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   Within the limitation of this study (i.e., single subject design with 
one participant), it is suggested that the use of a reinforcer with 
visual and verbal cues as instructional strategies may be considered 
and applied in future exercise programming of these individuals 
(Maljaars, Noens, Jansen, Scholte, & van Berckelaer-Onnes, 2011). 
Specifically, individuals with ASD and ID are at-risk of physical 
inactivity and a sedentary lifestyle. Engagement in physical activity 
such as walking with an effective reward system with visual and 
verbal cues built in an educational environment is recommended. 

Introduction 

The purpose of this study was to examine the influence of a 
token economy reward system with visual and verbal cues on 
treadmill walking time for an adult diagnosed with autism and an 
intellectual disability. An A1-B-A2 single subject design with a 
changing criterion method was used in a home setting. In Phase 
A1 (baseline), there was no reinforcement or visual and verbal 
cues provided during treadmill walking. During the B Phase 
(intervention) a token economy reward system was initiated 
when desired walking time was achieved within every trial during 
the B Phase visual and verbal cues were provided. During the A2 
Phase, as in the A1, there was no reinforcement or visual and 
verbal cues provided during treadmill walking. Based on the 
results of this investigation, the average walking time within the 
Phase B compared to the Phase A1 increased 176% (14.7 to 26 
min.) Without reinforcement in the A2 Phase the participant‘s 
walking time decreased 76% (35.4 to 8.5 min.) compared to the B 
Phase. Within the limitation of this study, it was concluded that 
the use of reinforcement combined with visual and verbal cues 
were highly effective in increasing the targeted walking time.  

.  

Participant 

     The participant was a 26-year-old male, diagnosed with 
moderate autism and accompanying intellectual disability. 
Michael lives at home with both parents and attends a Day 
Rehabilitation Center and also is currently a Special Olympian 
where he competes in bowling. 

 Experimental Design 

      An A1-B-A2 single subject design with a changing criterion 
method was used in this study. In Phase A1 (baseline), there was 
no reinforcement or visual and verbal cues provided during 
treadmill walking. During the B Phase (intervention) a token 
economy reward system was initiated when desired walking time 
was achieved within every trial during the B Phase visual and 
verbal cues were provided. During the A2 Phase, as in the A1, 
there was no reinforcement or visual and verbal cues provided 
during treadmill walking. An A1-B-A2 design was selected 
because it represents the logical and reasoning relationship 
between independent and dependent variables. 
Changing  criterion method allow for gradual, systematic 
manipulation of a target behavior (i.e., duration of treadmill 
walking).  

 Procedure and Data Collection 

      This study was conducted in the participant's home and each 
walking session was videotaped to later analyze the specific 
participant exercise behavior between different phases of the 
study. The frequency of the intervention was 3 times per week. 
The treadmill exercise session began with a warm-up at 2 mph for 
30 s and then increased to 3.2 mph with a level 1 vertical incline. 
During each session, the outcome data of each walking time 
period was recorded. A Polar watch FT7 was used to record heart 
rate during each 30 s interval while observing five specified 
behaviors (i.e., exercise behavior patterns, requesting reinforcer, 
stop request, sound-making, and non-specified behaviors). The 
procedures during each phase are described in Table 1, below.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Based on the token economy reward system with visual and 
verbal cues, it is suggested that these teaching strategies 
contributed to the participants' increased walking duration of 
individuals with ASD and an intellectual disabilities. This findings 
support Schultheis et al. (2000), Sowa & Meulenbroek (2012) and 
Yanardağ et al. (2010) whose researchers suggest that the 
increased attention and familiarity of the exercise environment 
was based on the effectiveness of the reinforcement. Additionally, 
other researchers have further stated that the effective use of 
visual and verbal cues have facilitated individuals with ASD to 
follow expected exercise performance tasks (Sowa & 
Meulenbroek, 2012; Tovin, 2013). 

 

 

Purpose 

    The purpose of this research project was to examine the 
influence of token economy reward system based on visual and 
verbal cues on the duration of treadmill walking. 

  
. 

Phase Procedure 

     
 
     A1 

During the baseline stage there is no manipulation or change 
in the environment. Prior to the start of intervention was 
determined by the trend of data set points  during this stage. 
The duration of walking time and the observation of specific 
behaviors was recorded in the participant's home. 

 
 
 
 
 
     B 

The intervention consisted of three main elements, 

organized environment (i.e., exercise area), individualized 

system (i.e., verbal/visual demonstration and reinforcer), 

learning schedule (a poster board and sequent schedule ), 

recommended by TEACCH (Schopler & Mesibov, 1994). Each 

level of expected walking compliance during intervention had 

been developed prior to the intervention phase. If the 

participant met the desired criteria (standard deviation and 

mean) in three consecutive trials, the participant was then 

shifted to the next level.  

     A2 In The same procedure was used in A1 Phase. 

Results 

 

Figure 1. Information on the duration of treadmill walking. (Phase B includes 
Level 1-3.) 
 
 

Moderate intensity range: 115～155 bpm 

Figure 2. Observed exercise intensity levels from the total average duration.  

    Figure 3. Graph of percentage of each classified behavior in each phase.  
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Interobserver Agreement  

    Interobserver agreement was calculated on a randomly chosen 
sample of six trial observations from the three Phases and 
electrically recorded observations. Based on the comparison of 
the three investigators' scores across the six trial observations, 
inter-rater reliability between was 97% for exercise behavior 

patterns, 100% for reinforcement request, and 85% for non-

specified behaviors. 

Response to Observed Behaviors 
 

Responses to Exercise Intensity 
 

Response to reinforcement and visual and verbal cues in a structured 
environment.    
 
 

Autism spectrum disorder (ASD) is defined as a 
neurodevelopment disorder causing substantial delay in 
communication, and social interaction associated with the 
development of “restricted, repetitive and stereotypic” patterns 
of behavior, interest, and activities (American Psychiatric 
Association [APA], 2013 ).  

It has been documented that children, adolescents and adults 
with disabilities (e.g., mild to moderate intellectually disabilities, 
including ASD) demonstrate physical fitness levels that are not 
only inferior to their non-disabled peers, but reflect a society 
living a sedentary lifestyle (Petetti, 2007). A study by Amelia 
(2012) showed the use of reinforcement, such as a token 
economy may enhance the performance of an individual with 
ASD to more successfully complete a desired activity. 
Furthermore, based on the principles of Treatment and 
Education of Autistic and Related Communications-Handicapped 
Children (TEACCH), the importance of visual and verbal cues for 
individuals with ASD can contribute to successful physical activity 
programming (Schultheis, Boswell, & Decker, 2000; Yanardag, 
Yılmaz, & Aras, 2010).  

A socially valid functional physical activity for individuals with 
ASD is walking. The individuals can readily engage with little 
equipment and can be performed in natural settings as the most 
common physical activities (Stanish, 2004). The research related 
to adults with ASD and an intellectual disabilities is very limited, 
particularly, for the use of reinforcement with visual and verbal 
cues. 
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Table 2. Summary of treadmill walking: Descriptive information  
Resting 
HR  

Averag
e HR  

Peak 
HR  

Recovery 
HR  

Duration  
(min ± SD)  

Phase A1   84 136 148  99 14.7  ± 4.7   
 
Phase B 

Level 1 (20min)  81 131 141  99 20.0  N/A 
Level 2 (23min)  75 131 146 108 23.0  N/A 
Level 3 (26min)  91 137 150 107 26.0  N/A 

Phase A2   85 130 141 110 20.8 ± 14.0  
Average   83 133 145 105 16.9 ± 4.2  
Note. SD = standard deviation; HR=heart rate (beats/min)  
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