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ABSTRACT

Research indicates that there is a need for fitness and recreational opportunities for adolescents
and young adults with autism. There is also research indicating there is a need for instructor
training in the areas of behaviour support, communication strategies, and curriculum
development. The study investigated the effectiveness of the | CAN Get fit program, a
community-based group fitness program for adolescents and young adults with autism. The
program uses Behavioural Skills Training (BST) to teach fitness instructors to implement
Positive Behaviour Support (PBS) to support the participation of individuals with autism.
Fourteen adolescents and young adults with autism and eight fitness instructors participated in
the study. A randomized control trial with a waitlist control group evaluated the effects of the |
CAN Get Fit program. Dependent measures included instructor fidelity of implementation of
PBS strategies, and participant engagement, problem behavior, physical fitness, social
relationships and community participation. Direct observation data and assessment instrument-
based data were gathered across three assessment periods: Baseline, post-intervention and
follow-up. Results documented statistically significant improvements in instructor use of PBS
strategies and in participant engagement and problem behavior following implementation of the
fitness program. However, no change within or between groups was evidenced in physical
fitness and in community participation. Although improvement was shown in interpersonal
relationships post-intervention for both groups, these changes were non-significant when
compared to the first baseline. Results are discussed in terms of relations and unique
contributions to the literature, implications for the provision of community-based fitness
programs to adolescents and young adults with autism, limitations and cautions, and future

research.
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CHAPTER 1: INTRODUCTION

Autism Spectrum Disorder

As defined by the DSM-V (American Psychiatric Association, 2013), autism spectrum
disorder (ASD) is a neurodevelopmental disorder that is characterized by persistent impairment
in social communication and social interaction, and restricted, repetitive patterns of behaviour,
interests or activities. ASD, which encompasses disorders previously referred to as Autistic
Disorder, Asperger’s Syndrome, and Pervasive Developmental Disorder-Not Otherwise
Specified (PDD-NOS), includes the word spectrum because it can manifest in varying ways,
depending on the severity of the condition, developmental level, and chronological age.

(American Psychiatric Association, 2013).

Symptoms of ASD are typically recognized between 12 and 24 months of age and persist
throughout the lifespan. Prevalence of ASD has increased in recent years, with reported
frequencies of 110 in 10,000 children and adults, which represents 1% of the population (Brugha

etal., 2011). The DSM-V criteria for autism spectrum disorder are:

() “Persistent deficits in social communication and social interaction across multiple
contexts, manifested by the following, currently or by history, including deficits in social-
emotional reciprocity, nonverbal communicative behaviours used for social interaction,
and developing, maintaining, and understanding relationships.

(I1) Restrictive, repetitive patterns of behaviour, interests, or activities, as manifested by at
least two of the following, currently or by history, including stereotyped or repetitive
motor movements, use of objects, or speech, insistence on sameness, inflexible adherence

to routines, or ritualized patters of verbal or nonverbal behaviour, highly restricted,



fixated interests that are abnormal in intensity or focus, and hyper- or hypo-reactivity to
sensory input or unusual interests in sensory aspects of the environment.

(111) Symptoms must be present in the early developmental period (but may not become fully
manifest until social demands exceed limited capacities, or may be masked by learned
strategies in later life).

(1V) Symptoms cause clinically significant impairment in social, occupational, or other
important areas of current functioning

(V) These disturbances are not better explained by intellectual disability or global
development delay. Intellectual disability and ASD frequently co-occur; to make
comorbid diagnoses of ASD and intellectual disability, social communication should be

below that expected for general developmental level”
Adults with Autism

The symptoms of ASD are often most marked in early childhood and school years, and it
is common for learning to occur to compensate for the core characteristics of autism. Many
individuals with autism will make improvements in behaviour and increased skills as a function
of learning throughout the lifespan (American Psychiatric Association, 2013). Nonetheless, only
a small portion of these individuals will live independently, and only 6% of adults with autism
obtain full-time employment (Chappel & Somers, 2010). Adults with autism may continue to
face challenges maintaining socially acceptable behaviour, organizing practical demands without
aid, and coping with stress and anxiety (Happé and Charlton, 2012). Research has suggested
quality of life can be enhanced for adults with autism by implementing interventions to reduce
problem behaviour and by creating opportunities to participate in community based leisure

activities (Chiang & Wineman, 2014).



Quality of Life for Individuals with Autism

Quality of life has been characterized as the degree to which an individual perceives their
well-being and general satisfaction with life, which may be measured by observable levels of
functioning and subjective personal perception of affective and social experience (Majnemer,
Shevell, Law, Poulin, & Rosenbaum, 2008). Research has shown that individuals with
developmental disabilities may have impairments that affect one’s ability to enjoy a quality of
life at a similar level of peers of the same age and stage of life. Quality of life is not static, and
can be enhanced in a dynamic way by discovering and experiencing new opportunities and
possibilities. Context specific and individualized support strategies can be used to empower
adults with autism to actualize their potential (Reinders & Schalock, 2014). These strategies may
include specialized training, guidance, structured opportunities, and social arrangements

(Schalock, 2004).

Quality of life is considered to be a multidimensional phenomenon that applies
consistently to all people. Across two decades of research, Robert Schalock and his colleagues
have identified eight core domains of the quality of life construct (Schalock, 2004). These are:
personal development, interpersonal relationships, community involvement, rights, physical
well-being, emotional well-being, material well-being, and self-determination. Although the
meaning and value of these domains may vary across different people, culturally sensitive
assessment can be used to measure quality of life across cultures, as has been demonstrated
through validation studies in countries such as Spain and China (Reinders & Schalock, 2014;
Loja, Costa, & Menezes, 2012; Wong, Wong, Schalock, & Chou, 2011). The core quality of life
domains most relevant to this proposed study are physical well-being, interpersonal relationships

and community involvement. These domains are discussed below.



Physical Well-Being

The core domain of physical well-being includes self-care, physical fitness, health, and
nutrition (Schalock, 2004). Physical exercise has been shown to increase appropriate behaviour,
reduce problem behaviour (Lancioni & O’Reilly, 1998) and decrease stereotypic behavioural
patterns (Elliot, Dobbin, Rose, & Soper, 1994) for individuals with autism. For example, Sowa
and Meulunbroek (2012) conducted a meta-analysis of 16 studies that evaluated the effects of
physical activity on behavioural outcomes for individuals with autism between the ages of 4 and
41 years old. In addition to improving health, muscle tone, and energy, positive behavioural
outcomes, results indicated that overall physical activity yielded positive changes in behaviour
including improvements in social behaviour, communication skills, academic engagement, and
sensory skills. Lang et al. (2010) conducted a systematic review of 18 studies involving physical
exercise and individuals with autism between the ages of 3 and 41 years old. The results of this
study also indicated that exercise contributed to positive physical and behavioural outcomes. In
terms of physical health, exercise was associated with increases in endurance, strength,
flexibility, and aerobics. Behavioural improvements were demonstrated in academic
engagement, accuracy, and on-task behaviour. In addition, results indicated that exercise was
associated with decreases in stereotypy in 11 of the 18 studies, as well as reduced self-injury and

disruptive behaviour.

Interpersonal Relationships and Social Inclusion

The domain of interpersonal relationships includes having a social network of meaningful
relationships, positive social interactions, and a support system of people who can provide

emotional, physical, and financial support and advice. The domain of social inclusion includes



community integration, community participation, community contribution, and support network
services (Schalock, 2004). While some individuals with autism have social deficits as a result of
a lack of social motivation, many individuals are highly motivated to form meaningful and
significant social hips, but lack the skills to do so. The consequences of lacking these social skills
can present in the form of peer rejection, peer victimization, poor social support, isolation and
loneliness (Laugeson & Ellingsen, 2014). Developing and maintaining interpersonal
relationships and increasing social competence can enable individuals to function successfully in
broader contexts, resulting in increased social inclusion. For example, Osrmond, Krauss, and
Selzter (2004) conducted a longitudinal study that investigated peer relationships and
participation in social and recreational activities. The study included the families of 235
individuals with autism that lived at home and were between the ages of 10 and 47 years, with
the mean age being 19 years old. Results of this study showed that only 19 individuals in the
sample (8.1%) had at least one peer of the same age that they engaged in reciprocal activities
outside of organized settings. One fifth (20.9%) reported to have at least one peer relationship
that involved some activity outside of prearranged settings. One quarter (24.3%) reported to
having peer relationships in only prearranged settings. Most importantly, a staggering 109
individuals (46.6%) reported to have no reciprocal peer relationships of any nature within or
outside of prearranged activities. Results also showed that approximately three quarters of the
sample were active. One third of the sample (38.5%) engaged in group activities or religious
activities, and these were mostly facilitated by parents and caregivers. Fewer individuals engaged
in informal socializing with relatives (22.6%), friends (20.9%), or with people from school or
work (13.2%). Osrmond et al. (2004) also reported that there was a significant correlation

between participation in social and recreational events and the frequency of friendships. When



reciprocal social interaction skills were less impaired, increased participation in social and
recreational activities was predicted. These results suggest the potential value of group recreation
programs for adolescents and adults with autism and developmental disabilities, particularly

programs that target opportunities for reciprocal social interaction.

Access to Community Recreation Programs

While research informed knowledge about the effects of physical activity on individuals
with autism and other developmental disabilities is growing (Lancioni & O’Reilly, 1998) there is
little research on how to best train staff in supporting these individuals in community recreation
programs focused on physical activity. Community recreation providers are experts in teaching
the skills of the physical fitness or sport activity for which they have expertise. However, as
individuals with autism often present with learning difficulties and challenging behavior,
community recreation providers require additional skills in instructional technology and
behaviour management to work with these individuals. The absence of these skills in service
providers can result in a lack of accessible community recreation programs for individuals with
autism. A literature search in Psychlnfo for the keywords “staff training” and “autism” yielded
100 articles between the years of 1996 and 2016, none of which were related to staff training in
community recreation settings. A literature search in SportDiscus for the keywords “training”
and “autism” yielded 106 articles between the years of 1972 and 2016, also with no research to
be found that indicated how to teach community recreation staff to work with individuals with
autism. In SportDiscus, there was one study that suggested what to teach community recreation
staff working with individuals with autism. Healy, Judge, Block, and Kwon (2016) conducted a
survey with 106 certified adapted physical educators that highlighted the need for training for

adapted physical education specialists. The majority of participants in the study held degrees in



health and physical education (66%), kinesiology (9%), special education (2%), exercise science
(4%), and movement (1%). Results of the study showed that 83% of the participants did not take
a specific course in teaching physical education to individuals with autism and identified
behavior management, communication strategies, and curriculum development as areas in which
they believed they required further training. Furthermore, respondents identified knowledge of
the characteristics of autism, assessment, positive behavior support strategies, motivational
strategies, and methods for adapting activities as competencies necessary to teach students with

autism.

There also is growing clinical interest from community recreation providers to learn how
to best support individuals with autism in the community recreation setting, as evidenced by a
growing number of workshops and resources across Canada. For example, the 2016 Canadian
Sport for Life National Summit featured the topic of autism, including the partnership between
two non-profit organizations that offer sports programs for individuals with autism and
disabilities: Special Olympics Canada and the Canucks Autism Network located in British
Columbia. These two organizations have worked together to create an autism module to educate
coaches on what autism looks like in the sport setting, and how to provide support to individuals
with autism in sport (Sport for Life, 2016). Given the growing clinical interest in training
community recreation providers, there is a clear need for empirical evidence to identify best

practices in this area.

There are two empirically supported practices that have much promise for community
recreation staff to support individuals with autism in community recreation programs. The first is
Behavioural skills training (BST), an instructional strategy that has shown to be effective in

teaching parents and educators skills to work with individuals with autism and other



developmental disabilities in the home, school, and community setting (Shayne & Miltenberger,
2013; Miller, Crosland & Clark, 2014; Jull & Mirenda, 2015). The second is Positive Behaviour
Support (PBS), a science-based and values-informed approach to making meaningful and lasting
changes in an individual’s behaviour and quality of life (Lucyshyn, Dunlap & Freeman, 2015).

The two practices, BST and PBS, are discussed in more detail below.

Behavioural Skills Training (BST)

Behavioural skills training (BST) is an approach to teaching new skills that combines
four strategies: instruction, modeling, role-play or behavioural rehearsal, and feedback.
Instruction involves providing a learner with information that helps him or her understand how to
engage in the target behaviour. Instruction is presented in a manner that matches the learner’s
comprehension and ability level. In addition, the learner is prompted to repeat the instruction to
indicate an accurate understanding of the instruction, as well as to increase the likelihood that the
learner is able to self-prompt the target behaviour at a later time. Modeling provides a
demonstration of the target behaviour for the learner. Modeling can be live, on audio, or on
video, and is most effective when: (a) conducted in the actual performance setting; (b) presented
in a variety of ways to enhance generalization; and (c) the learner is reinforced for engaging in
the modeled behaviour. Role-play or rehearsal provides an opportunity for the learner to practice
the behaviour, as well as for the instructor to assess the learner’s performance. Role-play or
rehearsal should be programmed for success, occur in the proper context, and include
reinforcement for target behaviour. Feedback follows the learner’s performance immediately,
providing error correction or further instruction for improvements. Feedback should always
include praise and provide corrective information that informs the learner how to improve his or

her performance (Miltenberger, 2012).



Research has shown that BST has been effectively used to teach parents to conduct
functional assessments (Shayne & Miltenberger, 2013), to treat food selectivity (Seiverling,
Williams, Sturmey & Hart, 2012), and to teach safety skills (Harriage, Cho Blair &
Miltenberger, 2016). BST also has been effectively used to teach school personnel to implement
classroom management practices (Miller et al., 2014), to teach social skills (Kassardjian et al.,
2014), and to increase child language development (Gianoumis, Seiverling & Sturmey, 2012).
To date only one study, conducted by Jull and Mirenda, has incorporated BST to train
community recreation staff to teach a physical activity to individuals with autism and

developmental disabilities.

Jull and Mirenda (2015) conducted a modified, non-concurrent multiple baseline design
to demonstrate the efficacy of BST in teaching swimming instructors to use discrete trial
teaching and visual activity schedules to teach children with autism swimming skills in public
pools. Participants included six swimming instructors who were certified lifeguards and eight
children diagnosed with autism. The intervention included providing the six instructors with a 3-
hour, in-class workshop in behavioural support strategies, followed by 2.5 hr of in vivo coaching

across ten 30 min swimming lessons.

Results of this study showed that during baseline, instructors’ use of key skills such as
visual schedules, prompts, praise, rapport-building activities, and clear instructions was low
(M=36.5). After intervention, improvements were shown across all of these instructional skills
(M=83.4). For child swimming skill acquisition, across the eight children 18% to 100% of skills
assessed in baseline improved by at least one level during intervention. Seven of the eight
children demonstrated increases in both new and established skills, while the eighth child

showed increases in only established skills. Instructors rated this intervention with high social



validity (M=4.6 on a 5-point scale), and commented that they believed this training should be
mandatory for swimming instructors working with children with special needs. Parents also rated
the intervention with high social validity (M=4.8). They commented that they hoped more
training would be available at community pools and that the training should be offered to other
recreation service providers such as gymnastics, skating, skiing, and biking instructors. The
results of this study demonstrated that providing training to instructors using BST paired with in

vivo coaching is effective and efficient in increasing both instructor and child skill acquisition.

Positive Behaviour Support (PBS)

PBS is a science-based and values-informed approach to addressing challenging
behaviour that incorporates applied technologies of behaviour change and instruction that have
been validated by empirical research (Lucyshyn et al., 2015). Using the scientific discipline of
applied behaviour analysis (ABA) as a foundation for assessment and intervention design, PBS
also integrates principles from other disciplines such as biomedical science and developmental
psychology. As a values-informed approach, strategies used in PBS are based on the goals,
preferences, and context of the individual receiving support, and by his or her parents, teachers,
and/or support workers. Behavioural support plans are developed, implemented, and evaluated in
collaboration with key stakeholders, and interventions are designed to be acceptable, feasible,
and effective when used by natural change-agents in natural settings in the home, school and

community (Lucyshyn et al., 2015).

Positive Behaviour Support emphasizes the use of educative and reinforcement-based
interventions, with the majority of focus on proactive, preventative strategies. A functional

assessment provides an understanding of the variables associated with problem behaviour and
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the information necessary to develop an effective behaviour support plan (Lucyshyn et al., 2015).
A competing behaviour pathways model provides an understanding of the features of the
environment, which set the stage for, occasion, and maintain problem behaviour. The pathways
diagram also provides an understanding of the features of a solution, including desired
behaviour, consequences that will strengthen desired behaviour, and alternative replacement
behaviour that serves the same function as problem behaviour. Based on functional assessment
results, multicomponent PBS plans are designed to render problem behaviour irrelevant and
ineffective at achieving its function or purpose. PBS plans include setting event strategies,
antecedent strategies, teaching strategies, and consequence strategies. At an individual level,
PBS is used to increase an individual’s successful inclusion and competence in school and
community settings, ability to communicate his or her wants and needs, and overall quality of
life. At a systems level, PBS is used to strengthen organizational or family systems to create
environments in which behaviour support plan strategies can be implemented with fidelity and

sustained over time (Lucyshyn et al., 2015).

There is a strong body of experimental research documenting the effectiveness of PBS in
family (Buschbacher, Fox, & Clarke, 2004; Clarke, Dunlap & Vaughn, 1999; Duda, Clarke, Fox,
& Dunlap, 2008; Durand, Hieneman, Clarke, Wang & Rinaldi, 2012; Fettig, Schultz, &
Srechkovic, 2015; Vaughn, Wilson, & Dunlap, 2002) and school (Bradshaw, Mitchell & Leaf,
2010; DePry & Sugai, 1998; Ervin, DuPaul, Kern, & Friman, 1998; Horner et al., 2009; Lewis,
Sugai & Colvin, 2000; Bradshaw, Mitchell & Leaf, 2010; Strickland-Cohen & Horner, 2015)
settings. Despite the richness of empirical support for PBS in these natural settings, there remains
no research on the effectiveness of PBS in community recreation settings with individuals with

autism and other developmental disabilities. One community recreation setting that has anecdotal
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evidence of the effectiveness of both BST and PBS in supporting children and youth with autism

in physical exercise and sport activities is the Canucks Autism Network.

Canucks Autism Network

The Canucks Autism Network (CAN) is a non-profit organization that provides sports,
art, and social programs for individuals with autism and their families (Canucks Autism
Network, 2015). CAN is becoming recognized across Canada because of its comprehensive
strategy for building capacity for community recreation providers to support individuals with
autism (Canadian ASD Alliance, 2015). To prepare community recreation providers to support
individuals with ASD to successfully participate in sport and physical fitness programs,
supervisory staff implement BST to train support workers in the use of PBS with the children,
youth and young adults who participate in the programs. Doing so also is consistent with adapted
physical educators’ views about the competencies necessary to successfully include individuals
with autism in community recreation programs (Healy et al., 2016). In addition to thorough
training in these competencies for all support workers at CAN, the organization also offers this
training to other community recreation providers across British Columbia, Canada. Anecdotal
evidence of the effectiveness of this training may be seen in numerous testimonials by parents
and requests for training by community recreation providers (Canucks Autism Network, 2016).

However, there is no empirical evidence to date that this program is effective.

Given the dearth of research that documents the effectiveness of community recreation
programs for individuals with autism, there is a need to empirically investigate such programs. In
collaboration with the Canucks Autism Network, this study investigated the effectiveness of a

fitness program called “I CAN Get Fit,” which included the use of BST to provide fitness

12



instructors with training in PBS to support adolescents and young adults with autism in a group

fitness setting over a 6-week period.

Research Questions

In this study, I investigated the effects of the | CAN Get Fit program on: (a) the ability of
fitness instructors to implement PBS strategies during | CAN Get Fit sessions, after having been
taught through BST to use such strategies; (b) the effects of instructor implementation of PBS on
participant engagement and problem behaviour; and (c) the fitness and social/leisure experiences

and skills of adolescents and adults with autism.

The study addressed four research questions related to training fitness instructors to

implement PBS strategies with adolescents and adults with autism:

(a) Will the use of BST to teach instructors to use PBS yield a statistically significant
increase in instructor use of PBS strategies with fidelity during post-intervention
assessment and follow-up when compared to baseline assessment?

(b) Will instructor implementation of PBS strategies yield a statistically significant
increase in participant engagement and decrease in problem behaviour for adolescents
and adults with autism during post-intervention assessment and follow-up when
compared to baseline assessment?

(c) Will there be a statistically significant increase in participant engagement and
decrease in problem behaviour in the experimental group when compared to the

waitlist control group?

13



(d) Do fitness instructors view | CAN Get Fit as socially valid; that is, do they view the
goals, procedures and outcomes of the program to be important, acceptable and

feasible?

The study also addressed four additional research questions related to | CAN Get Fit for

the adolescents and adults with autism:

(@) Will participation in I CAN Get Fit yield a statistically significant improvement in
physical fitness, interpersonal relationships, and community involvement for
adolescents and adults with autism during post-intervention and follow-up, when
compared to baseline assessment?

(b) Will there be a statistically significant difference in physical fitness, interpersonal
relationships, and community involvement in the experimental group when compared
to the waitlist control group?

(c) Do the adolescents and adults with autism participating in | CAN Get Fit view the
program as socially valid?

(d) Do the parents/care providers of the adolescents and adults with autism participating
in I CAN Get Fit view the program as socially valid; that is, do they view the goals,

procedures and outcomes of the program to be important, acceptable and feasible?

Hypotheses

| hypothesized that implementing BST with | CAN Get Fit instructors would lead to
statistically significant increases in accurate instructor use of PBS strategies. | also hypothesized
that instructor implementation of Positive Behaviour Support would lead to statistically

significant improvements in participant engagement and problem behaviour. I also hypothesized

14



that implementation of I CAN Get Fit would lead to statistically significant improvements for
adolescents and adults with autism in physical fitness, interpersonal relationships, and
participation in community-based leisure activities. I also predicted that the social validity of the
I CAN Get Fit program would be high; that is, participants, instructors, and the parents of
participants would view the goals, procedures and outcomes of the program to be important and
acceptable. If these results were obtained, the study would have significant implications for

professionals who support adults with autism in leisure recreational settings.
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CHAPTER 2: METHOD

Recruitment

Twenty-two participants participated in this study. Fourteen participants were adolescents
and adults with autism between the ages of 16 and 26 who participated in the | CAN Get Fit
program. In addition, eight kinesiology students were recruited to be fitness instructors for the |
CAN Get Fit program. The procedures for recruiting I CAN Get Fit participants and fitness

instructors are described below.

Participant Recruitment

For the purpose of this study, adolescents and adults with autism are referred to as
“participants.” Fourteen individuals with autism were recruited through the Canucks Autism
Network. To create congruency with the type of participants of which community recreation
programs are comprised, six of the participants had a history of little to no problem behaviour,
and eight of the participants had a history of mild to moderate problem behaviour. This is the
typical make-up of Canucks Autism Network programs, and is a realistic and feasible

composition of participants for a program such as | CAN Get Fit.

The Canucks Autism Network e-mailed all families with members between the ages of
16-35. The letter described the general purpose of the study, criteria for participation, time
involved, and basic information about the procedures involved in the study (See Appendix A).

To be eligible for the study, the participants:

(a) had a formal diagnosis of autism

(b) were a registered member of the Canucks Autism Network

16



(c) were between the ages of 16-35

(d) were willing to submit a Physical Activity Readiness Questionnaire Plus (PAR-Q
Plus) prior to the start of the program

(e) for approximately half of the participants, had a history of little to no challenging
behaviour in home, school, or community settings; and had not caused injury to
themselves, another person, or resulted in property destruction within the past year

(F) for approximately half of the participants, had a history of mild to moderate
challenging behaviour in home, school, or community settings; and had not caused
injury to themselves, another person, or resulted in property destruction within the
past year

(9) were willing to commit to attend all sessions for the duration of the program

(h) were willing to sign the UBC BodyWorks Facility Centre waiver form

In addition, the self-advocate or participant’s parent/guardian:

(a) were willing to complete assessment instruments and questionnaires prior to, during,
and following the study (i.e., Resident Lifestyle Inventory, Social Network Analysis

Form, and Social Validity)

Individuals were excluded from the study if they:

(a) were younger than 16 or older than 35 years old
(b) had a history of severe challenging behaviour that had resulted injury to themselves,

another person, or resulted in property destruction within the past year

17



(c) had been diagnosed with other developmental and/or physical disabilities that would
hinder their ability to participate in a physical fitness program of this nature (e.g.,

Cerebral Palsy, Down Syndrome, Fetal Alcohol Syndrome)

Families who respond to the recruitment letter were invited to provide permission to be
contacted by the researcher, who invited them to fill out and submit a participant information
form. The participant information form identified whether the participant was eligible for the
research study. Eligible participants received additional information from the investigator
regarding the purpose, procedures, and timeline of the study. They were then provided with an
opportunity to ask questions and read an informed consent form. The informed consent form for
parents/guardians included consent for participation in all activities of | CAN Get Fit. The
informed consent form also requested permission for the researcher to release demographic and
personal information gathered by the Canucks Autism Network, with names and identifying
information omitted. Participants with autism were invited to sign an informed assent form. This
involved reading to the prospective participant a simplified version of the study with visual
pictures explaining the most important features of consent, such as study procedure, risks and

benefits, and the right to withdraw. Table 1 below displays participant demographic information.
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Table 1

Participant Gender, Medical Conditions, Communication, and Physical Limitations

Group Gender Medical Conditions Communication Eh_ysu_:al
Limitations

Experimental

1 M N/A 3-5 Word N/A
Phrases

2 M ADHD, Anxiety Full Sentences N/A

3 M Type 1 Diabetes Full Sentences N/A

4 M ADHD, Anxiety Full Sentences N/A

5 M N/A Full Sentences N/A

6 F N/A Full Sentences N/A

7 M N/A Full Sentences N/A

Waitlist

1 M Epilepsy Full Sentences N/A

2 M Epilepsy, Unspecified Full Sentences N/A

Psychatric Disorder

3 F N/A 3-5 Word N/A
Phrases

4 M N/A 3-5 Word N/A
Phrases

5 M N/A Full Sentences Limited upper

body strength
6 M Epilepsy, Hypothyroid Full Sentences Vision
7 M N/A Full Sentences N/A

Note. Unshaded lines = Individuals with mild to moderate problem behaviour;

Shaded lines = Individuals with little to no problem behaviour

Instructor Recruitment

For the purpose of this study, individuals participating in the study as fitness instructors

were referred to as “instructors.” Instructors were recruited through the UBC Kinesiology

department. A letter was e-mailed to kinesiology students, as well as posted in the kinesiology

department building. The letter described the general purpose of the study, criteria for

participation, time involved, and basic information about study procedures (See Appendix B). To

be eligible for the study, the instructors:
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(a) were enrolled as a student at UBC, preferably in the Kinesiology or related
department

(b) had no formal coursework in Positive Behaviour Support or applied behaviour
analysis

(c) had prior experience instructing a sport or fitness activity

(d) had a Personal Training certification from the Health and Fitness Federation of
Canada (HFFC), Canadian Society for Exercise Physiology (CSEP), American
College of Sports Medicine (ACSM), or equivalent

(e) were willing to commit to attend all sessions for the duration of the program

(f) obtained a criminal record check

Instructors were excluded from the study if they:

(a) were not a current UBC student

(b) had coursework or a certification in applied behaviour analysis

(c) did not have a Personal Training certification from the Health and Fitness Federation
of Canada (HFFC), Canadian Society for Exercise Physiology (CSEP), American
College of Sports Medicine (ACSM), or equivalent

(d) did not pass the criminal record check

Instructors who responded to the letter were asked to show their personal training
certification to confirm eligibility. Eligible instructors received additional information from the
investigator regarding the purpose, procedures, timeline of the study, and were provided with the

opportunity to ask questions before being invited to sign the informed consent form.

20



Sampling

Eligible participants and instructors were assigned into two equal groups using stratified
randomization. The experimental and waitlist groups were each randomly assigned 3 participants
with little to no problem behaviour and 4 participants with mild to moderate problem behaviour.
The experimental and waitlist groups were each randomly assigned 4 eligible instructors with no

restrictions by the researcher.

Assignments took place at the Canucks Autism Network, and participants were enrolled
and notified of their program start date via the Canucks Autism Network. Participants and
instructors were blind to whether they were in the experimental group or waitlist control group.
The Canucks Autism Network programs often have a limited number of spaces per program, and
it is common for participants to be on a waitlist to access a program. In the same way,
participants in each respective group were informed of whether they were to start the fitness
program in the first (experimental) group or the second (waitlist control) group. Instructors also

were blind to the conditions of the study.

Setting and Materials

In order to build capacity for serving individuals with autism in the community, the
Canucks Autism Network creates partnerships with other organizations. The | CAN Get Fit
program was implemented in partnership with the UBC BodyWorks Fitness Centre, a UBC
Kinesiology department outreach program focused on providing evidence-based, non-

competitive fitness opportunities to adults.

All sessions took place at the UBC BodyWorks Fitness Centre, an adult-oriented fitness

facility focused on evidence-based practices, designed and run by the UBC School of

21



Kinesiology. The BodyWorks Fitness Centre provided all fitness equipment used in the study,
such as mats, tension bands, exercise balls, and weights. The Canucks Autism Network paid for
facility fees, instructor wages, facilitate instructor training and provided instructional materials,
such as visual supports, lesson plans and worksheets, and adaptive technology. As part of the
capacity building efforts, UBC BodyWorks instructors who did not participate in the | CAN Get
Fit program were provided with autism and behaviour support training. The Canucks Autism
Network and UBC BodyWorks Fitness Centre agreed to allow research to be conducted in the |

CAN Get Fit program to investigate the effectiveness of the program.

Measurement

There were three proximal dependent variables that were directly measured. These were
instructor implementation fidelity, participant engagement, and problem behaviour. In addition,
there were three distal dependent variables. Physical fitness was directly measured and social
relationships and community participation were indirectly measured. Lastly, participants
evaluated the social validity of the | CAN Get Fit program. Dependent variables and their

measurement procedures are described below.

Termination Criteria

To ensure the safety of all participants, a termination criterion was established in relation
to participant problem behaviour. In collaboration with the fitness instructors, a level of
intolerable problem behaviour was defined. Intolerable problem behaviour included, for
example, three to five instances of minimally tolerable problem behaviour or one instance
intolerable problem behaviour. Intolerable problem behaviour included instances of property

destruction, physical aggression, and self-injurious behaviour. Instructors were informed of their
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right to terminate the instructional session at any time during the study and a signal for
termination was agreed upon. However, during the study the occasion for termination did not

arise.

Dependent Measures

Dependent measures were gathered during observation sessions at three assessment
periods of the study: baseline, post-intervention and follow-up. At each assessment period, two
structured observations were conducted. During structured observations, participant behavior and
instructor behaviour were videotaped, and data were collected for each individual in the study.
For each measure, the average of the two structured observations served as the final score for
that observation period. The two structured observations occurred over the period of one week.
Each structured observation consisted of a 60-minute fitness session. Fitness instructors were
given an in-class lesson plan template in advance, and were asked to implement the lesson plans
independently. No behavioural support or advice was provided during structured observations.
Exercises in each lesson plan varied slightly; however the structure of each lesson remained the

Same.

Instructor implementation fidelity. Instructor implementation fidelity was measured for
instructor use of Positive Behaviour Support strategies and instructor implementation of fitness
lesson plans. Instructor implementation fidelity of fitness lesson plan data results were not used
as dependent measures in the study, but rather to ensure fidelity across all assessments. Instructor

implementation fidelity measures are described below.

Instructor implementation fidelity of Positive Behaviour Support strategies. Instructor

use of 14 PBS strategies was measured. These strategies addressed five categories of behaviour
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support, which are setting the stage for success, preventing problem behaviour, teaching 