enjoyed being part of the programme;  

5. The intervention was easily incorporated into my child’s routine;  
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6. The time requirements of the programme were reasonable;  

7. I believe the intervention was tailored to my child’s needs; and  

8. I would now be more comfortable with my child engaging in water-based activities.  

 

Each of the eight statements was rated out of a possible five marks: 1 = strongly disagree; 2 

= disagree; 3 = neither agree nor disagree; 4 = agree; and 5 = strongly agree.  

 

Four parents returned the social validity questionnaires resulting in a potential 20 marks for 

each statement.  
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TABLE 9: RESULTS OF SOCIAL VALIDITY MEASURE 

 Respondent 

1 

Respondent 

2 

Respondent 

3 

Respondent 

4 

Statement 1:  

The intervention focused on an important 

behavioural skill set 

4 5 5 4 

Statement 2:  

The target behaviour was of sufficient 

concern to warrant the use of the 

intervention 

4 5 5 4 

Statement 3:  

I believe that the intervention produced 

effective results 

4 5 5 5 

Statement 4:  

I believe my child enjoyed being part of 

the programme 

5 5 5 5 

Statement 5:  

The intervention was easily incorporated 

into my child’s routine 

5 5 5 5 

Statement 6:  

The time requirements of the programme 

were reasonable 

5 5 5 5 

Statement 7:  

I believe the intervention was tailored to 

my child’s needs 

5 5 5 5 

Statement 8:  

I would now be more comfortable with 

my child engaging in water-based 

activities 

5 3 5 5 

*All scores were rated out of a possible 5 marks: 1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; and 5 = 

strongly agree. 

 

The first statement ‘the intervention focused on an important behaviour skill set’ received a 

total of 18 marks out of a potential 20 indicating that all parents either agreed or strongly 

agreed that the skill set of water safety was an important one.  

 

Statement number two ‘The target behaviour was of sufficient concern to warrant the 

intervention’, also received a total of eighteen indicating that all respondents either agreed, 

or strongly agreed, that the intervention was necessary.  
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Statement number three ‘I believe the intervention produced effective results’ received a total 

of 19 marks with three respondents scoring ‘strongly agree’ and a single respondent scoring 

‘agree’. This would indicate that the parents were of the opinion that their child’s skills had 

improved over the course of the sessions.  

 

Statement number four ‘I believe my child enjoyed being part of the programme’ scored a 

total of 20 out of 20 indicating that all parents strongly believed their child had enjoyed the 

lessons that they received.  

 

Statement number five ‘The intervention was easily incorporated into my child’s routine’ 

scored a total of 20 out of 20 indicating that all parents strongly believed that the lessons had 

been easy to fit into their schedules. 

 

Statement number six ‘The time requirements of this intervention were reasonable’ also 

scored a total of 20 out of 20 indicating that all parents strongly agreed that the amount of 

time they were expected to engage in the programme was appropriate.  

 

Statement number seven ‘I believe the intervention was tailored to my child’s needs’ scored 

a total of 20 out of 20 indicating the respondents were all strongly of the belief that the 

programme had been sufficiently individualised to meet their child’s needs.  
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Finally, statement number eight ‘I would now be more comfortable with my child engaging 

in water-based activities’ scored a total of 18 out of 20’ indicating that three of the respondents 

strongly believed this to be the case and one respondent neither agreed nor disagreed.  

 

It is possible that the respondent who did not complete the social validity questionnaire did 

not do so because they found the programme not to be valuable, however they did not give 

any indication that this was the case. In this circumstance, it could be that the results from the 

existing four questionnaires are over-inflated.  

 

8.13.2 GENERAL COMMENTS 

Space was provided at the bottom of the questionnaire to allow for general comments if 

respondents chose to do so. Comments left were as follows (anonymised where necessary):  

 

Grateful for the opportunity for intensive support by someone who really 

understands autism - very beneficial and thoroughly enjoyed by the 

participant! 

 

Would have benefited from further lessons. Melanie is over confident in the 

water. While it is clear there have been improvements it would have been 

beneficial to continue in order to develop. As with all ASD kids this takes 

extra time and repetitive lessons.  
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Amazing results and the partnership combining autism awareness and 

swimming expertise was essential to my child’s progress, without which he 

would not have progressed.  

 

Rosie has loved her lessons and we are continuing to take her to a local pool 

in order to allow her confidence to grow. Thank you so much for having us.  
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CHAPTER 9: DISCUSSION 

This research investigated the following questions:  

1. What are the specific risks relating to water safety for an individual with ASD?  

2. What skills are required to improve water-based behavioural safety?  

3. What ABA based procedures effectively teach these skills to children with ASD? 

4. Can these procedures be implemented in mainstream or naturalistic settings?  

5. How would the individuals’ families perceive these procedures? 

 

In this section, the answers to these questions will be considered in relation to existing 

research and the results outlined in Chapter 8.  

 

9.1 SUMMARY OF FINDINGS:  

There were five individuals who each received tuition. Between those five individuals, nine 

individual studies were conducted (see Figure 3). All five individuals made behaviour gains 

across the intervention. An initial analysis of progress is outlined below.  

 

9.1.1 INITIAL ASSESSMENT OF SKILLS 

An analysis of the existing swim programme in use at the collaborating swim school showed 

that, following the removal of any skills that focused purely on swimming proficiency, four 

response classes remained: 1) ‘Enter and Exit Pool Safely’, 2) ‘Safe Submersion and 

Recovery’, 3) ‘Propellant Stroke’, and 4) ‘Socially Safe Behaviours’. The initial BCMs for 

all five participants demonstrated skill deficits in all four of these response classes. 
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Data collected during intervention identified a number of important factors. These included:  

 Number of sessions undertaken,  

 Rate of acquisition of target behaviours, 

 Barriers to learning, 

 Areas of fastest and slowest acquisition, and 

 Issues with recording formats. 

Each of these areas will be considered in turn.  

 

9.1.2 NUMBER OF SESSIONS  

Each study was designed to offer eight sessions. All teaching took place in a mainstream 

school swimming environment where changes to the scheduling system were not often 

achievable. In all but one (of nine) studies a session had to be cancelled. Some of the reasons 

for cancellations included learner sickness, instructor bereavement, pool hygiene issues, and 

pool heating issues. This resulted in unavoidable cancellations. Rates of successfully 

conducted sessions varied from 50% - 100% (see Figure 37). Only one study achieved 100%, 

four studies achieved 88%, one study achieved 75% and two studies achieved only 63%. In 

one of the follow up studies, only 50% of the sessions were able to go ahead due to the pool 

being inaccessible according to health and safety regulations.  

 

Despite the difficulties these cancellations create from a clinical research perspective, they 

are very typical of activity in mainstream swim settings. Therefore, from the position of 
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ecological validity, we can have confidence that the results attained in this study would have 

a good chance of generalising to mainstream swim settings.  

 

9.1.3 RATE OF ACQUISITION OF TARGET BEHAVIOURS 

All nine studies showed positive behavioural gains. Rates of behavioural acquisition varied 

from 0.4 target behaviours per session to 1.8 target behaviours per session (see Figure 37) 

and the rate of acquisition did not appear to be consistently associated with the number of 

sessions completed. On the contrary, for both Jack and Colin, rate of acquisition slowed over 

time suggesting that the more complex the behaviours on acquisition, the slower the rate. This 

was not the case for Rosie, whose rate of acquisition increased from 0.71 to 1.0 across 

sessions. 

 

9.1.4 BARRIERS TO LEARNING 

Each of the participants presented with idiosyncratic behaviours or co-occurring conditions 

that may have functioned as barriers to learning. These included:  

 Sensory avoidance behaviours,  

 Issues maintaining attention, and 

 Vocal/verbal communication problems  

 

SENSORY AVOIDANCE BEHAVIOURS:  

Both Rosie and Jack demonstrated escape behaviours triggered by getting their hair wet. This 

was consistent with family reports at the initial assessment stage which suggested that 

resistance to getting their hair wet was a pre-existing behaviour demonstrated in the family 
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home setting. For both individuals, family reporting suggested that the resistance stemmed 

from a sensory processing issue.  

 

Both Rosie and Jack demonstrated difficulties with any target behaviours that required them 

to come into contact with the water from the neck upwards. Behaviours such as H.3 Pick up 

toy (past standing level), E.6 Swim through submerged hoop, and G.3b Float on back with 

aid (no assistance) were often not able to be mastered due to a resistance to submerge any 

part of the head. Progress was often perceived but not to mastery criteria: Jack was able to 

master E.2 Get face or hair wet, E.4 Face wet without flinching, and F.1 Blow bubbles, and 

whilst he was not able to master G.3b Float on back with aid (no assistance), or H.3 Pick up 

toy (beyond standing level) single incidences of independent responding were demonstrated.  

 

Rosie also demonstrated some difficulties with reclining her head into the water but was still 

able to demonstrate the required number of independent responses to reach mastery criteria 

for E.2 Get face or hair wet, F.1 Blow bubbles, G.1b Float on back with assistance, and G.3b 

Float on back without assistance over the course of the two studies. 

 

As the purpose of this study was to promote safety rather than swim skill proficiency, certain 

accommodations were made. For example, behavioural definitions included floating with the 

head elevated slightly out of the water, or to perform a front crawl with a higher head position 

than would be normally acceptable, however avoidance of submersion also prevented rapid 

progress through skills and it was not possible to assess competency on the child’s ability to 

recover to the side of the pool following a submersion. For individuals who demonstrate 
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particularly intense escape behaviours at the prospect of submersion, it may be necessary to 

consider a robust desensitisation procedure to enable teaching in this area.  

 

ISSUES MAINTAINING ATTENTION:  

All five learners demonstrated some degree of off task behaviour during teaching, however 

given the age of the individuals included, and the association between individuals with autism 

and attention issues, this was not unexpected. For all but one individual, reinforcers could be 

delivered that were freely available in the natural environment such as verbal praise, being 

allowed to jump into the pool, or other pool related games. 

 

Jack was the only individual for whom attention was a significant barrier to learning and the 

only individual who required extrinsic reinforcement. Jack would demonstrate scripting 

behaviours and seek attention from individuals other than the instructor. Jack received 

extrinsic reinforcement in the form of a token economy for iPad time. This would be delivered 

in the car on route home from the lesson. The results from the pilot study demonstrate that, 

where required, extrinsic motivators can be successfully incorporated in swim sessions.  

 

To the authors knowledge, this is the first example of including extrinsic reinforcement of 

this kind in ABA-based swim teaching for individual’s with autism, as existing research 

typically focuses on the delivery of naturalistic reinforcers such as splashing or jumping 

(Levy et al., 2017; Rogers et al., 2010; Yilmaz et al., 2010) or verbal praise (Levy et al., 

2017). 
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VOCAL/VERBAL COMMUNICATION:  

Two of the five participants had specific communication difficulties. Nick was non-verbal 

and non-vocal with (at the time of baseline session) no form of functional communication. 

His receptive listening skills were reported to be very low. Rosie was reported to have 

‘selective mutism’ and, despite being known to have verbal-vocal skills, did not demonstrate 

these during lessons. If she was asked a question she would not respond verbal or vocally. 

 

These communication issues posed difficulties for the instructors who were not experienced 

working with individuals with learning disability and/or communication impairment.  

 

Despite the issues with communication, both individuals displayed positive behavioural 

gains. Both Poppy and Nick had rates of acquisition equal to other participants. Nick had 

fewer target behaviours (N = 7) than any other participant in Study 1, but not significantly so. 

Despite his lack of verbal-vocal communication, and his diagnosis of a Global Developmental 

Delay, he still displayed positive gains. Additionally, although this was not part of the 

research, he emitted his first functional sign during a session to request ‘jump’ into the pool. 

Nick’s data could suggest that the SWAM programme can achieve positive outcomes for 

people with learning disabilities who do not have verbal-vocal communication.  

 

9.1.5 AREAS OF FASTEST AND SLOWEST BEHAVIOUR ACQUISITION 

Rates of acquisition according to response class were outlined in Table 7. All learners 

demonstrated positive behavioural gains over the course of the sessions. Rates of acquisition 

varied from 37.5% of the behaviours targeted to 84% of behaviours targeted.  
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Jack’s rate of acquisition decreased during each study that he partook in (as did Colin). It 

could be the case that as lower level behaviours are mastered, and the response effort for 

target behaviours necessarily increases, individual target behaviours require longer periods to 

reach mastery. Although only 37.5% (three of eight) behaviours reached mastery criteria in 

Jack (Study 2), performance improvement was seen in 75% (six of eight) target behaviours, 

representing an additional three behaviours that were improving but did not reach mastery 

criteria. This could suggest that the rate of acquisition has slowed due to the response effort, 

magnitude and/or intensity of the target behaviour having increased, rather than because the 

intervention is no longer as effective. 

 

Response class ‘Safe Submersion and Recovery’ had the lowest rate of acquisition of all of 

the response classes. Only 48% of all targeted behaviours in this response class reached 

mastery criteria. Again, performance improvement was seen across a far higher percentage 

of these behaviours but mastery criteria was not achieved. This might suggest that response 

class ‘Safe Submersion and Recovery’ includes behaviours that need longer periods of time 

to reach mastery criteria and that part of this behavioural intervention, for some individuals, 

might need to include contact or systematic desensitisation. 

 

Response class ‘Propellant stroke’ showed the highest rate of acquisition. It is not clear why 

this might be the case but it may be that the response class received more focus during the 

lessons because it includes the skill of actually ‘swimming’.  

 



 

 268 

9.1.6 MOST EFFECTIVE PROCEDURES 

Due to the volume of target behaviours, and the need to be able to tailor each instructional 

programme to the developmental abilities of the learner in question, there was a flexible 

approach to instructional technologies. From this research it can be concluded that shaping, 

most-to-least prompting procedures, errorless learning, differential reinforcement and 

modelling can all be effective in teaching young children with ASD water safety skills. For 

the majority of the skills in question, shaping and most-to-least prompting procedures were 

sufficient. For those behaviours where physical prompting were not appropriate, the 

prompting hierarchy was simply modified to exclude physical prompts and a heavier 

emphasis was placed on motor imitation or gestural prompts. This could indicate that motor 

imitation is a particularly important prerequisite skill for teaching swim safety, however one 

participant did not have motor imitation skills and progress was still achieved.  

 

9.1.7 ISSUES WITH RECORDING FORMATS 

WSSA-Q 

The initial WSSA-Q (version 1) was deemed not to effectively obtain the required 

information and therefore changes were made to the Version 2.  

 

Some of the questions within WSSA-Q (Version 1) were observed to duplicate one another. 

For example, question 4 ‘what is your child’s preferred method of communication?’, question 

5 ‘how well does your child understand verbal communication’ and question 7 ‘does your 

child communicate spontaneously’ yielded similar results. Additionally, question 21 ‘what 
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are your child’s most preferred activities’ and question 22 ‘what objects or items does your 

child find the most fun’ were very similar.  

 

WSSA-Q (Version 2) was updated with appropriate changes and has been included in the 

SWAM curriculum (Appendix 9).  

 

DATA COLLECTION 

It has been identified that the reporting of the results does not sensitively demonstrate 

improvement across a behaviour that does not reach mastery criteria. In addition to this, the 

method of data collection categorised prompting levels in a combined way: Level 1 prompts 

were defined as ‘physical or model prompts’ and Level 2 prompts were defined as ‘verbal or 

gestural prompts’. This does not allow for differentiation between types of prompt, or 

intensity of prompt (i.e. full physical versus partial physical), which can give the impression 

that behavioural progress has plateaued when this may not be the case.  

 

9.2 RESULTS IN CONTEXT 

9.2.1 IMPROVED WATER SAFETY 

Drowning was one of the highest identified preventable causes of death for people with autism 

(see Chapter 4). Other causes were likely to be biological or medical and unaffected by skills 

teaching. Knowing that, within the autism population, drowning demonstrates a standardised 

mortality ratio of between 5 and 74 (indicating that people with autism are between 5 and 74 

times more likely to die of drowning than a member of the general population), it seems 



 

 270 

critical to address this skills deficit. This study actively sought to identify which skills might 

form a ‘water-safety’ repertoire to address this disproportionate risk of death by drowning.  

 

People with autism have been described as lacking awareness of the risks of danger 

(Mechling, 2008). This statement would be consistent with the anecdotal evidence provided 

by the five families of the participants of this programme. Additionally, the baseline 

Behaviour Competency Matrix showed that for all five of the included participant pivotal 

safety skills were missing even when participants had received previous swim instruction. All 

five participants were missing key skills from all four response classes to varying degrees.  

 

There are a number of possible reasons why people with autism might be less aware of danger 

than a typically developing child: it is possible that they may be less aware of environmental 

‘danger’ cues; difficulties with attention shifting and central coherence may contribute to 

increased focus on stimuli other than those which are indicative of danger; they may 

demonstrate decreased compliance with safety instructions; or difficulties with functional 

communication might limit the young person from seeking help in the expected way. It was 

not possible to actively test the ability of the participant to avoid drowning, however every 

child gained key skills that would support them in this way. The number of skills acquired 

varied for each child but progress was universal. It seems likely that with ongoing tuition 

water safety skills would continue to improve.  
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9.2.2 RELATIONSHIP TO EXISTING RESEARCH 

The BCM developed as part of this research focused on pivotal and observable behaviours 

which would allow the child to either avoid the unsafe situation or equip them with the best 

possible skills to return to safety should they fall into water or become otherwise unsafe in 

water. Many of the behaviours outlined within the BCM are topographically similar to those 

targeted in other swimming interventions however SWAM targets a far greater number of 

skills as part of a comprehensive safety programme, rather than a small number of discrete 

behaviours.  

 

There was not a single study that focused wholly on safety or focused on the teaching of on-

deck behaviours which contributed to a safety repertoire. This research marks the first 

systematic approach to reduce the risk of death by drowning by teaching with an emphasis 

on water safety as opposed to merely swim proficiency including behaviours that took place 

out with the pool itself. 

 

Yilmaz et al (2004) targeted ‘walking toward pool’, ‘water entry’ and ‘sitting or attaining a 

horizontal position in the water’ which might be considered topographically equivalent to 

SWAM targets of A.1 Enter pool area, D.1/2a Enter pool safely, and G.1/3 Float on (a) front 

or (b) back. Yilmaz et al also targeted the behaviour of ‘touch water’ for which there is not a 

direct equivalent in the BCM. 

 

Huettig & Darden-Melton (2004) described targets of ‘water orientation skills’, ‘breathing 

skills’, ‘floating skills’, ‘swimming stroke skills’ and, ‘entry and exit skills’. These 
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descriptions would be consistent with many of the behaviours in the BCM: water orientation 

skills and entry and exit skills are included within response class ‘enter and exit pool safely’; 

breathing skills (specifically rotary breathing) are targeted in F.1 Blow bubbles, and F.3 

Demonstrate bi-lateral breathing; floating skills are included with behaviour chain G; and 

swimming stroke skills are comprehensively targeted in response class ‘propellant stroke’. 

 

Rogers, Hemmeter and Wolery (2010) targeted three behaviours: 1) flutter kick, 2) arm 

strokes, and 3) head turns, all of which had topographically equivalent behaviours within 

SWAM’s BCM. Flutter kicks are taught in behaviour chain M, arm strokes are taught within 

response class ‘propellant stroke’ and head turns are addressed in target behaviour F.3 

Demonstrate bi-lateral breathing.  

 

Finally, Levy (2017) specifically focus on the target behaviour of ‘ability to demonstrate 

underwater submersion’ which is targeted within response class ‘safe submersion and 

recovery’. The target behaviours identified within the SWAM’s BCM did not, however, show 

much similarity to studies which focused either on water play skills or social elements. This 

was to be expected as SWAM specifically excludes any target behaviours that do not have a 

direct focus on water safety. Target behaviours such as ‘kangaroo’, ‘cycling’, or ‘snake’ play 

skills (Yanardag et al., 2013) did not meet that criteria.  

 

SWAM shows significant correlation with safety behaviours being targeted in existing 

research, but none of these studies address water safety as broadly in the form of an aba-based 
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programme resulting in a broad curriculum. Additionally, none of the existing research 

consciously includes individuals with learning disabilities in the programme.  

 

9.2.3 MAINTENANCE OF WATER SAFETY SKILLS 

For the three individuals who received multiple groups of sessions, it appeared any regression 

in skill repertoire was minimal. For example, Rosie was working on M.3a Kick on front (10 

cycles) which reached mastery criteria in the final session of Study 1. When she returned to 

Study 2 after an eight week break the following behaviour in the chain (M.4a Kick on front 

(20 cycles) was probed during baseline. Rosie demonstrated one successful independent 

response followed by three responses that showed more than 50% of the key elements as 

correct. This would indicate that she had not regressed. A further example would be Jack with 

target behaviour H.2 Pick up toy (standing level). In the final session of the pilot study this 

behaviour was targeted six times, producing four Level 2 responses and two independent 

responses. When he returned for Study 1, he continued to produce independent responses. 

Additionally, more complex behaviours could be worked on without returning to the earlier 

behaviour in the chain (for example, N.3a Front crawl (10 cycles) was mastered at the end of 

the pilot and N.4a Front crawl (20 cycles) was added at the beginning of Study 1 with no 

difficulty. This successful maintenance of skills would be consistent with existing research 

using aba-based methods to teach swim skills, (Levy et al., 2017; Yilmaz et al., 2004; Yilmaz 

et al., 2010). 

 

9.2.4 INDIVIDUALS WITH A LEARNING DISABILITY 

All but one of the existing papers (outlined in Chapter 5) exclude individuals with a learning 

disability either explicitly, by focusing on individuals with Asperger’s Syndrome, (Chu & 
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Pan, 2012; Pan, 2010), or implicitly, by inclusion criteria such as verbal-vocal communication 

(Jull, 2012) or 7-10 minute attention spans and motor imitation skills (Yilmaz et al., 2010). 

Huettig & Darden-Melton (2004) did include one non-vocal child who used sign-language to 

communicate but it is not clear from the descriptions if this participant had a learning 

disability. 

 

Individuals with autism and a learning disability have been shown to be the most at risk group 

for drowning, with nearly 90 times the risk of mortality than a member of the general 

population (Shavelle et al., 2001). That being understood, it is critical that research focuses 

on understanding water safety education tools that mediate that risk. The development of 

SWAM represents one step in moving towards that goal. 

 

9.2.5 ECOLOGICAL VALIDITY  

One of the significant limitations of this research was impact of using non-behaviourally 

trained practitioners on procedural fidelity. There were recognised issues with regards to 

conducting the correct number of baseline trials, clearly identifying mastery and progressing 

onto the next target, and delivering only the lowest level of prompting required.  

 

Although this limitation may have impacted the success of the intervention it has also been 

demonstrated that successful teaching can occur in naturalistic settings when conducted by 

mainstream swim instructors. The responsibility for teaching swimming skills clearly lies 

with trained swim instructors, however this research may demonstrate that a collaboration 
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between behaviour analysts and swim instructors can result in positive outcomes for people 

with autism.  

 

This research should give hope to families who are concerned about their child’s water safety 

abilities that these skills can be positively addressed in achievable ways.  

 

9.2.6 SOCIAL VALIDITY  

When Wolf first introduced the term ‘social validity’ into the behaviour analytic (1978) field, 

he was injecting a measure of subjectivity into an inherently objective field. It has since been 

adopted across behaviour research to ensure ethical applications across the field. A crucial 

element of this research project was the perceived importance of the intervention in the eyes 

of the families who were receiving it.  

 

It was clear from the qualitative feedback delivered by the respondents that they felt a solid 

understanding of autism was crucial to the success of the programme. Some families had 

attended mainstream swim programmes prior to participation in SWAM that they considered 

to be unsuccessful for a variety of reasons. These reasons included the group learning 

environment, but also the lack of understanding around communication and sensory issues. 

One mother related her son having joined a group at school but becoming traumatised at the 

use of an air gun within the pool environment.  
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The fact that all respondents either agreed, or strongly agreed that the skill set in question was 

an important one supports the assertion that this program was applied in the technical sense 

of the word and was not an intervention for the sake of demonstrating change, but rather was 

focussed on the overall importance of the skill set for the child. Parents’ anxieties around 

water safety were not alleviated completely. One parent indicated she felt her child had 

learned a significant amount but that she would still be concerned about her abilities with 

water safety. This parent indicated she felt that further training would be required and 

supports the idea that an eight-week programme would be insufficient for most individuals to 

develop the vast number of skills required to be proficient at water safety.  

 

Finally, there is an issue, particularly in Scotland, with the perception of ABA as an inflexible, 

potentially unethical approach, that requires extensive hours of output. Although there is a 

clear category error in these arguments (where ABA is equated simply with intensive 

behavioural therapy programmes) the respondents to this programme unanimously ‘strongly 

agreed’ that the time commitment, and the ease with which they were able to incorporate the 

programme into their family life was appropriate. This supported the assertion that ABA 

based interventions can be successful without being a significant drain on family time and 

resources.  

 

9.3 LIMITATIONS OF MY RESEARCH  

9.3.1 AGING OF PARTICIPANTS  

Due to the longitudinal nature of this project (particularly for Jack who was involved for a 

period of eighteen months in total) it is possible that there are some behaviours which would 
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have improved anyway over time. However, the skills in questions are not clearly linked to 

developmental milestones which would be expected to occur over time. The establishment of 

a baseline prior to the delivery of intervention on each of the target behaviours serves to 

demonstrate a causal relationship between the acquisition of the behaviour and the 

implementation of the swim programme which is significantly more convincing than the 

possibility that the behaviours would have emerged regardless. 

 

9.3.2 PROCEDURAL FIDELITY  

This research project took place out with the protective confines of a clinical environment. 

Because of this it became subject to numerous confounding variables which may have 

influenced the results:  

 

INSTRUCTOR SICKNESS  

During Study 2 one of the instructors (Instructor B) was unable to continue participating in 

the study due to illness. This meant that a decision had to be made as to whether or not the 

instruction should cease, or whether it should continue with a different instructor. For ethical 

reasons (and at the request of the parent) it was decided that the learner should not be denied 

the opportunity to improve his own safety skills for the purposes of maintaining procedural 

fidelity. In the real world sickness occurs and therapists/carers can change frequently. A truly 

pervasive intervention should prove effective despite these confounding variables.  
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INSTRUCTOR DEVIATION FROM CURRICULUM 

This research project focussed on enabling existing swim instructors to conduct an ABA-

based programme, rather than enabling ABA practitioners to develop swim teaching 

programmes. The difficulty with this approach is that the existing swim instructors had a very 

successful learning history with their own teaching methods and found it difficult not to slip 

into established patterns of behaviour. For example, both instructors found it very difficult to 

resist implementing intervention in the initial phases. When they found a behaviour that they 

considered needed addressing, they were tempted to implement intervention regardless of the 

presence of a stable baseline. The concept of withholding intervention at this point was not 

in keeping with their own practices. Equally, typical swim programmes are heavily child-led 

(in an approximation of Natural Environment Teaching, but without the emphasis on verbal 

behaviour) and are not pre-planned or systemised. There was a tendency to work on skills 

sporadically which meant that some behaviours would undergo in excess of 15 trials per 

sessions whilst others would undergo only 1 (or none).  

 

TIMING BETWEEN SESSIONS 

This project was conducted in a swimming pool within a private education setting. Use of the 

pool was donated to the project as part of a Corporate Social Responsibility requirement. The 

reality of this arrangement was that, on occasion, regular access to the pool was not available. 

On one occasion, access to the pool was prevented for several weeks in succession due to 

problems with the heating element (the pool was not heated at all and therefore health and 

safety regulations prevented its use). On another occasion a child had defecated in the pool 

and it had to be shut down for sterilisation. All of these external confounding factors were a 

result of the natural environment within which the research was taking place.  
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DIFFICULTIES CODING  

The internal validity of this project had been planned from the outset: the sessions would be 

videotaped by the researcher (or an associate) and the instructor would complete a session 

sheet during the session. Over the course of the research project it became clear that there 

were problems with this approach. The sessions were of only a short duration (30 minutes) 

and a very high number of response opportunities were included within that session. It quickly 

became impractical for the swim instructors to return to the side of the pool after every SD-

R-SR to code a response, and memory alone could not be relied upon to provide accurate 

data. Two measures were put in place to attempt to alleviate the problem: data session sheets 

were laminated on matt laminating sheets to ensure that the sheets could be taken into the 

swimming pool and written on (by leaning on a float). Secondly, emphasis was placed on the 

first code only, so the swimming instructors were required to remember only the first code 

for each target behaviour within their session. When difficulties were still apparent it became 

necessary to involve external IOA assistants.  

 

ADHERENCE TO REINFORCEMENT SCHEDULES 

Both swimming instructors naturally delivered verbal praise very frequently and were 

inclined to use fixed ratio reinforcement for early learners and move to variable ratio/interval 

reinforcement as the sessions progressed. On occasions reinforcement was delivered non-

contingently or in response to a less exact approximation of behaviour. This may have slowed 

the rate of behaviour acquisition for learners.  
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MULTIPLE TREATMENT INTERFERENCE 

Some learners were taken to local public pools by their families as skills began to progress. 

Although they were not receiving formal teaching it is possible that the additional repetitions 

and opportunity for engaging in the target behaviour (which likely received reinforcement in 

the form of verbal praise from family members) impacted the data being collected from within 

the programme.  

 

9.3.3 INTER-OBSERVER AGREEMENT 

The average IOA score for this study was considered slightly low at 73.2%. The reasons for 

low IOA scores were two-fold: firstly, as previously discussed, the swim instructors had 

difficulties recording responses in real time and there is a possibility that some of these got 

mixed, however the greater difficulty arose from the format of recording. Many of the 

behaviours being measured required clear and accurate observation of the learner’s 

movements whilst they are under water. This proved difficult to assess through video footage. 

For example, target behaviour M.3 Kick on front with aid (10 cycles) required the coder to 

count the number of kick cycles to determine what level of code should be allocated. Between 

the splashing that ensued, and the difficulty of the behaviour occurring under water anyway, 

it was not always 100% clear to see and this resulted in more variability between observers. 

This difficulty could be mediated in the future by coding in real-time (using an assistant to 

whom the instructor could communicate) or by using an underwater camera which offers far 

higher degrees of clarity. 
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9.4 FUTURE RESEARCH  

Given the emerging literature around Behaviour Skills Training (BST) to teach staff members 

to deliver behavioural interventions (Love, Carr, LeBlanc, & Kisamore, 2013), it would be of 

great benefit to develop a BST procedure to teach swim instructors to implement these 

techniques. This could potentially improve the procedural fidelity with which the 

interventions were implemented and provide additional replications in support of ABA based 

procedures to address water based safety. 

 

This study did not examine the effects of physical activity on other areas of life. Studies 

discussed in Chapter 4 demonstrate the potential positive effects of physical activity on self-

stimulatory behaviours, hyper active behaviours and behaviours that challenge. A further area 

of study might be to assess those specific outcomes with regards to this programme. 

 

Other future opportunities for research might include delivering the programme in group 

settings. Although SWAM has demonstrated effectiveness on a 1:1 basis, direct tuition is 

expensive and may still be prohibitive for some families. In order to make SWAM as 

accessible as possible for individuals with autism, group settings might be considered 

advantageous.  

 

Future research may focus on a more longitudinal application of the programme to determine 

if the whole curriculum is effective or if there are specific target behaviours that are 

enduringly resistant to acquisition. Although there appeared to be a slower rate of acquisition 

for response class ‘Safe Submersion and Recovery’ this thesis only included five participants 
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and therefore this may not be the case on a wider scale. Additionally, a longitudinal 

application might provide the opportunity for a component analysis to take place, to determine 

if there are any particular aspects of SWAM which are not required to achieve water-based 

behavioural safety.  

 

Finally, increased mortality and risk of drowning is not limited to individuals with autism. 

SWAM was designed with individuals with ASD in mind but, just as ABA is not an ‘autism 

intervention’ SWAM may prove effective for individuals with other forms of additional 

support requirement.  

 

9.5 CONCLUDING REMARKS 

To the best of our knowledge, this is the first ABA-based water safety curriculum to have 

been developed which is designed to specifically target the population of young people with 

autism spectrum disorder (with or without a learning disability) and to be used in mainstream, 

naturalistic settings, and it has been demonstrated that the SWAM curriculum, and a 

collaboration between swim instructors and behaviour analysts, can result in positive water-

safety behaviour gains.  

 

There are no specific data to help us understand why behavioural safety skills are so often 

overlooked, or why they do not appear to be a core part of educational programmes for people 

with autism. There is a particular dearth around water-based safety. It could be that in the 

day-to-day lives of people living with autism the more immediate concerns are the risks that 

occur frequently and whilst supervised: including self-injury, enuresis, food refusal, or school 
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refusal. Alternatively, perhaps the task seems too great, or there is a previous learning history 

of attending swimming lessons which were not compatible, and this has resulted in families 

and educators not feeling equipped to address the issue of water safety. Hopefully, the present 

study marks the beginning of a concerted focus on successful behavioural safety interventions 

for this population, to ensure that the increased risk of mortality from preventable causes 

becomes an issue of the past.  
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APPENDIX 1: PARTICIPANT INFORMATION SHEET 

Participant Information Sheet  

Name of School: Education 

Title of the study: Applied Behaviour Analysis-Based Interventions to Improve the Behavioural Safety of 

Individuals with Autism Spectrum Disorder (ASD).  

My name is Catriona Martin and I am currently working towards my PhD in Education at Queen’s University 

of Belfast. You are being contacted because you have expressed interest in hearing more about the study I am 

running to show how Applied Behaviour Analysis (ABA) can be drawn upon to teach children with ASD how 

to be safe in water. ABA has been shown to be an effective resource for teaching safety skills to individuals 

with ASD and, with the collaboration of expert swim coaches and life-guards, I am keen to apply this science 

to the topic of water safety. Participation in this study would require you to attend a series of swim lessons which 

would be designed by myself, with input from swimming experts, and would be conducted by qualified 

swimming coaches. A more detailed description of the proposed study is given below.  

Telephone: 07581184638 

Email: cmartin61@qub.ac.uk 

Web Address: 

http://www.qub.ac.uk/schools/SchoolofEducation/Research/DoctoralResearchCentre/CurrentResearchStudents

/MartinCatriona/ 

 

What is the purpose of this investigation? 

The aims of the study are as follows: To identify specific risks relating to water safety and identify the extent to 

which these risks are amplified for an individual with ASD; and to develop a syllabus based on the principles 

of ABA that are effective in teaching water safety and swimming to individuals with ASD. 

More specifically, this study, will address the following questions:  

1. What are the specific categories of risks for individuals with ASD around bodies of water; 

2. How can a behavioural safety strategy be devised to address each of these areas utilising the science 

of Applied Behaviour Analysis?  

3. How does this strategy improve the water safety of individuals with ASD? 

4. What effect does this program have on the individual’s family life?  

By the end of participation in this study, it is hoped that your child will have reached a stage of water competency 

which allows them to bring themselves to safety if they were to fall into a body of water.  

 

Do you have to take part? 

Participant involvement is entirely voluntary and participants retain the right to withdraw from the study at any 

point without any form of repercussion. Withdrawal would have no effect whatsoever on the relationship that 

participants have either with myself, the organisation through whom you came to hear of the study, or with 

Queen’s University of Belfast.  

 

What will you do in the project? 

Participation in this project will require attendance at a series of (8-12) 40-minute swim teaching sessions. Time 

will need to be allowed both before and after the session for changing (facilities which have been deemed to 

mailto:cmartin61@qub.ac.uk
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comply with health and safety regulations will be available) and participants will need to make their own way 

to and from the venue. It is hoped that the programme will run during the summer holidays to allow for 

attendance.  

During the session, both child and carer may need to be willing to enter the pool and, as much as possible, 

receive instruction from the swim coach. Flotation devices and other tools will be provided. Participants may be 

asked to bring a preferred item with them to facilitate transition for the child.  

This study is of a single-subject experimental design, which means that your child’s progress is compared only 

to his or her earlier behaviour and not to other participants. They will progress at their own rate and will not be 

asked to perform tasks which are beyond their current capability. There is an active requirement in this study 

and you and your child will be asked to perform specific instructions as demonstrated by the swim coach 

throughout the swim session. 

There may be a minimal charge for taking part in this study (a matter of £3 or £4 per session) to cover the costs 

of the swimming instructors. The researcher is currently endeavouring to source funding to cover these costs 

and will discuss this with you upon meeting.  

 

Why have you been invited to take part?  

You have been invited to take part because your child is between the ages of four and ten, has a diagnosis of 

Autism Spectrum Disorder and has had no previous formal swim training.  

 

What are the potential risks to you in taking part? 

Sessions will be conducted in a swimming pool. There is always a risk in such environments and every measure 

will be taken to ensure that risk is minimised including the provision of qualified lifeguards, flotation devices, 

and a 1:1 ratio of supervision. 

In any study involving personal information, particularly regarding young people with additional support needs, 

there will be ethical issues. This study has obtained permission from the School of Education’s Ethical 

committee and any details concerning the child remain entirely anonymous. 

 

What happens to the information in the project?  

All personal details which could in any way identify participants will be either removed or replaced with fictional 

information. All personal information will be kept in the strictest confidence. Any data or information 

concerning this project will be kept on a computer which is password protected and any physical data will be 

kept in a secure location when not in use. The results of the analysis will only be kept as long as is necessary.  

This research is being conducted as part of a doctoral research programme and therefore will be published as 

part of a doctoral thesis. Beyond this, it is likely, that the data will be used in articles for academic journals and 

as the subject of presentation at academic conferences. The results of this research will be used to formulate a 

syllabus for teaching individuals with ASD how to be water safe.  

 

Thank you for reading this information – please feel free to ask any questions if you are unsure about what is 

written here. I am more than happy to provide clarification on any point and it will not change your absolute 

right not to participate. 

 

What happens next? 

If you prefer not to take part in this study then I thank you for taking the time to read this participant information 

sheet. If, however, you are happy to take part in the project then you will be asked to sign a consent form in 

order to confirm this.  
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At the end of the study you will receive a written debrief which will explain the outcomes of the study, including 

any analytical findings. It is hoped that this study may produce some interesting results which may go on to be 

used in either presentations or publication. 

 

Researcher Contact Details: 

Miss Catriona Martin, Research Student, Queen’s University of Belfast, Tel: 07581184638, Email: 

cmartin61@qub.ac.uk 

Research Supervisor:  

Professor Karola Dillenburger, School of Education, Queen’s University of Belfast, Email: 

k.dillenburger@qub.ac.uk 
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Consent Form 

I have read the attached information letter which explains the research about using the science of 

Applied Behaviour Analysis to improve water safety for children with Autism Spectrum Disorders.  

 

I understand that the letter is asking my child to participate in a single-subject experimental design 

under the supervision of a qualified swimming coach. 

 

I understand that all the information gathered will be kept strictly confidential and that my name and 

the name of my child will not be included in any reports. 

 

I understand that participation is voluntary and that I am free to withdraw my consent at any time. 

 

I understand that this research will be published in form of a Doctoral Thesis and may subsequently 

be used for publications in academic journals and presentations at academic conferences and/or 

workshops.  

 

☐ I AGREE to taking part in the above research 

☐ I DO NOT AGREE to taking part in the above research 

Please note that if neither box is ticked then it will be assumed that you do not wish to 

participate.  

 

Signature: _______________________  Date:_____________________ 

 (Name) 
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APPENDIX 2: WSSA-Q (VERSION 1) 

WATER SAFETY SKILLS PROGRAMME: 

ASSESSMENT QUESTIONNAIRE (WSSA-Q) 

(VERSION.1). 
 

Name of Learner:  

Age:  

Gender: 

 

1. Does your child have any pre-existing medical conditions?  

 

2. Is your child currently taking any medication that you feel we should know about?  

 

3. Is your child currently undergoing any other interventions at this time? If so, please 

elaborate. 

 

4. What is your child’s preferred method of communication? Are there any 

communication impediments? 

 

5. How well does your child understand verbal communication? 

 

6. How many step instructions can your child follow? 

 

7. Does your child communicate spontaneously? 

 

8. Does your child have any speech impediments? If so, please elaborate. 

 

9. Does your child engage in problem behaviour that is likely to occur during sessions? 

If so, please elaborate.  

 

10. How will we know if your child is uncomfortable or frightened?  

 

11. How will we know if your child feels happy or excited?  

 

12. How would your child indicate that they want something? (For example, an item, or 

to go to the toilet) 

 

13. Describe how your child would communicate the following:  

 

a. To stop some action or activity,  

b. Refusal of an activity  
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c. That they want to take a break 

d. That they want to leave 

e. That they want to be left alone 

 

14. What is the most effective manner of communicating with your child? 

 

15. How does your child indicate that he/she has understood?  

 

16. Describe your child’s general level of activity. 

 

17. Would you describe your child as restless or fidgety? 

 

18. What are the conditions under which your child is most active?  

 

19. What are the conditions under which your child is the least active?  

 

20. Describe your child’s ability to maintain attention.  

 

21. What are your child’s most preferred activities? 

 

22. What objects or items does your child find the most fun?  

 

23. What are your child’s least favourite activities?  

 

24. What objects or items does your child find the least fun?  

 

 

 

  



 

 

APPENDIX 3: BEHAVIOUR COMPETENCIES MATRIX 
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APPENDIX 4: ORIGINAL SHEPPERD SCHOOL SYLLABUS 

 

  

 

NEMO & LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

(NEMO & L1 ARE THE SAME EXCEPT FOR AGE 
OF THE SWIMMER) 

Understanding of basic pool rules. No 
running.  No entering pool alone. 

Further understanding of basic pool rules.  No 
pushing.  No horseplay. 

 

Safe pool entry from a standing and 
sitting position. Understanding of pool 
rules: no diving into shallow water. 

 

Using an aid, tread water using an eggbeater 
action & a breaststroke type leg action for 

20 seconds 

Walking in water with water at shoulder level, 
or on platform. GENERALLY COMFORTABLE IN 
WATER (WILL ENTER ON THEIR OWN). 

Pick up objects from the bottom of the pool in 
shallow water.  
NOTE:  weak pass acceptable:  completely 
submerging head, without assistance, but no 
retrieval to bottom. Normally due to very 
buoyant child.  Teach exhaling to get to bottom 

 

Introduce to breast-like kick  EG: frog 
kick. 
Introduce dolphin action EG: double 
leg kick from hips 
(non-failing criteria) 

From a floating position swim through 
submerged hoop 

Enter and exit pool safely with assistance. 
Enter and exit pool safely without assistance, 
esp. use of ladder. 

 

Demonstrate a floating position on 
front and back then regain feet.  EG: 
stand – float – stand. 

Demonstrate a sitting dive and glide 
 

Float on front and back with an aid and 
assistance OR without aid.  Introduce 
SwimFin & other aids. 

Using an aid or swimfin: 
 float on back unassisted 

Push off wall and glide on front and 
then regain feet.   
EG: push – glide – stand. 

Able to do dolphin action for more than 2m 

Get face wet without submerging. Ie 
facewash 

OPT: Able to get face wet without ‘flinching’.  
Demonstrate rotary breathing – show 
head turning to the side to breathe 

Push and glide on front or back holding glide 
for 2m. Low head pos. 

 
Able to blow bubbles.  OPT: able to blow 
bubbles while kicking with woggle. 

 

Bob up and down repeatedly, submerging 
body and blow bubbles through nose and 
mouth. 

 

Introduce Log – roll.   
EG: kick on front – roll on back – kick 
on front. (not 360 but 180 x 2) 

Swim 5m freestyle breathing to the side.  
Observe very little head lifting forwards 

similar to log roll. 
 

Regain feet from a floating position with an 
aid and assistance (if possible in the pool 
situation.) 

Kick on front with aid unassisted. Observe 
‘floppy feet’ or ‘bicycling’.  Correct to floppy 
feet.  OPT: able to blow bubbles while kicking. 

 

Demonstrate a single freestyle arm 
action with a board for 5m.  EG. Hold 
woggle with one arm and F/C one arm. 

 

Swim 5m backstroke arms rotating in 
opposite timing.  IE ‘Windmill’. Straight arm 

acceptable. 

 
Kick on front and back with aid, or kick 
holding side of pool.  Note ‘floppy feet’ or 
‘bicycling’. 

 

Kick on back with aid unassisted.  Observe feet 
staying under water using ‘floppy feet’ and not 
bicycling out of water.  Correct to Floppy feet. 

 

Demonstrate a single backstroke arm 
action with a board for 5m.  EG: hold 
kickboard with one arm and 
backstroke arm with one arm. 

 

Swim 5m Breast-like arms and legs.  Circular 
pattern only.  No glide or very little glide. 

Surfing dive from platform, with aid and 
assistance.  

Demonstrate a ‘surfing’ dive from platform 
with a board.  
 

Perform a surface dive with low head 
position from platform or poolside. 

Kick on front and back with aid for 10m.  EG: 
holding woggle kick F/C with head down for 

10m. 
 

OPT: Able to hold breath with mouth below 
water level. 

OPT: Attempt to  swim through underwater 
hoop 

OPT: Star Float ► streamline ► kick 
OPT: dolphin action under water through 
hoop 
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LEVEL 5 LEVEL 6 LEVEL 7 LEVEL  8 

Demonstrate a forward somersault 
from a standing  position.  Optional 
to use a woggle 

Tread water for 30 seconds keeping the 
head clear of the water and then swim 
15m.  OPT: eggbeater 

Tread water with eggbeater  
kick for 45 seconds then swim25m any 
stroke. 

Demonstrate a standing dive  
into deep water 

Demonstrate a crouching dive or 
kneeling dive with low head 
position.  No knee first entry (jump) 

Surface dive and glide.  Glide with head 
looking down. 
 

Demonstrate a front  
summersault from floating position.  
Progress to tumble turn on wall. 

Demonstrate a good push, glide  
and streamline on front and back; hold 
and kick under water for 5m 

Demonstrate front and back 
floating positions with balance. 

Demonstrate a crouching dive or 
kneeling dive.  OPT: standing dive.   
OPT: dive + swim out. 

Demonstrate a standing dive with a 
glide  and swim to 10m 

Using a pull buoy scull 15m on front 
and back head first and feet first 

Demonstrate a good push of from 
the wall, under surface, on front 
and kick in a tight streamlined 
position (head between arms) 5m 

Demonstrate a good push off from wall 
underwater with streamlining, on front 
and back from good starting position. 

Scull 15m on front head first or feet 
first.  May use floatation.  

Swim 100m freestyle demonstrating  
good rhythm and breathing with low 
head position. OPT: Include at least 
one head lift for targeting per length. 

Demonstrate  bi-lateral breathing. 
Demonstrate excellent ‘log-roll’ 
kicking drill. 
 

Using a pull buoy or other aid, scull 10m 
on front in a forward direction. EG; 
‘horsey’ drill with woggle.  
 

Swim 50m freestyle with head position 
looking down.  Introduce ‘targeting’ for 
open water and triathlon swimming. 

Swim 100m backstroke demonstrating  
good rhythm, breathing and low head 
position. 

Swim 15m freestyle breathing to 
the side with low head position 
 

Swim 25m freestyle showing good 
technique without stopping.  Low head 
position on breath.  
 

Swim 50m backstroke  
Minimal no head movement 

Swim 100m breaststroke attempting  
Pull-out including dolphin kick. 

Swim 15m backstroke keeping head 
still and low 
 

Kick 25m breaststroke.  OPT: with 
floatation.  
 

Swim 50m breaststroke  
with correct timing (ie. No long glide & 
head looking down on kick phase) 

Swim 10m using a butterfly action, 
above or below water 
 

Swim 10m on front showing 
breaststroke arms and legs.  
Observe if kick is a ‘whip kick’(Non-
failing). 
 

Swim 25m backstroke showing very 
little head movement. 

Attempt butterfly arms  
and legs together for 5m. Observe 
dolphin action originating from ‘T’. 

Using a kickboard kick 100m  
freestyle and/or backstroke (without 
board). 

Kick on front and back for 15m with 
no support in balanced position ie. 
horizontal 

Kick 10m arms by side using a butterfly 
style undulating action from core, on 
surface or below  surface. 

Swim 25m with water polo ball. Swim 50m with water polo ball 
OR 
Swim 25m + tow 25m (intro to Jr L) 

Demonstrate treading water for 
30seconds.  Eggbeater kick + arms. 

Introduce tumble turns.  EG: frontcrawl 
into wall and backstroke out. 

Demonstrate tumble turn. Swim 100m using 2 different strokes 
holding a good technique and turns 
without stopping 



 

 

APPENDIX 5: SESSION SHEET 

Name:  Date of session:  

Target 

Behaviour 
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 

         

         

         

         

         

         

         

         

         

 

Maintenance Skills 

Target Behaviour Maintained (Y/N) 

  

  

  

  

  

 

Coding Criterion:  
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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APPENDIX 6: NON-DISCLOSURE AGREEMENT 

Confidentiality Agreement 
 

This document forms an Agreement dated [insert date] between: 

  

1. PBSUK Limited, a company incorporated of Scotland, having its 

registered office at 24 Lauder Crescent, Perth, Scotland, PH1 

1SU(Company Registration Number SC540834); and 

 

2. [Insert Name] residing at [Insert Address] 

 

Whereby 

 

1. The parties wish to discuss certain areas of mutual business interest 

which may or may not progress to work being undertaken by one party 

on behalf of the other.  

 

 

2. Such discussions will necessitate the parties disclosing information 

concerning their business and affairs and the business and affairs of their 

associated companies. 

 

 

3. The parties wish such disclosure to be treated in confidence and to be 

protected in accordance with the terms of this Agreement. 

 

 

It is Hereby Agreed as Follows 

 

1. The receiving party, its employees and agents will treat as confidential 

information disclosed to it or of which it becomes aware, which shall 

include but not be limited to commercial, financial, technical, operational 

or other information concerning the business or affairs of the parties or 

their associated companies (“the Confidential Information”) 

 

 

2. The receiving party, its employees or agents will not disclose to any third 

party (including the employees of that third party) or part with or disclose 

the source of any part of the Confidential Information. 

 

 

3. The receiving party shall restrict access to the Confidential Information 

to those of its directors, employees and consultants who need to know it 

for the performance of their duties and shall take reasonable measures to 
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ensure that such directors, employees and consultants respect the 

confidential nature of the Confidential Information. 

 

 

4. The restrictions in paragraph 2 and 3 shall not apply to 

 

4.1 any information in the public domain other than through a breach 

of this agreement: or 

 

4.2 information already known to the receiving party prior to this 

agreement; or 

 

4.3 information obtained from a third party entitled to disclose it. 

 

 

 

5. The Confidential Information shall remain the sole property of the 

disclosing party and the receiving party shall obtain no right to it of any 

kind by reason of this agreement. 

 

 

6. At the request of the disclosing party, all copies of the Confidential 

Information held by the receiving party in whatever form, shall be either 

surrendered up to the disclosing party or destroyed by the receiving party, 

in which case written confirmation of the destruction shall be given by 

the receiving party to the disclosing party. 

 

 

7. The obligations and restrictions in this Agreement shall continue in effect 

for a period of three years from the date of this Agreement and whether 

or not the parties enter into any form of business arrangement as a result 

of their discussions, save as is provided for in any future contractual 

arrangement. 

 

 

8. This Agreement shall be construed and the rights and obligations herein 

shall be determined in all respects by Scottish law. 

 

 

 

Signed for and on behalf of [Insert Name] 

 

 

Signature ……………………….   Date …………………. 
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Name …………………………….   Position 

…………………………………………. 

 

 

 

Signed for and on behalf of PBSUK Limited 

 

 

Signature ………………………   Date …………………. 

 

 

Name ………………………….   Position 

………………………………………… 

 

 

 



 

 

APPENDIX 7: CODING WORKSHEET (EXCEL FORMAT) 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 44 45 46 47 48 49 50

A.1 - Enter Pool Area

A.2 - Demonstrate an understanding of no running

B.1 - Stay with Adult

C.1 - Wait until called before entering

D.1a - Enter Safely with Assistance

D.1b - Exit Safely with Assistance

D.2a - Enter Safely without Assistance

D.2b - Exit Safely without assistance

D.3 - Enter Pool Safely from Side

D.4a Differentiate between shallow and deep end

D.4b Demonstrate understanding of jump in only at deep end

E.1 -Enter water up to shoulder level

E.2 - Get face or hair wet

E.3 - Bob up and down/ partial submerge

E.4 - Face wet without flinching

E.5a - Submerge at Standing Level

E.5b - Recover at Standing Level

E.6 - Swim through Submerged Hoop

E.7a - Submerge past standing level

E.7b - Recover past standing level

F.1 - Blow Bubbles

F.2 - Log Roll

F.3 - Rotary Breathing

G.1a - Float with assistance on Front (Ins) 

G.1b - Float with assistance on Back (ins)

G.2 - Regain feet from a float with assistance (ins)

G.3a - Float on front with aid (no assistance) 

G.3b - Float on back with aid (no assistance) 

G.4 - Regain feet from a float with aid (no assistance) 

G.5a - Float on front (no aid/assistance)

G.5b - Float on back (no aid/assistance)

G.6 - Regain feet from float (no aid or assistance) 

H.1 - 'Give me' item from outside of pool

H.2 - Pick up toy (bottom of pool) at standing level

H.3 - Pick up toy from bottom of pool beyond standing level

I.1 Surfing Dive from Platform

I.2 Sitting Dive and Glide

I.3a - Dive in at Deep end

I.3b Recover to side, standing or treading water

J.1 0 Propel from floating position

K.1a - Push and Glide on front (2m) 

K.1b - Push and Glide on back (2m) 

K.2a - Push and Flide on front (5m) 

K.2b - Push and Flide on back (5m) 

L.1 - Tread water (20s) 

L.2 - Tread water (30s) 

M.1 - Wear/Use Swim aid

M.2a - Flutter Kick on front 1 cycle

Response 

Class

Session 5 Session 6 Session 7

A

B

C

Code/Session Number

Baseline Session 1 Session 2 Session 3 Session 4
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The Swim-teaching and Water-safety for Autism Manual (SWAM) 

 

SWAM is a swim curriculum modified to focus on behavioural safety. It uses the principles 

of applied behaviour analysis to support the teaching of water safety skills to individuals who 

struggle to succeed in typical swim teaching sessions. It provides guidance on the types of 

behaviours that should be taught, how they might be taught and provides task analyses for 70 

individual target behaviours.  

 

SWAM focuses on water safety, as opposed to swimming proficiency. All of the skills 

contained in the curriculum have a link to water safety both in pool and on deck. Whilst the 

curriculum is designed to be used by trained instructors, some support or supervision may be 

required from a suitably qualified behaviour analyst.  

 

BEHAVIOUR COMPETENCIES MATRIX: 

The Behaviour Competencies Matrix (see Figure 1 - BCM) is a visual representation of all 

70 behaviours included in the SWAM curriculum. It can be filled in to offer visual 

representation of each individuals progress.  
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Figure 1: The Behaviour Competencies Matrix 

 

  

The BCM is divided into four response classes:  

1) enter and exit pool safely,  

2) safe submersion and recovery,  

3) propellant strokes, and  

4) socially appropriate behaviours.  

 

Within each response class there are behaviour chains. Each behaviour chain is represented 

by a letter of the alphabet. Each skill within the behaviour chain is represented by a number. 

Each skill has a code which comprises a letter (representing the chain) and a number 

(representing the behaviour within the chain): for example, E.5 relates to the fifth behaviour 

within chain E (resulting in Dive in at Deep End). Behaviour chain E belongs to the response 

class ‘Safe Submersion and Recovery’. The specific behaviour E.5. was Surfing Dive from 

Platform. 

 

 

Some of the behaviours within the different response classes are considered optimal as 

opposed to critical. An optimal behaviour should be taught if possible but may be difficult to 
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assess in individuals with communication impairment. In these circumstances the behaviours 

may not be taught.  

 

 

Figure 2: Response Class ‘Safe Entry and Exit of the Pool and Pool Area’  

 

 

 

The following behaviours were considered to be optimal rather than required: A.2 

Demonstrate an Understanding of No Running, D.4a Differentiate Between the Shallow and 

the Deep End, and D.4b Demonstrate an Understanding of Jump in Only at the Deep End.  
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Figure 3: Response Class ‘Safe Submersion and Recovery’ 

 

The following behaviours were considered to be optimal rather than required E.4 Face Wet 

Without Flinching, F.1 Blow Bubbles.  

 



 

 

 

Figure 4: Response Class ‘Propellant Stroke’  

 



 

 

Figure 5: Response Class ‘Socially Appropriate Behaviour’  

 

 
 

 

The final response class, ‘Socially Appropriate Behaviour’, comprised the fewest number of 

behaviours. This was due to the fact that, whilst many socially appropriate behaviours are 

desirable, they did not always have a clear link to behavioural safety. The two behaviours 

included (i.e., Q.1 Wear Swimming Costume and R.1 Demonstrate an Understanding of No 

Pushing) were considered to be required due to their dual function of being socially 

appropriate and preventing risk. The following behaviours were considered to be optimal 

rather than required: R.1 Demonstrate an Understanding of No Pushing.  
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THE WATER SAFETY SKILLS ASSESSMENT QUESTIONNAIRE 

(WSSA-Q)  

 

CHOOSING TARGET BEHAVIOURS:  

Following the completion of the WSSA-Q targets should be chosen from the BCM in a 

hierarchical manner starting at Level 1 and working up towards Level five.  

 

Where the learner shows a particular preference for a given propellant stroke, the instructor 

may wish to focus on this stroke to build stamina rather than to focus on multiple strokes at 

once.  

 

Between 3 and 5 target behaviours can be comfortably worked on at any given time, based on 

a 30 minute instruction.  

 

TAKING A BASELINE:  

In order to provide the correct level of prompting and to ensure the efficacy of the 

intervention, it is important that we have a good understanding of the extent to which an 

individual can already perform the target behaviour. Therefore, as shown in Appendix 2: 

Sample Data Collection Sheet, three initial spaces are provided for three baseline probes.  

 

During these baseline probes the instruction (SD) should be delivered but no assistance 

should be provided and no teaching should occur. The three baseline probes should be coded 

according to the ‘baseline’ criteria in each task analyses.  
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For example, target behaviour M.3a Kick on Front (10 Cycles) has the following criteria 

outlined in the operational definition:  

Whilst holding onto an aid:  

 Kick legs up and down (1 time up and 1 time down for each leg) in opposite 

directions. i.e. left leg goes up as the right leg goes down.  

 Ankles and feet should be loose.  

 1 kick cycle has been completed when both legs have gone up and down. At least 10 

cycles should be completed.  

 

It also has the following coding criterion:  

CODE:  BASELINE SESSION EXAMPLE 

0 Non-response or incorrect response Learner does not respond. learner says ‘no’, or 
learner engages in a behaviour that is clearly not 

‘Kick on front (10 cycles).  

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

The learner attempts ‘Kick on front (10 cycles)’ 

however fewer than 50% of required components 
are present (for example, only manages 4 kick 

cycles).  

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

The learner attempts ‘Kick on front (10 cycles)’ 
and more than 50%, but fewer than 100%of 

required components are present (for example, 

only manages 9 kick cycles). 

3 Independent response Learner demonstrates a Kick on front for a 
minimum of 10 kick cycles.  

 

 

PROPOSED TEACHING METHODS:  

Proposed teaching methods are outlined for each target behaviour following the task 

analyses.  
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TAKING DATA:  

An example session sheet is included in Appendix 2 that can be used to support the 

collection of data.  

  

MASTERING TARGETS AND MOVING FORWARD: 

Mastery criteria for each target behaviour are identified within the individual task analyses. 

Typically, 3 x consecutive independent responses are required to enable mastery and 

progression.  

 

Maintenance probes should be conducted periodically. If maintenance probes indicate that a 

behaviour has not been maintained then it may be necessary to return the behaviour to the 

acquisition phase.  

 

 

SENSORY CONSIDERATIONS:  

Where a learner is reported to have sensory difficulties, it may be necessary to implement a 

desensitisation procedure. Research suggests that sensory issues may be correlated with a 

slower rate of behaviour acquisition, possibly due to the need to include a desensitisation 

procedure.  
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 Level 1 Task Analyses:  
 

Level 1 (A.1) Enter pool area 
 

Purpose:  

 

This skill is a pre-requisite to all subsequent behaviours in the competency chains. 

 

Operational Definition:  

 

1. Independently enter through the main pool doors onto the deck 

2. No attempts to escape or avoid.  

 

Note: Handholding from a parent is acceptable. 

 

SD: “Come in ‘Name””/ 

“Let’s go ‘Name’” 

R: Learner accompanies 

adult into the pool area 
SR: “great job”*  

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Graduated Guidance 

 Most-to-Least Prompting 

 Modelling Procedures 

 Differential Reinforcement 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (B.1) Remains with adult whilst in the pool area 
 

Purpose:  

 

To limit opportunities for unsafe behaviours to occur by ensuring that the learner remains with a 

competent adult at all times. 

 

Operational Definition:  

 

1. Learner remains within approximately 1 metre distance to the parent or carer whilst waiting to 

be called to enter the pool.  

2. No attempts to wander unaccompanied by an adult.  

 

SD: “Stay with me, ‘Name’” 

 

Or 

 

Presentation of visual stimulus 

(i.e. visual symbol for wait) 

R: Learner remains within 

approximately a 1 metre 

distance of the competent 

adult 

SR: verbal praise, for 

example: “great job”*  

* Example reinforcer – person specific should be identified.  

 

Potential teaching methods: 

 

 Most-to-Least Prompting 

 Modelling 

 Differential Reinforcement 

 

Achievement Criterion:  

 

 3 x 100% over 3 sessions 

 

 

Coding criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (C.1) Wait until called before entering pool 
 

Purpose:  

 

To limit opportunities for unsafe behaviours to occur by ensuring that learners who are not 

accompanied by an adult do not enter the pool without appropriate supervision. 

 

Operational Definition:  

 

1. Remain standing on deck, or sitting in the viewing area, until called to enter by the instructor. 

2. No attempts to enter pool before being called. 

 

SD: “Stay there, ‘Name’” 

 

Or 

 

Presentation of visual stimulus 

(i.e. visual symbol for wait) 

R: Learner remains on the 

deck side of the pool, or in 

a seating area until called 

SR: verbal praise, for 

example: “great job”* 

* Example reinforcer – person specific should be identified.  

 

Potential teaching methods: 

 

 Most-to-Least Prompting 

 Modelling 

 Differential Reinforcement 

 

Achievement Criterion:  

 3 x 100% over 3 sessions 

 

 

 

Coding criterion: 
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 1 (D1.a) Enter and (D.1b) exit pool safely with assistance 
 

Purpose:  

 

To ensure that the learner is able to enter the pool using the designated equipment and in a safe 

manner  

 

Operational Definition: 

 

D.1a: 

 Transition from the side of the pool into the water in a reverse motion, 

 Use the ladder steps to descend into the pool.  

 

Note: Help from a parent, carer or instructor in the form of a supporting touch from behind or 

guidance with feet placement is acceptable. 

 

D.1b:  

 Transition from pool, in a forward motion,  

 Use the ladder steps to ascend out of the pool.  

 

Note: Help from parents, carer or acceptable in the form of a supporting touch from behind, 

handholding at the top or guidance with feet placement is acceptable. 

 

SD: For example, “’Name’ It’s 

time to get in/out the pool now” 

R: Learner approaches the 

ladder in the correct position 

and raises or lowers 

themselves into or out of the 

pool.  

SR: Verbal praise, for example: 
“great job”* 

 

* Example reinforcer – person specific should be identified.  

 

Proposed Teaching Methods: 

 Graduated guidance 

 Most-to-Least Prompting 

 Modelling  

 Differential Reinforcement 

 Backward/Forwards Chaining 

 

Mastery Criterion:  

 3 x 3 over 3 sessions 

 

 

 

 

Coding Criterion:  
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but 

fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (E.1) Enter water up to shoulder level 
 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water. Being able to submerge 

calmly, is key to being able to recover from submersion safely.  

 

Operational Definition:  

 

After entering the water, the learner will either:  

 Bend at the knees or lift feet off the floor of the pool to lower their body into the water, until 

such a point as the water reaches shoulder level of the learner, or 

 Walk towards the deep end, without assistance, until such a point as the water reaches 

shoulder level of the learner. 

 

SD: “‘Name’ Let’s go deeper” 

 

Or  

 

Come here 

R: Learner either lowers 

themselves into the water, 

or moves towards the deep 

end until they are fully 

submerged up to their 

shoulders 

SR: Verbal praise, for 

example: “great job” * 

 

 

* Example reinforcer – person specific should be identified 

 

Proposed teaching methods: 

 

 Modelling Procedures 

 Shaping  

 Desensitisation 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 3s (check for maintenance across 

sessions) 
 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 

Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a hand or someone to 

hold onto) rather than as a form of correction 
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Level 1 (F.1) Blow bubbles (optimal) 
 

Purpose:  

 

To reinforce the natural response of holding your breath whilst underwater and to teach the ability to 

exhale without bringing head above water (required for rotary breathing). This skill also works on 

desensitizing the swimmer to the sensation of having their head below water.  

 

Operational Definition:  

 

 Learner exhales through the mouth under the surface of the water. 

 No subsequent inhalation. 

 

SD: “‘Name’ blow bubbles.” R: Learner lowers his 

mouth under water and 

exhales  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

3 x 3s (maintenance checks across multiple 

sessions)  

 

 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 

Note: Physical prompting would not be used for encouraging the learner to partially submerge under the water.  
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Level 1 (G.1a & b) Float on (a) front or (b) back with assistance from 

instructor 
 

Purpose:  

 

To begin the support the learner in floating on top of the surface of the water. Floating allows the 

person to recover strength if required to remain in the water for longer periods of time. 

 

Operational Definition:  

 

With the aid of an instructor (either holding hands, or using 1 hand to support under the abdomen) 

either: 

 

a) From a standing position, lift legs off of the pool floor and recline backwards into the water, 

keeping face above the water. Feet should not touch the floor and limbs should be still for a 

period of five seconds.  

b) From a standing position recline forwards into the water, either submerging face in the water 

or turning to the side to enable breathing. Feet should not touch the floor and limbs should be 

still for a period of five seconds. 

 

Note. Holding onto an aid is permitted but holding onto the side of the pool is not.  

 

SD: “‘Name’ show me a 

float.” 

R: Learner demonstrates 

either a frontal horizontal 

position or a backward 

horizontal floating position 

for a period of 5 seconds.  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Modelling Procedures 

 Shaping 

 Graduated Guidance 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 3s (maintenance checks across 

multiple sessions)  

 

 

 

 

Coding Criterion: 
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the operational 

definition were present 

Either a physical prompt or a model prompt required for 

successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (G.2) Regain feet from a floating position with assistance from 

instructor 
 

Purpose:  

 

To begin the support the learner in manoeuvring their body within the water to return from a floating 

position to a vertical position standing in the water.  

 

Operational Definition:  

 

Following a float:  

 Reposition body within the water in order to move from a horizontal floating position to a 

vertical standing position by  

o lifting the knees towards the chest,  

o bringing the feet down towards the bottom of the pool, and  

o moving the head and neck up and away from the surface of the water.  

 

Note, assistance from an instructor is acceptable either in the form of a hand to hold or support on 

the abdomen.  

 

SD: “‘Name’ stand up again.” R: Learner regains feet 

from the floating position  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x 3s (maintenance checks across 

multiple sessions)  

 

 

 

 

Coding Criterion: 
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (M.1) Wear or use swim aid 
 

Purpose:  

 

To encourage the learning to tolerate the use of an appropriate aid in learner to swim. Note – the use 

of arm bands is not recommended.  

 

Operational Definition:  

 

 The learner will tolerate the fixing of a ‘Swim fin’ (or alternative swim aid) onto the body 

without attempts to remove.  

 

SD: “‘Name’ Let’s use a 

Swim fin.” 

R: Learner allows the 

fixing of a Swim fin onto 

the body without attempts 

to remove  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Shaping 

 Modelling 

 Desensitisation 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

  

 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (M.2a & b) Flutter kick using an aid on (a) front or (b) back (1 kick 

cycle) 
 

Purpose:  

 

To teach the functional feet movements for propellant strokes 

  

Operational Definition:  

 

Whilst holding onto either the side of the pool, or an aid:  

 Kick legs up and down (1 time up and 1 time down for each leg) in opposite directions. i.e. 

left leg goes up as the right leg goes down.  

 Ankles and feet should be loose.  

 1 kick cycle has been completed when both legs have gone up and down.  

 

SD: “‘Name’ Kick.” 
R: Learner demonstrates 1 

cycle of flutter kick  
SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 
 

Mastery Criterion:  

 

 3 x 100% over 3 sessions 

 

 

 

 

  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 1 (Q.1) Wear swimming costume 
 

Purpose:  

 

To ensure socially appropriate behaviour in the pool area. 

 

Operational Definition:  

 

Learner will tolerate wearing swim garments for the duration of the swimming session without 

attempts to remove 

 

SD: N/A 

R: Learner tolerates swim 

costume without attempts 

to remove  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Response Blocking 

 Differential Reinforcement 
 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 Task Analyses 
Level 2 (D.2a) Enter and (D.2b) exit pool safely without assistance 

 

Purpose:  

 

To ensure that the learner is able to enter the pool using the designated equipment and in a safe 

manner  

 

Operational Definition: 

D.1a: 

 Transition from the side of the pool into the water in a reverse motion, 

 Use the ladder steps to descend into the pool.  

 

Note: Help from a parent, carer or instructor in the form of a supporting touch from behind or 

guidance with feet placement is NOT acceptable. 

 

D.1b:  

 Transition from pool, in a forward motion,  

 Use the ladder steps to ascend out of the pool.  

 

Note: Help from parents, carer or acceptable in the form of a supporting touch from behind, 

handholding at the top or guidance with feet placement is NOT acceptable. 

SD: For example, “’Name’ It’s 

time to get in/out the pool now” 

R: Learner approaches the 

ladder in the correct position 

and raises or lowers 

themselves into or out of the 

pool.  

SR: Verbal praise, for example: 

“great job”* 

 

* Example reinforcer – person specific should be identified.  

 

Proposed Teaching Methods: 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling  

 Differential Reinforcement 

 Backward/Forwards Chaining 

 

Mastery Criterion:  

 3 x 3 over 3 sessions 

 

 

 

 

 

Coding Criterion:  
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt required 

for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (E.2) Get face wet or hair wet 
 

Purpose:  

 

The purpose of this skill is to desensitise the learner to the sensation of having their head/face 

under water. Being able to submerge without panic, is key to then being able to recover from 

submersion safely.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will  

 

 Lower their face towards the water and use identified part of their face/head to 

contact the surface of the water, or 

 Use a tool such as a watering can or other toy to pour water over their head or hair. 

 

SD: Put your 

ear/nose/chin/googles in the 

water 

R: Learner puts their ‘X’ 

into the water without 

submerging 

SR: “great job”*  

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Modelling Procedures 

 Desensitisation  

 Differential Reinforcement 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (E.3) Bob up and down in the water 
 

Purpose:  

To desensitise the learner to the sensation of being submerged in water. Being able to 

submerge without panic, is key to then being able to recover from submersion safely.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will  

 Submerge their body to the point of their shoulder (approximately). then  

 Push off of the floor with their feet, propelling themselves back out of the 

water.  

 Repeat at least 2 times.  

 

 

SD: Bob up 

and down 

 

 

 

R: When the learner is submerged up to the 

point of their shoulders, they repeatedly 

lower themselves into the water, by a few 

inches more and use their feet to propel 

themselves off of the pool floor back up out 

of the water.  

SR: “great job” *  

 

Or  

 

Delivery of other 

reinforcement 
* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Modelling Procedures 

 Differential Reinforcement 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but fewer 

than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 
 

Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a hand or someone to hold onto) 

rather than as a form of correction  
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Level 2 (E.4) Able to get wet without flinching - Optimal 
 

Purpose: 

 

The purpose of this skill is to desensitise the learner to the sensation of being submerged in 

water. Being able to submerge without panic, is key to then being able to recover from 

submersion safely. This behaviour is considered optimal and will not prevent the learner from 

graduating the level., 

 

 Operational definition:  

 

In response to a splash or water toy being sprayed:  

 Learner does not demonstrate problem behaviour 

 Learner does not flinch (involuntary spasm of the facial muscles) 

 

SD: Water is projected 

towards the learner 

R: Learner does not flinch SR: “great job”* 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Desensitisation  

 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (E.5) (a) Submerge and (b) recover at standing level 
 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water. Being able to 

submerge without panic, is key to then being able to recover from submersion safely.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will  

 Submerge their body to the point of their face being under water.  

 Push off of the floor with their feet, propelling themselves back out of the water.  

 

 

SD: Bob up 

and down 

 

 

 

R: The learner is able to submerge up to the 

point of their face being under the water, and 

then to push off of the floor of the swimming 

pool to propel themselves back out of the water. 

SR: “great job” *  

 

Or  

 

Delivery of other 

reinforcement 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting  

 Modelling Procedures 

 Desensitisation 

 Shaping 

 Differential Reinforcement 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

Coding Criterion:  

 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 

Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a 

hand or someone to hold onto) rather than as a form of prompting. 
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Level 2 (G3) (a) Float on front or (b) back with the use of an aid 

(unassisted) 
 

Purpose:  

 

To begin the support the learner in floating on top of the surface of the water. Floating allows 

the person to recover strength if required to remain in the water for longer periods of time. 

 

Operational Definition:  

 

Without the aid of an instructor the learner will either: 

 

c) From a standing position, lift legs off of the pool floor and recline backwards into the 

water, keeping face above the water. Feet should not touch the floor and limbs should 

be still for a period of five seconds.  

d) From a standing position recline forwards into the water, either submerging face in 

the water or turning to the side to enable breathing. Feet should not touch the floor 

and limbs should be still for a period of five seconds. 

 

Note. Holding onto an aid is permitted but holding onto the side of the pool is not.  

 

SD: “‘Name’ show 

me a float.” 

R: Learner demonstrates either a frontal horizontal 

position or a backward horizontal floating position 

for a period of 5 seconds.  

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-least prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 
 

 

 

 

 
Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but 

fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (G.4) Regain feet from a floating position without assistance 

from instructor 
 

Purpose:  

 

To begin the support the learner in manoeuvring their body within the water to return from a 

floating position to a vertical position standing in the water.  

 

Operational Definition:  

 

Following a float, without assistance from the instructor, the learner will:  

 Reposition body within the water in order to move from a horizontal floating position 

to a vertical standing position by  

o lifting the knees towards the chest,  

o bringing the feet down towards the bottom of the pool, and  

o moving the head and neck up and away from the surface of the water.  

 

SD: “‘Name’ stand up again.” R: Learner regains feet 

from the floating position  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (H.1) ‘Give me’ object outside of water 
 

 

Purpose:  

 

To establish the pre-requisite skills for skill H.2 and H.3 Pick up toy from standing/beyond 

standing levels. 

 

Operational Definition:  

 

Following the delivery of the SD, the learner will:  

o Pick up the identified item 

o Pass the identified item to the instructor, within 5 seconds 

 

SD: “‘Name’ Give me ‘X’ ” R: Learner passes the 

identified item to the 

instructor  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 2 (H.2) ‘Give me’ object whilst in the water (pick up toy) from a 

standing position 
 

 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water. Being able to 

submerge calmly, is key to being able to recover from submersion safely.  

  

 

Operational Definition:  

 

Following the delivery of the SD, the learner will:  

o Reach downwards into the water from a standing position, submerging body 

as required,  

o Pick up the identified item, and  

o Pass the identified item to the instructor, within 5 seconds 

 

Note, using feet to lift the item off of the floor is not acceptable. 

 

SD: “‘Name’ Give me ‘X’ ” R: Learner passes the 

identified item to the 

instructor  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 

Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a hand or 

someone to hold onto) rather than as a form of correction 
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Level 2 (I.1) (a) Surfing dive from platform and (b) recovery 
 

Purpose:  

The purpose of this skill is to enable the learner to submerge and recover independently in the 

water.  

 

Operational Definition:  

In response to the discriminative stimulus, the learner will :  

 

 Squat or stand on a platform in the water.  

 Bring their arms together straight and pointed above their head  

 Propel off of the platform with their feet and lean forward into the water. 

 Hands should break the water first, followed by head and shoulders. 

 The learner will then resurface from the water. 

 

SD: Show me a surfing dive 

 

 

R: The learner will demonstrate 

a surfing dive from the 

platform followed by a 

resurface.  

SR: “great job” 

 

Or  

 

Delivery of other 

reinforcement 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 

 

Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a 

hand or someone to hold onto) rather than to physically perform the behaviour. 
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Level 2 (M.3) Kick on (a) front or (b) back (10 kick cycles) 
 

Purpose:  

 

To teach stamina and perseverance for kicking during a propellant stroke.  

  

Operational Definition:  

 

Whilst holding onto an aid:  

 Kick legs up and down (1 time up and 1 time down for each leg) in opposite 

directions. i.e. left leg goes up as the right leg goes down.  

 Ankles and feet should be loose.  

 1 kick cycle has been completed when both legs have gone up and down. At least 10 

cycles should be completed.  

 

SD: “‘Name’ Kick.” 
R: Learner demonstrates 1 

cycle of flutter kick  
SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 Task Analyses: 
 

Level 3 (A.2) Demonstrates an understanding of ‘no running’ 
 

Purpose:  

 

The purpose of this skill is to prevent unsafe behaviour (running near water or in the pool 

area) from occurring.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will demonstrate an understanding of 

no running by either verbal means when asked if it is allowed, or by refusing when asked to 

do so.  

 

SD: “Are we allowed to run 

in the swimming pool?” 

R: Learner says or 

indicates “no” 

SR: “great job”* 

SD: “Let’s run to the other 

end!”** 

R: Learner says or 

indicates “no” 

SR: “great job” 

* Example reinforcer – person specific should be identified.  

** Measures would need to be taken to prevent the child complying with request (i.e. a second person 

to block any attempt at running) 

 

Potential Teaching Methods: 

 

 Response Blocking 

 Errorless Learning 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions  

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (D.3) Enter pool from sitting on side 
 

Purpose:  

 

The purpose of this skill is to teach an alternative safe method of entering the water when 

there is not access to a ladder.  

 

Operational Definition:  

 

In response to the discriminative stimuli, the learner will:  

 

 Sit on the side of the pool with legs hanging over the side 

 Place hands facing down on the deck, either side of the body 

 Using arms to support, lower body into the water (still facing forwards) until 

submerged in an upright position. 

 

SD: enter pool 

 

Or “Copy me” – 

Behaviour is modelled  

R: learner sits with their feet over the side of 

the pool and, using their arms for support, 

lowers themselves into the water whilst in an 

upright position 

SR: “great 

job*” 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Differential Reinforcement 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions  

 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (D.4a) Differentiate between shallow and deep end and (D.4b) 

Demonstrates an understanding of ‘no jumping in at the shallow end’ 
 

Purpose:  

 

The purpose of this skill is to ensure safety, by recognising when it is safe or unsafe to enter 

the pool by jumping. 

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will identify which end of the pool he is 

at/ or which end of the pool is the deep/shallow end. Additionally, when asked, they can 

demonstrate an understanding of not jumping in at the shallow end.  

 

SD: Which end of the pool is this?  

Or 

Where is the shallow/deep end? 

R: Learner responds (either 

verbally or otherwise) correctly 

SR: “great job”* 

 

Or 

Delivery of alternative 

reinforcement (i.e. 

token) 

SD: Can we jump in at the 

shallow end?  

 

Or 

 

‘Where can we jump in?’/’Can we 

jump in here?’ 

R: Learner states ‘no’ 

 

Or 

 

Learner points/otherwise 

indicates the deep end. 

SR: “great job”* 

 

Or 

 

Delivery of alternative 

reinforcement (i.e. 

token) 
* Example reinforcer – person specific should be identified.  

** Measures would need to be taken to prevent the child complying with request (i.e. a second person 

to block any attempt at running) 

 

Potential Teaching Methods: 

 

 Modelling 

 Response Blocking 

 Discrete Trial Training 

 Errorless Learning 

 

Achievement Criteria:  

 3 x 100% over 3 sessions.  

 

 

 

 

 

Coding Criterion:  
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (F.2) Log Roll 
 

Purpose:  

 

To encourage fluency moving between different floating and swimming positions.  

 

Operational Definition:  

 

Without the aid of an instructor the learner will either: 

 

e) From a frontal float position:  

a. Flip the body to the left or right, bringing one shoulder up out of the water  

b. Continue turning until in a backward float position  

c. Continue floating for a minimum of 2 seconds 

 

f) From a backward float position:  

a. Flip the body to the left or right, bringing one shoulder up out of the water  

b. Continue turning until in a forward float position  

c. Continue floating for a minimum of 2 seconds 

 

Note. Holding onto an aid is permitted but holding onto the side of the pool is not.  

SD: “‘Name’ show 

me a log roll.” 

R: Learner demonstrates a log roll from either a 

frontal horizontal position or a backward horizontal 

floating position and maintains the float for at least 

2 seconds  

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but 

fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (G5) (a) Float on front or (b) back with the use of an aid 

(unassisted) 
 

Purpose:  

 

To begin the support the learner in floating on top of the surface of the water. Floating allows 

the person to recover strength if required to remain in the water for longer periods of time. 

 

Operational Definition:  

 

Without the aid of an instructor the learner will either: 

 

g) From a standing position, lift legs off of the pool floor and recline backwards into the 

water, keeping face above the water. Feet should not touch the floor and limbs should 

be still for a period of five seconds.  

h) From a standing position recline forwards into the water, either submerging face in 

the water or turning to the side to enable breathing. Feet should not touch the floor 

and limbs should be still for a period of five seconds. 

 

Note. Holding onto an aid is not permitted. 

 

SD: “‘Name’ show 

me a float.” 

R: Learner demonstrates either a frontal horizontal 

position or a backward horizontal floating position 

for a period of 5 seconds.  

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions).  

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but 

fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (G.6) Regain feet from a floating position without assistance 

from instructor 
 

Purpose:  

 

To begin the support the learner in manoeuvring their body within the water to return from a 

floating position to a vertical position standing in the water.  

 

Operational Definition:  

 

Following a float, without assistance from the instructor, the learner will:  

 Reposition body within the water in order to move from a horizontal floating position 

to a vertical standing position by  

o lifting the knees towards the chest,  

o bringing the feet down towards the bottom of the pool, and  

o moving the head and neck up and away from the surface of the water.  

 

Note – the use of an aid is not acceptable.  

 

SD: “‘Name’ stand up again.” R: Learner regains feet 

from the floating position  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (J.1) Propel from a floating position 
 

Purpose:  

 

To begin the support the learner in manoeuvring their body within the water and to practice 

the transition between a propellant stroke from a stationary float. 

 

Operational Definition:  

 

Following a float, without assistance from the instructor, the learner will:  

o Kick legs (flutter kick or breaststroke kick) to propel self forward in the water  

o Continue for at least 2 kick cycles 

 

SD: “‘Name’ start 

swimming’ 

R: Learner kicks feet for a 

minimum of two kick 

cycles.  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (M.4) Kick on (a) front or (b) back (20 kick cycles) 
 

Purpose:  

 

To teach stamina and perseverance for kicking during a propellant stroke.  

  

Operational Definition:  

 

Whilst holding onto an aid, in either a prone or supine position, the learner will:  

 Kick legs up and down (1 time up and 1 time down for each leg) in opposite 

directions. i.e. left leg goes up as the right leg goes down.  

 Ankles and feet should be loose.  

 1 kick cycle has been completed when both legs have gone up and down. At least 20 

cycles should be completed.  

 

SD: “‘Name’ Kick.” 
R: Learner demonstrates 

20 cycles of flutter kick  
SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (N.1) Single (a) front crawl arm or (b) backstroke arm 
 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by encouraging arm strokes 

as opposed to holding onto an aid.  

 

Operational Definition:  

 

Whilst holding onto an aid, the learner will:  

a) (Front Crawl) – From a prone position 

 Continue to hold the aid with one arm 

 Keeping it straight, lift the other arm out of the water behind the body line 

(‘windmill action’)  

 Arc the arm forwards reaching past the head 

 Submerge the arm into the water (hand first, keeping the fingers together)  

 Use the hand to scoop water downwards and behind to propel yourself forwards. 

 

b) (Backstroke) – From a supine position 

 Continue to hold the aid in front of the body with one arm 

 Keeping it straight, lift the other arm out of the water in front of the body line 

(‘windmill action’) 

 Arc the arm backwards reaching past the head 

 Submerge the arm into the water (keeping the fingers together)  

 Use the hand to scoop water downwards and behind to propel yourself forwards. 

 

Note: Learner should be able to demonstrate with both arms. 

SD: “‘Name’ Show me a 

‘Front crawl/Backstroke 

arm’.” 

R: Learner demonstrates 1 

cycle of Front 

crawl/backstroke arm. 

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or fewer, 

of required elements in the operational definition 

were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all elements 

in the operational definition were present (more 

than 50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (N.2) Single (a) front crawl arm or (b) backstroke arm whilst 

kicking 
Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by encouraging arm strokes 

as opposed to holding onto an aid.  

 

Operational Definition:  

Whilst kicking and holding onto an aid, the learner will:  

c) (Front Crawl) – From a prone position 

 Continue to hold the aid with one arm 

 Keeping it straight, lift the other arm out of the water behind the body line (‘windmill 

action’)  

 Arc the arm forwards reaching past the head 

 Submerge the arm into the water (hand first, keeping the fingers together)  

 Use the hand to scoop water downwards and behind to propel yourself forward whilst 

kicking. 

 

d) (Backstroke) – From a supine position 

 Continue to hold the aid in front of the body with one arm 

 Keeping it straight, lift the other arm out of the water in front of the body line 

(‘windmill action’) 

 Arc the arm backwards reaching past the head 

 Submerge the arm into the water (keeping the fingers together)  

 Use the hand to scoop water downwards and behind to propel yourself forwards whilst 

kicking. 

 

Note: Learner should be able to demonstrate with both arms. 

SD: “‘Name’ Show me a 

‘Front crawl/Backstroke’.” 

R: Learner demonstrates 1 cycle of 

Front crawl/backstroke whilst kicking 

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least prompting 

 Graduated Guidance 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or fewer, 

of required elements in the operational 

definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all elements 

in the operational definition were present (more 

than 50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 3 (P.1a) Single breaststroke arm 
 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by encouraging arm strokes 

as opposed to holding onto an aid.  

 

Operational Definition:  

 

In response to the SD the learner will:  

 Reach forward with both hands flat, with fingers together and inverted towards each 

other so the backs of the hands are touching.  

 Pull the arms out and back towards the sides of the body in the shape of a semi-circle, 

propelling self forward 

 

SD: “‘Name’ Show me a 

Breaststroke.” 

R: Learner demonstrates 1 

cycle of Breaststroke arms 
SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 3 (P.1b) Single breaststroke legs 
 

Purpose:  

 

The purpose of this skill is to expand the range of kick styles available to the learner to avoid 

fatigue and to increase the likelihood of a preferred stroke being determined. Breaststroke 

allows for the head to be kept out of the water if required and can therefore avoid water near 

the face if this is aversive to the learner.  

 

Operational Definition:  

 

In response to the SD, holding onto an aid or the side of the pool, the learner will perform a 

‘frog kick’ by:  

 

 Extending the space between the knees 

 Bring the knees towards the chest and tuck the feet in towards the bottom 

 Sweep legs outwards and around 

 Legs sweep together until the knees are close again and legs are straight, forcing the 

water out between them.  

 

SD: “‘Name’ Show me a 

‘frog kick/breaststroke legs’.” 

R: Learner demonstrates 1 

cycle of Breaststroke legs 
SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model 

prompt required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 Task Analyses: 

Level 4 (E.6) Swim through submerged hoop 
 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water and to teach 

directional movement beneath the surface of the water.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will  

 Submerge their body to the point of their face and head being under water.  

 Orient towards the direction of the hoop 

 Use any appropriate propellant stroke to travel through the hoop 

 Push off of the floor with their feet or use any appropriate propelling stroke to 

resurface out of the water.  

 

 

SD: Say “Swim 

through the 

hoop” 

R: The learner is able to submerge under 

water, propel through the hoop and then 

recover. 

SR: “great job” *  

 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Modelling Procedures 

 Differential Reinforcement 

 Shaping 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or fewer, 

of required elements in the operational 

definition were present 

Either a physical prompt or a model 

prompt required for successful 

completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt 

required for successful completion 

3 Independent response Independent response 

 
Note: Physical support would be used only to offer assistance to the learner (i.e. a hand or someone to 

hold onto) rather than as a form of prompting. 
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Level 4 (H.3) ‘Give me’ object whilst in the water (pick up toy) from 

beyond a standing position 
 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water for increasing periods 

of time.  

 

Operational Definition:  

 

Following the delivery of the SD, the learner will:  

o Propel downwards into the water from beyond a standing position, 

submerging body as required,  

o Pick up the identified item from the pool bottom, and  

o Pass the identified item to the instructor, within 30 seconds 

 

SD: “‘Name’ Give me ‘X’ ” R: Learner submerges to 

retrieve the item and 

passes the identified item 

to the instructor  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 3 x Independent Responses 

(maintained across 3 sessions) 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 

 

Note: Physical support would be used only to offer physical assistance to the learner (i.e. a hand or 

someone to hold onto) rather than as a form of correction 
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Level 4 (I.2) (a) Sitting dive and (b) recovery 
 

Purpose:  

 

The purpose of this skill is to enable the learner to submerge and recover independently and 

safely in the water.  

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 Sit on the side of the pool 

 Bring their arms together straight and pointed above their head 

 Propelling forward into the water, whilst 

 Pushing off of the side of the pool with their feet.  

 Hands should break the water first, followed by head and shoulders. 

 Learner should then propel forwards by any appropriate stroke to resurface from the 

water.  

 

SD: ‘Show me a 

sitting dive’ 

R: The learner performs a dive from 

sitting on the edge of the pool, then 

recovers.  

SR: “great job” 

 

Or  

 

Delivery of other 

reinforcement 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 

 
Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a hand or 

someone to hold onto) rather than to physically perform the behaviour. 
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Level 4 (K.1) Push and Glide on (a) front or (b) back for two metres 
 
Purpose:  

 

The purpose of this skill is to enable to the learner to propel forcefully away from the edge of 

the pool, covering a longer distance expending less energy.  

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 

a) On the front:  

 Use one hand to hold onto the pool edge, whilst extending the other arm straight out 

in front 

 Bring both feet upwards behind them until they are touching the wall with the balls of 

both feet 

 Push forcefully off of the wall, bringing the other arm out in front of the body to meet 

the first 

 Glide for a distance until at least 2 metres separates the learner and the wall 

b) On the back:  

 Use one hand to hold onto the pool edge, whilst extending the other arm straight out 

behind them 

 Bring both feet upwards in front of them until they are touching the wall with the 

balls of both feet 

 Push forcefully off of the wall onto their back, bringing the other arm behind the body 

to meet the first 

 Glide for a distance until at least 2 metres separates the learner and the wall 

 

Note: Use of an aid is acceptable 

SD: ‘Show me a 

push and glide on 

front/back’’ 

R: The learner pushes off of the wall (either in a prone 

or supine position) and glides until a distance of at 

least two metres separates them from the wall. 

SR: “great 

job” 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

Coding Criterion: 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or fewer, of 

required elements in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all elements in 

the operational definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 (L.1) Tread water for 20s 
 
Purpose:  

 

The purpose of this skill is to enable to the learner to remain above the surface of the water 

when they are unable to stand on pool floor and not engaging in a propellant stroke. 

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 

 Whilst in a horizontal position in the water 

 Flutter kick with arms 

 With fingers closed, paddle hands forward and back (not up and down) 

 Continue for a period of at least 20 seconds 

 The head should not dip between the surface of the water.  

 

Note: Use of an aid is not acceptable 

SD: ‘Tread 

Water’ 

R: The learner is able to tread water for a period of 20 

seconds without submerging underneath the water 

SR: “great 

job” 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Most-to-least Prompting 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 (M.5) Kick on (a) front or (b) back (1 length) 
 

Purpose:  

 

To teach stamina and perseverance for kicking during a propellant stroke.  

  

Operational Definition:  

 

Whilst holding onto an aid, in either a prone or supine position, the learner will:  

 Kick legs up and down (1 time up and 1 time down for each leg) in opposite 

directions. i.e. left leg goes up as the right leg goes down.  

 Ankles and feet should be loose.  

 1 kick cycle has been completed when both legs have gone up and down. Cycles 

should continue until a distance of 1 length has been covered. 

 

Note, small pauses are acceptable however feet should not touch down, the learner should not 

touch the side of the pool and pauses should not exceed 3 seconds. 

SD: “‘Name’ Kick.” 

R: Learner demonstrates a 

flutter kick for 25 metres 

(or one length).  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Graduated Guidance 

 Modelling Procedures 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 (N.3) (a) front crawl or (b) backstroke (10 cycles) 
 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by encouraging arm strokes 

as opposed to holding onto an aid.  

 

Operational Definition:  

 

Without holding onto an aid, the learner will:  

 

e) (Front Crawl) – From a prone position 

 Alternate between left and right arm ‘windmill’ actions, whilst 

 Engaging in a flutter kick 

 For a minimum of 10 arm cycles and 10 kick cycles.  

 

f) (Backstroke) – From a supine position 

 Alternate between left and right arm ‘windmill’ actions, whilst 

 Engaging in a flutter kick 

 For a minimum of 10 arm cycles and 10 kick cycles.  

 

Note: Stopping in between cycles or holding on to the side of the pool is not acceptable.  

SD: “‘Name’ Show me ‘Front 

crawl/Backstroke’ 

R: Learner demonstrates a minimum of 

10 cycles of Front crawl/backstroke  

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but fewer 

than correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 (P.2) Breaststroke (10 cycles) 
 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by a variety of strokes. 

 

Operational Definition:  

 

In response to the SD the learner will:  

 Alternate between breaststroke arms (see P1.a), and  

 Breaststroke legs (see P.1b) 

 For a total of 10 cycles  

 

Note, use of an aid is not acceptable. Feet should not touch down on the pool floor and the 

learner should not hold on to the side of the pool.  

SD: “‘Name’ Show me a 

Breaststroke.” 

R: Learner demonstrates 

10 cycles of Breaststroke 

arms and 10 cycles of 

breaststroke legs.  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Most-to-Least Prompting 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model 

prompt required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 4 (R.1) Demonstrates an understanding of ‘no pushing’ 
 

Purpose:  

 

The purpose of this skill is to prevent unsafe behaviour (pushing near water or in the pool 

area) from occurring.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will demonstrate an understanding that 

pushing is not allowed by either verbal means when asked if it is allowed, or by refusing 

when asked to do so.  

 

SD: “Are we allowed to push 

‘X’ in the swimming pool?” 

R: Learner says or 

indicates “no” 

SR: “great job”* 

SD: “Let’s push ‘X’ in the 

pool!!”** 

R: Learner says or 

indicates “no” 

SR: “great job” 

* Example reinforcer – person specific should be identified.  

** Measures would need to be taken to prevent the child complying with request (i.e. a second person 

to block any attempt at running) 

 

Potential Teaching Methods: 

 

 Modelling 

 Response Blocking 

 Errorless Learning 

 

Achievement Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 N/A Either a physical prompt or a model prompt 

required for successful completion 

2 N/A Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 5 Task Analyses: 

Level 5 (E.7) (a) Submerge and (b) recover beyond standing level 
 

Purpose:  

 

To desensitise the learner to the sensation of being submerged in water. Being able to 

submerge without panic, is key to then being able to recover from submersion safely.  

 

Operational Definition:  

 

In response to the discriminative stimulus, the learner will  

 Progress down the pool to a point where they are unable to stand, 

 Submerge their body to the point of their whole body being under water.  

 Use any appropriate stroke to propel themselves back upwards to resurface from the 

water.  

 

SD: Various 

 

(i.e. ‘touch the 

pool floor’, or 

‘show me you 

going 

underwater’. 

 

 

R: The learner is able to submerge up to the 

point of their whole body being under the water, 

and then to recover.  

SR: “great job” *  

 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Shaping 

 Desensitisation 

 Modelling Procedures 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 

50%, or fewer, of required elements 

in the operational definition were 

present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 

 
Note: Physical support would be used only to offer assistance to the learner (i.e. a hand or someone to 

hold onto) rather than as a form of prompting. 
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Level 5 (F.3) Demonstrate Bi-Lateral Breathing (1 Cycle) 
 
Purpose:  

 

To promote conservation of energy and controlled breathing whilst engaging in propellant 

strokes in the prone position. 

 

Operational Definition:  

 

In response to the discriminative stimulus, whilst engaging in a prone positioned propellant 

stroke, the learner will  

 Submerge their face in the water for one stroke,  

 Turn their face to the side to enable a breath.  

 Resubmerge their face in the water, then 

 Turn their face to the opposite side to enable a breath. 

 

Note: Learners may progress to one breath per three strokes but this is not required at this 

time.  

SD: “Show me 

breathing side 

to side” 

 

 

 

R: The learner is able to submerge up to the 

point of their whole body being under the water, 

and then to recover.  

SR: “great job” *  

 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Shaping 

 Modelling Procedures 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion:  

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but 

fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 5 (I.3) (a) Dive in at deep end and (b) recovery 
 

Purpose:  

 

The purpose of this skill is to enable the learner to submerge and recover independently and 

safely in the water.  

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 Stand at the edge of the pool (deep end only) with their toes curled over the side 

 Bring their arms together straight and pointed above their head 

 Propelling forward into the water, whilst 

 Pushing off of the edge of the pool with their feet.  

 Hands should break the water first, followed by head and shoulders. 

 Learner should then propel forwards by any appropriate stroke to resurface from the 

water.  

 Learners may either begin a propellant stroke, treat water, or recover to the side of the 

pool. 

 

SD: “Show me a 

dive” 

R: The learner performs a dive into the 

pool from the deep end, then recovers.  

SR: “great job” 

 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Shaping 

 Modelling Procedures 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 

 
Note: Physical Prompts would be used only to offer physical assistance to the learner (i.e. a hand or 

someone to hold onto) rather than to physically perform the behaviour. 
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Level 5 (K.2) Push and Glide on (a) front or (b) back for five metres 
 
Purpose:  

 

The purpose of this skill is to enable to the learner to propel forcefully away from the edge of 

the pool, covering a longer distance expending less energy.  

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 

c) On the front:  

 Use one hand to hold onto the pool edge, whilst extending the other arm straight out 

in front 

 Bring both feet upwards behind them until they are touching the wall with the balls of 

both feet 

 Push forcefully off of the wall, bringing the other arm out in front of the body to meet 

the first 

 Glide for a distance until at least 5 metres separates the learner and the wall 

d) On the back:  

 Use one hand to hold onto the pool edge, whilst extending the other arm straight out 

behind them 

 Bring both feet upwards in front of them until they are touching the wall with the 

balls of both feet 

 Push forcefully off of the wall onto their back, bringing the other arm behind the body 

to meet the first 

 Glide for a distance until at least 5 metres separates the learner and the wall 

 

Note: Use of an aid is acceptable 

SD: “Show me a 

push and glide 

on front/back” 

R: The learner pushes off of the wall (either in a prone 

or supine position) and glides until a distance of at 

least five metres separates them from the wall. 

SR: “great 

job” 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Shaping 

 Modelling Procedures 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or fewer, 

of required elements in the operational 

definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all elements 

in the operational definition were present (more 

than 50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Level 5 (L.2) Tread water for 30s 
 
Purpose:  

 

The purpose of this skill is to enable to the learner to remain above the surface of the water 

when they are unable to stand on pool floor and not engaging in a propellant stroke. 

 

Operational Definition:  

In response to the discriminative stimulus, the learner will:  

 

 Whilst in a horizontal position in the water 

 Flutter kick with arms 

 With fingers closed, paddle hands forward and back (not up and down) 

 Continue for a period of at least 30 seconds 

 The head should not dip between the surface of the water.  

 

Note: Use of an aid is not acceptable 

SD: “Tread 

water” 

R: The learner is able to tread water for a period of 30 

seconds without submerging underneath the water 

SR: “great 

job” 

 

* Example reinforcer – person specific should be identified.  

 

Potential Teaching Methods: 

 

 Shaping 

 Modelling Procedures 

 Differential Reinforcement 

 

Mastery Criteria:  

 

 3 x 100% over 3 sessions 

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 5 (M6) Swim 1 Length 
 

Purpose:  

 

To teach stamina and perseverance for kicking during a propellant stroke.  

  

Operational Definition:  

 

Without the use of an aid, in either a prone or supine position, the learner will:  

 Use any appropriate stroke to propel forwards for 1 full length 

 Small pauses are acceptable but should not exceed 3 seconds 

 Feet should not touch down on the pool floor 

 The learner should not hold on to the side of the pool. 

 

Note, the use of an aid is not acceptable 

SD: “‘Name’ Kick.” 

R: Learner demonstrates a 

propellant stroke for 25 

metres (or one length).  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 5 (N.4) Front Crawl or Backstroke (20 cycles) 
 

 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by encouraging arm strokes 

as opposed to holding onto an aid.  

 

Operational Definition:  

 

Without holding onto an aid, the learner will:  

 

g) (Front Crawl) – From a prone position 

 Alternate between left and right arm ‘windmill’ actions, whilst 

 Engaging in a flutter kick 

 For a minimum of 20 arm cycles and 20 kick cycles.  

 

h) (Backstroke) – From a supine position 

 Alternate between left and right arm ‘windmill’ actions, whilst 

 Engaging in a flutter kick 

 For a minimum of 20 arm cycles and 20 kick cycles.  

 

Note: Stopping in between cycles or holding on to the side of the pool is not acceptable.  

SD: “‘Name’ Show me ‘Front 

crawl/Backstroke’ 

R: Learner demonstrates a minimum of 

20 cycles of Front crawl/backstroke  

SR: “great 

job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  
 

 

 

 
Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition 

were present (more than 50%, but fewer 

than correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 
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Level 5 (P.3) Breaststroke (20 cycles) 
 

Purpose:  

 

The purpose of this skill is to progress the propellant stroke skills by a variety of strokes. 

 

Operational Definition:  

 

In response to the SD the learner will:  

 Alternate between breaststroke arms (see P1.a), and  

 Breaststroke legs (see P.1b) 

 For a total of 20 cycles  

 

Note, use of an aid is not acceptable. Feet should not touch down on the pool floor and the 

learner should not hold on to the side of the pool.  

SD: “‘Name’ Show me a 

Breaststroke.” 

R: Student demonstrates 

20 cycles of Breaststroke 

arms and 20 cycles of 

breaststroke legs.  

SR: “great job”* 

* Example reinforcer – person specific should be identified 

 

Proposed Teaching Methods: 

 

 Modelling procedure 

 Shaping 

 Differential Reinforcement 

 

Mastery Criterion:  

 

 3 x 100% over 3 sessions.  

 

 

 

 

Coding Criterion: 

 
CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, or 

fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not all 

elements in the operational definition were 

present (more than 50%, but fewer than 

correct) 

Either a verbal or gestural prompt required 

for successful completion 

3 Independent response Independent response 



 

 

Appendices:  
Appendix 1: Full-size version of the Behaviour Competencies Matrix 

 

 



 

 

Appendix 2: Sample Data Collection Sheet 

 

Name:  Date of session:  

Target 

Behaviour 
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 

         

 

 

        

         

         

         

         

         

         

         

 

Maintenance Skills 

Target Behaviour Maintained (Y/N) 

  

  

  

  

  

 

 
Coding Criterion:  
 

CODE:  BASELINE SESSION INTERVENTION SESSIONS 

0 Non-response or incorrect response Non-response or incorrect response 

1 Learner attempts behaviour but 50%, 

or fewer, of required elements in the 

operational definition were present 

Either a physical prompt or a model prompt 

required for successful completion 

2 Learner attempts behaviour but not 

all elements in the operational 

definition were present (more than 

50%, but fewer than correct) 

Either a verbal or gestural prompt required for 

successful completion 

3 Independent response Independent response 
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Appendix 3: WSSA-Q (V.2)  

WATER SAFETY SKILLS PROGRAMME: 

ASSESSMENT QUESTIONNAIRE (WSSA-Q) 

(V.2). 
 

Name of Learner:  

Age:  

Gender: 

1. Does your child have any pre-existing medical conditions?  

 

 

2. Is your child currently taking any medication that you feel we should know about?  

 

 

3. Is your child currently undergoing any other interventions at this time? If so, please 

elaborate. 

 

 

4. What is your child’s preferred method of communication? Are there any 

communication impediments? 

 

 

5. How many step instructions can your child follow? 

 

 

6. Does your child communicate spontaneously? 

 

 

7. Does your child engage in problem behaviour that is likely to occur during sessions? 

If so, please elaborate.  

 

 

8. How will we know if your child is uncomfortable or frightened?  

 

 

9. How will we know if your child feels happy or excited?  

 

 

 

10. How would your child indicate that they want something? (For example, an item, or 

to go to the toilet, or to stop an activity) 
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11. How long is your child able to maintain attention?  

 

 

 

12. What are your child’s favourite activities?  

 

 

 

13. What objects or items does your child find the most fun?  

 

 

 

14. What are your child’s least favourite activities?  

 

 

 

15. What objects or items does your child find the least fun?  

 

 

 

16. Has your child participated in swimming sessions before?  

 

 

 

17. Can your child swim:  

 

a. With a float 

 

b. Without a float, for less than half a length 

 

c. Without a float for more than half a length 

 

 

18. Can your child float:  

 

a. On their front 

 

b. On their back 

 

19. Can your child submerge under water? 

 

 

20. Does your child have any specific issues your think would impede their swimming 

progress? If so, please elaborate? 
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