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ABSTRACT

This current study was an extension of Persicke et al. (2014) and was conducted to
evaluate the effectiveness of clicker training on increasing the amount of heel-to-toe strides for
three children with Autism Spectrum (ASD). Persicke et al. assessed the effectiveness of
TAGteach™ procedures in combination with a correction procedure. This current study used
only the clicker training phase. The results of the current study suggest that clicker training can
serve as an effective intervention to increase heel-to-toe strides, thereby decreasing toe walking.
Baseline levels of all participant’s heel-to-toe strides were below 30% of steps. All three
participants increased their heel-to-toe steps above 80% following the implementation of clicker
training, and results maintained throughout all fading trials. Social validity measures indicated
that clicker training was easy to use and understand. Future research should investigate
delivering an auditory stimulus through a device other than a clicker to increase the treatment
fidelity and social validity due to a clicker being associated with animal training. This research
demonstrated that clicker training can be a viable intervention for children with Autism

Spectrum Disorder who exhibit toe walking.
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CHAPTER 1
INTRODUCTION

Idiopathic toe-walking is a common motor deficit in children with Autism Spectrum
Disorder (ASD), occurring in approximately 19% of children diagnosed with ASD (Ming,
Brimacombe, & Wagner, 2007). Idiopathic toe-walking is defined as an equinus gate, meaning
that the person walks making contact between their toes and the floor, without their heels
touching the floor. The difference between idiopathic toe-walking and other forms of toe-
walking is that idiopathic toe-walking has no known physical cause. If left untreated, toe-
walking can result in motor development complications, such as a tightened heel cord, or gross
motor gate issues, which can require intensive treatments. Tightened heel cords can be seen in an
analysis of the ankle in plantarflexion (the toes are pointed towards the floor with the heel in a
raised position) while walking, where the plantarflexion is 10 to 30 degrees more than usual and
the weight is primarily placed on the balls of the feet. Tightened heel cords lead to pain for the
affected person, as well as inability to walk with a normal gait until it is corrected (Barrow,
Jaworski, & Accardo, 2011). However, toe walking does not normally impair balance and
coordination (Sala, Shullman, Kennedy, Grant, & Chu, 1999). In order to be diagnosed with
idiopathic toe-walking, this gross motor deficit must last for 3 months after independent walking
has been achieved and must be present in over 50% of steps (Barrow, Jaworski, & Accardo,
2011).

When treating idiopathic toe-walking, there are several intervention options reviewed in
the literature: surgery, physical therapy, or behavioral therapy. Surgical options that are often
used include lengthening the calf muscles or the Achilles tendon (Oetgen & Peden, 2012).

Surgery is often the treatment that is selected when physical malformations have occurred and



can result in a long recovery period for the individual. A common method to manage toe-walking
is to undergo physical therapy (Sala et al., 1999). Physical therapy for toe-walking typically
involves stretching exercises of the calf muscles and possibly wearing splints that go around the
leg. In addition to physical therapy, splints are often used to help stretch the heel cord in order to
restore flexibility to the calf muscle so that a normal heel to toe walk is possible. Physical
therapy typically lasts at least six weeks in order to show an increase in heel to toe strides.
Unfortunately, a physical therapist who manipulates the individual’s leg can be uncomfortable
for those with heightened sensory defensiveness issues. In a study conducted by Leekum, Nieto,
Libby, Wing, and Gould (2007) it was shown that 94% of children with ASD display a variation
of sensory symptoms. The difficulty tolerating different sensory experiences for individuals with
ASD may lead some families and children to seek non-restrictive, non-physical interventions to
treat idiopathic toe-walking.
Behavioral Interventions for Toe Walking

In order to understand the environmental stimuli that may have an impact on toe-walking,
a study was conducted that evaluated gait and strides on three different walking surfaces across
children who displayed idiopathic toe-walking and those who had no abnormal strides
(Fanchiang, Geil, Wu, Ajisafe, & Chen, 2016). This study included 30 participants, 15 of whom
were diagnosed with idiopathic toe-walking, and 15 who were not. Each child participated in a
gait exam which consisted of walking barefoot across three surfaces (i.e., pile carpet, vinyl tile,
and loose gravel), while a video camera recorded their strides. A computer program was then
used to analyze the heel rise of each participant; the data was then statistically analyzed. There
was a statistically significant difference in the number of toe-walking strides across the different

floor types. Children who engaged in toe-walking displayed fewer toe-walking strides on the



gravel walkway when compared to vinyl and carpet. This study demonstrated that different types
of flooring can impact the rates of toe-walking. The study did not evaluate the effects of ant
intervention on toe-walking. It is possible that an intervention could involve manipulating
different surfaces to reduce the likelihood of toe-walking that a child displays, while heel to toe
strides are reinforced. However, this would be difficult to implement in natural settings. Also, a
limitation not discussed in the study was the role of sensory symptoms. Children diagnosed with
idiopathic toe-walking may display sensory sensitivities; walking barefoot on these different
surfaces could result in problem behavior, avoidance, or other behavioral side effects.
Behavioral interventions have been effective in reducing toe walking (e.g., Hobbs,
Altman, & Halldin, 1980 used environmental manipulation and differential reinforcement of
other behaviors, Hodges, Wilder & Ertel, 2017 used multiple shedules of reinforcement, Persick,
Jackson, & Adams 2014 used TAGteach™ procedures and correction, Sinnott, Bradley, & Grey,
2010, used Gaitspot auditory speakers)., Barrett and Linn (1981) compared physical therapy and
overcorrection. The researchers implemented a withdrawal/reversal design (ABABC) to
demonstrate that overcorrection was more effective than physical therapy to reduce idiopathic
toe-walking in a child admitted to a psychiatric hospital. The participant was a nine-year-old boy
who was diagnosed with a mild intellectual disability and mild cerebral palsy. The first
intervention evaluated was a physical therapy procedure. During this portion of the study, Jack
sat on a therapy ball and was asked by the physical therapist to move into different positions and
hold them in order to decrease the rigidity of his heel cord. This physical therapy portion
consisted of four different motions described as: decreasing extensor rigidity and increasing
functional flexion, developing rotation in the body axis, dissociating head and arm movements,

and expanding equilibrium reactions. Following the physical therapy condition, baseline was



measured (A) before the positive practice overcorrection procedures were implemented.
Overcorrection in the study was an aversive intervention(B) followed by a verbal warning
condition (C). The positive practice and over correction condition consisted of a verbal warning,
“Jack you’re standing on your toes,” followed by a prompt for Jack to sit in a chair and tap his
toes in a pattern for 30-seconds while the therapist held his heels to the ground. This
intervention, positive practice (B) was successful in reducing the target behavior of toe-walking
by 80% and following 67 positive practice treatments with the addition of the verbal warning (C)
the target behavior was reduced to near zero rates. A limitation of this study is that physical
therapy was conducted prior to all baseline and positive overcorrection procedures, but toe-
walking was not measured prior to physical therapy. There may have been a decrease in toe-
walking following the physical therapy procedures and results may not be due to the
overcorrection intervention alone. The study also lasted across 67 sessions which is a limitation
and may not be practical. In addition, carryover effects could be a confounding variable.
Hodges, Wilder and Ertel (2017) used multiple schedules of reinforcement as another
behavioral intervention to reduce toe-walking. This study implemented a multiple baseline across
settings design in order to assess the effectiveness of the procedure on the reduction of toe-
walking on a five-year-old male diagnosed with ASD. Baseline sessions consisted of
observations of the participant walking 500 steps in the clinic and in the community. Following
baseline sessions, a multiple schedule was implemented using a wristband to signal when
reinforcement was available. While the wristband was on, a verbal reprimand was delivered
contingent upon every toe-walking step. Differential praise was contingent upon the percentage
of correct steps during the wrist band phase following each session. In other words, if all steps

were heel-to-toe strides, while the wristband was on, the praise delivered was more enthusiastic



than if only half of the steps were correct. While the wristband was absent, there were no
programmed consequences and the participant was instructed they could walk however they
would like. During the multiple schedule arrangement, the wristband was in place for increasing
proportions of steps taken. The first phase was a 25:75 phase where the wristband was in place
for the first 25 steps, but not for the last 75 steps. The schedule progressively increased the
number of steps that the wristband was worn and decreased the steps without the wristband. The
schedule changed from 25:75 to 50:50, 75:25, 100:0 and then increased to 100:400, 200:300,
400:100 and then the participant wore the wristband for all 500 steps. During baseline sessions,
the participant engaged in toe-walking 51% of the time in the clinic and 98% in the community.
In the final fading phase of the multiple schedule (i.e., 500:0) the participant did not engage in
any toe-walking while wearing the wrist band in either the clinic or the community. A limitation
of this intervention was that the wristband was not faded completely. The schedule parameters
progressively increases the amount that the wristband was worn until the wristband was on for
all steps taken, but it would be beneficial to see complete fading of the wristband to a more
naturally occurring stimulus as this wristband cannot be worn permanently.

Rather than alter the schedule of reinforcement, Hobbs, Altman, and Halldin evaluated
environmental manipulations and differential reinforcement to decrease toe-walking (1980).
This study implemented a multiple baseline across settings design with a three and a half-year-
old boy referred by a physical therapist for treatment of toe-walking. The two settings in which
the procedure was implemented were a walk and a structured play condition. In order to alter the
environment to decrease toe-walking, a pair of commercially available heavy boots were worn
by the participant during the walking condition, but not during the structured play condition.

Additionally, differential reinforcement of other behaviors (DRO) was used across both



conditions, where the participant gained reinforcement for every 15 seconds where toe-walking
did not occur. In the walk condition, the boots were implemented alone, then with the DRO, and
then the DRO alone before again being paired with the boots. In the structured play condition,
the DRO condition was used before reversing back to baseline and then used with the boots. In
the walk condition, the boots resulted in an immediate decrease in toe-walking to 55% of steps,
and after adding the DRO, the percentage of toe-walking decreased to below 40% of steps. In the
play condition, the boots were not implemented alone prior to the DRO. The DRO had a more
gradual decrease in toe-walking, to 60% of steps. One limitation of this study was the use of the
boots outside of the two conditions. The mother was instructed to have the participant wear the
boots outside of the study conditions and could have resulted in an inadvertent change in toe-
walking during study sessions. Another limitation is that in the walk condition the boots and
DRO were assessed independently of each other, however in the structured play condition they
were not. The combination of the two interventions in the structured play condition makes it
difficult to determine which intervention led to the decrease in toe-walking. The intervention was
also only implemented across two settings. Fading or generalization of the intervention would be
necessary in order to make inferences on the sustainability of this intervention.

Sinnott, Bradley and Grey (2010) also addressed a reduction in idiopathic toe-walking in
children with ASD using other alterations to the shoes worn by the participants. GaitSpot
Auditory Shoe Squeakers (an apparatus that is strapped to the shoe of the participant) were used
to reinforce proper heel-to-toe walking strides. GailtSpot Shoes involve attaching a squeaker to
the bottom of the heel of the shoe so that, during walking, a squeak is heard when the heel makes
contact with the floor. The sound of the squeak was paired with a primary reinforcer (i.e., chips

and candy) in order to become a conditioned reinforcer for the target behavior (i.e., heel contact



with the floor). This method was effective in reducing idiopathic toe-walking to nearly 0% from
a mean of 79% in two out of three participants in this study. Unfortunately, a limitation of this
intervention is that wearing the apparatus on their feet could be stigmatizing for the participants
when worn out in public. However, the authors did not include a social validity measure, so it is
not clear if the participants or other invested parties felt this was stigmatizing. In addition, one of
the participant’s toe walking decreased, but their data showed it only decreased to approximately
50% of steps taken on their toes during maintenance trials, which may not be a clinically
significant decrease. In addition, the data points were not stable after the implementation of the
intervention for one client, implying that there may have been other variables influencing the
behavior.

A similar study by Persicke, Jackson, & Adams (2014) evaluated a different auditory
stimulus as a conditioned reinforcer to increase heel-to-toe steps. They demonstrated that a
modified TAGteach™ procedure was effective in reducing idiopathic toe-walking in a 4-year-old
child with ASD. TAGteach™ is a program involving clicker training, where a behavior is
separated into smaller tag points, and a clicker is used to reinforce the selected tag points within
the target behaviors. This study used an auditory stimulus (i.e., clicker) presented by the
instructor to reinforce correct heel-to-toe-walking. The clicker was first paired with a primary
reinforcer (i.e., potato chips) in one-on-one pairing sessions, with a minimum of 15 pairings a
day. This study first implemented a correction phase where the experimenter would stop the
subject and lightly push their shoulders towards the floor after two consecutive toe strides (i.e.,
no heel contact with the floor). In the next phase, clicks were contingently provided for flat-
footed steps (without the use of shaping), while the correction was implemented for consecutive

toe strides. After this phase, the clicks were faded to a thinner schedule. In doing so, they were



able to increase the child’s overall flat-footed-walking behavior from 24% on average in baseline
to 90.5% with the introduction of the TAGteach™ procedures. Although this method was shown
to be effective in increasing the average number of flat-footed-steps in a child with ASD, more
research is still needed on these methods, since there are few studies focusing on teaching with
acoustical guidance in this population. In addition, this intervention was only assessed for one
participant. In order to demonstrate that this intervention could be replicated it would need to be
conducted across more participants and more settings. Another limitation was the lack of
stability during baseline. The participant ranged from 0% toe-walking steps to 100% and the
correction phase was implemented during a decreasing trend in baseline. TAGteach™ uses the
principles of clicker training that have been extensively studied in basic and applied literature
(Pryor et al., 1969, Primatol et al., 2012, Pryor, 1999, Fogel, 2010).
Procedures of Clicker Training

The procedures used in clicker training were first developed in the field of animal
training, before being disseminated into use with human subjects. Pryor, Haag, and O’Rielly
(1969) first used clicker training to teach novel behavior to porpoises. Additionally, clicker
training has been used to study resistance to extinction, and behavioral training with primates
(Primatol, 2012, Smith & Davis, 2007), among other applications. Following the findings of
basic and applied research, clicker training was widely used as a technology for dog training
(Pryor, 1999) before being applied to humans through the use of programs such as TAGteach™,
Clicker training involves the use of a conditioned reinforcer (a brief click sound) delivered
immediately following a desired behavior. The brief click sound presumably acts as a
conditioned reinforcer following the target behavior, and is less likely to interrupt a behavior,

than a verbal, edible, or tangible reinforcer. In a behavior such as tooth brushing, verbal



feedback is lengthy, meaning that it may either interrupt the behavior, if provided at the end, it
may not provide timely feedback to a specific part of the behavior. For example, in tooth
brushing, if an edible or tangible reinforcer were to be delivered each time an area of the mouth
was brushed thoroughly, the learners would most likely stop brushing to consume or engage with
the reinforcer. This would interrupt toothbrushing, and the presence of food and may make
toothbrushing more difficult. The click from a clicker sounds immediately after the correct
response occurs, allowing each specific part of the behavior to be modified. For example, a click
could be provided as the front teeth were being brushed, allowing the learner to receive feedback
for that specific part without interrupting the tooth brushing.

In order to ensure the sound will function as a reinforcer the auditory stimulus is often
paired with a previously established reinforcer during pairing sessions (Pryor, 1999). The
clicking sound is established as a reinforcer when delivery of the sound itself, following the
target behavior, increases the future likelihood of that target behavior. After the click has been
established as a reinforcer, it can be used to immediately supply feedback following a behavior.
Immediacy of reinforcement is crucial and assists with the acquisition of a new skill (Cooper,
Heron, & Heward, 2014). The concept of clicker training has been long studied and replicated,;
however, clicker training has rarely been used with humans in applied settings and has only been
applied to idiopathic toe-walking in one published article.

Clicker Training Applied Research

More recent adaptations of clicker training have been used in the form of TAGteach™,
TAGteach™ uses a set of predetermined tag points (i.e., the individual responses or sequences
within the behavior chain that receives the click) in order to systematically reinforce

approximations of a final target behavior. TAGteach™ uses these tag points as a way to break
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down larger behavior chains into smaller steps. The methods used in TAGteach™ are based
around the principles of clicker training. to say that one has used TAGteach™ procedures, an
individual must pay to take a class and become certified by specific trainers. Therefore, many
studies have used TAGteach methods, but cannot be considered TAGteach officially, as per the
TAGteach International (TAGteach International, 2012).

TAGteach™ methods have been used to target specific behaviors such as a golf swing by
a female novice golfer (Fogel, Weil, & Burris, 2010). Fogel and colleagues (2010) developed a
task analysis of the golf swing and then selected. Tag points broke a golf swing into components
such as: hand position, alignment, address position, pivot, and arm position. Following the
implementation of TAGteach™ | the golfer reached criterion-level mastery in all of the
individual components of the golf swing, except in the arm position. This study demonstrated
that a novice golfer could reach mastery criteria for a golf swing using clicker training, and the
skill generalized to the use of multiple types of clubs. A limitation of this study was that the arm
position at the beginning of the swing and the position during the pivot were taught separately,
but not as one movement. When the full golf swing is performed these skills happened in a very
fast succession and having incorrect placement on the first component makes the arm placement
in the next section incorrect as well. This creates a scenario where the two positions are
incompatible and may have led to the lack of acquisition of the arm position. This is a limitation
because the study was unable to demonstrate the acquisition of this skill using their procedure.
An additional limitation was that the camera used in the study made a clicking sound and was
similar to the sounds of the clicker use. This could have been a confounding variable that
interfered with the study. Another confounding variable was the use of practice logs;this could

have influenced the acquisition of the skill outside of the sessions.
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Clicker training has also been used to improve proficiency of dance moves in children
(Quinn, Miltenberger, & Fogel, 2015). Quinn and colleagues (2015) improved the proficiency of
three dance moves (the turn, leap, and kick) across four participants. The dance movements were
broken into categories (i.e., the turn, leap, and kick) and the participants were told which
behavior was being targeted with the clicks. All participants improved their proficiency of the
dance moves following the implementation of TAGteach™ procedures. A limitation of this
study was that the clicks were not directly or consistently paired with a reinforcer in pairing
sessions. Instead at the beginning of the study the participants were told at the beginning of the
study, that when they heard a click, it meant what they were doing was correct. By clicking
during the proper topography of these moves, the trainers were able to increase attention
provided to positive improvements and reduce the focus on incorrect movements, without formal
pairing of the click with a primary reinforcer prior to implementation.

In summary, due to the prevalence of idiopathic toe-walking in children with ASD, and
the difficulty tolerating different sensory experiences, finding the most effective behavioral
treatment alternative is pertinent. Previous literature has not comprehensively addressed
reinforcing proper heel-to-toe strides with clicker training, which could provide an immediate
and precise delivery of reinforcement. The use of Gaitspot was similar but could still allow for
inadvertent reinforcement of improper strides where the individual could walk mostly on their
heels, whereas clicker training can avoid this. The purpose of the current study is to replicate the
study conducted by Persicke et al. (2014) in order to add to the base of literature surrounding
clicker training for reduction of idiopathic toe-walking. The Persick et al. (2014) study was
extended by removing the physical correction component and evaluating clicker training alone to

increase heel-to-toe strides. The current study will also add to the literature on the use of clicker



training with children with ASD and address the following research question: Will the use of
clicker training be effective on increasing the number of flat-footed steps taken by a child with

ASD?

12
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CHAPTER 2

METHOD

Setting and Participants

This study was conducted in community group homes associated with a large residential
provider for individuals with intellectual disabilities, in Southern New Jersey. A 25-foot section
of the hallway at the individual’s residence was marked with a start and finish line using tape.
All participants completed each session in the same hallway for all their sessions, although the
hallway was not consistent across participants. All participants were recruited through the
agency by contacting their teachers, clinical managers, or behavior analysts (see Appendix A).
For this study seven participants were recruited and three were selected to participate in the
research. In order to be selected for this intervention, possible participants had to be children
ages 21 or younger and have a diagnosis of ASD according to the DSM V (APA, 2013) and
engage in toe-walking as observed by their teacher or behavior analyst. Only participants that
walk with 50% or more of their steps on their toes were considered for this study. This was
assessed by direct observation by the researcher; participants who demonstrated fewer than 50%
of their steps on their toes were not considered for this study. Participants who were hearing
impaired, those who use braces or any other mechanism for walking, or those with other physical
disabilities that hinder typical gait were also not considered for this study. Participants were not
excluded due to occurrence of challenging behaviors; however, in the case of refusal to
participate or the occurrence of dangerous behavior (e.g., aggression, or self-injury) the sessions
were terminated. Participants that fell under these exclusion criteria were not considered due to

the inability to complete the study procedures. Of the 7 participants recruited for the study only 3
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of them met the study criteria of 50% or fewer steps with their heels making contact with the
floor. The three participants selected are described in the table below.
Table 1

Participants

Gender Age Diagnosis
Malia Male 18 ASD
Hou Male 20 ASD
Karen Female 20 ASD

Materials that were used during this experiment include a clicker, tape, measuring tape,
data sheets, an iPad for video recording, pens, and the predetermined stimuli from the preference
assessment (see below). The clicker that was used is a Click-R Trainer clicker that is purple with
a green button that produces the clicking sound and was purchased on Amazon.com.

Data Collection

All sessions were videotaped. The researcher collected data for this experiment on the
data sheet that can be found in Appendix E. During data collection, the video of the session was
watched and each proper heel-to-toe stride was tallied on the data sheet as well as the total
number of steps that were taken. The percentage of correct heel-to-toe strides was calculated and
recoded on the data sheet.

Preference Assessment

The researcher provided the Reinforcer Assessment for Individuals with Severe

Disabilities (RASID; 1996) to staff in order to develop a list of potential reinforcers for each

participant (Appendix B). A list of potential reinforcers was developed based on this interview
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and used in a subsequent paired-choice preference assessment (see Appendix C) (Fisher et
al.,1992). During this assessment, stimuli were presented to the participants in groups of two.
Each time a group of two was presented, the instructor asked the participant to pick which one he
or she wanted. After a stimulus was selected, two more stimuli were presented. This continued
until each item has been presented with all other stimuli. These items were presented in a random
order, and the percentages of times each stimulus was chosen were graphed. Using the results
from the preference assessment, the highest preferred stimulus was chosen for use in the study.
The preference assessment occurred once before the first pairing session and the highest
preferred stimuli was paired with the click and given again at the end of each session. If the
participant denied engagement with the reinforcer at any time during the study, subsequent
preference assessments were planned. During the course of the study, the participants engaged
with reinforcers provided therefore no subsequent assessments were conducted.
Reinforcer Assessment

A reinforcer assessment was conducted on the highest preferred stimulus chosen from the
paired-choice preference assessment, (prior to the pairing sessions) as well as the click from the
clicker (following the pairing sessions; Pace et al., 1985). Reinforcer assessments were
conducted to confirm that the preffered stimuli selected did act as reinforcers before pairing
sessions began. This assessment consisted of the participant sitting at a table and being asked to
push a button. Baseline rates of pushing were recorded when no stimulus is presented for
pushing the button. Following baseline, the highest preferred stimulus from the preference
assessment was delivered contingent on each time the participant pushed the button. Again, rates
of responding were recorded. If the rates of responding increase during the trials when the

stimulus is presented, that stimulus is acting as a reinforcer. This assessment was conducted for
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both the stimulus indicated as highest preferred in the preference assessment (prior to pairing
sessions) as well as the click (following pairing sessions).
Pairing Sessions

Pairing sessions began prior to the beginning of baseline in order to establish the
reinforcing value of the clicking sound. Each pairing session was conducted in one-on-one
sessions. Sessions were conducted at a table in the participant’s residence. The participant was
instructed to sit at the table and engage with the item presented to them. The sessions consisted
of the auditory stimulus (i.e., click from the clicker) being presented immediately prior to the
delivery of the preferred edible or Ipad. The items chosen for this were the highest preferred item
identified in the paired choice preference assessment and confirmed as a reinforcers in the
reinforce assessment prior to these sessions. Pairing sessions were conducted five times in blocks
of 10 presentations of the stimulus and edible. This pairing procedure was conducted before all
baseline sessions.

Dependent Variable

The dependent variable for this study is heel-to-toe steps. This is defined as a step, with
either leg, where the heel and the toes contactthe floor. This does not include occurrences of the
left or right foot contacting the floor with only the toes or heels. This also excludes occurrences
of both feet leaving and landing on the floor at the same time, or a stride that does not include
alternating legs (i.e., hoping or jumping). The percentage of heel-to-toe steps is calculated by
dividing the number of heel-to-toe steps by the total amount of steps and multiplying it by 100.
Data were collected using the data sheet in Appendix E. Following the session, the video of the
session was reviewed several times. The first time the video was watched the total number of

steps were tallied and recorded on the data sheet. The second time the video was watched the
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number of heel-to-toe steps was tallied. The percentage was then calculated and recorded on the
data sheet.
Baseline

Baseline sessions consisted of the participant walking 25 feet from one line of tape to the
other. This line of tape was marked on the floor at the participant’s home. The line was left on
the floor between sessions. If the line was removed between sessions it was re-measured and
placed in the same spot as previous sessions. Each session began by lining the participant up at
the start line with his or her toes touching the tape on the ground following the instruction “Let’s
line up and do some walking.” If the participant did not follow the verbal instruction, the
experimenter followed a least-to-most prompt hierarchy of a model prompt, then a light physical
(i.e., touch on the participants elbow), allowing five seconds between each prompt. Once they
were lined up, the experimenter gave the direction “Let’s start walking.” If the participant did not
start walking the same prompt hierarchy was used to prompt them to begin. The session ended
when the participant’s second foot passed the end line. The experimenter walked next to the
participant where they redirected the participant using gestural prompts if they strayed from or
stopped walking, which happened twice throughout the sessions. Any step outside of the session
area was not counted or recorded. Baseline sessions occurred three times a day with two minutes
in between each session in order to avoid the occurrence of disruptive behavior. These sessions
were recorded on video in order to make data collection more accurate. Baseline sessions were
conducted until there were at least three data points that remained stable before intervention
phases began. For the data points to be considered stable they must not be on an increasing or
decreasing trend and the last 3 data points had to fall within of the mean of last 6 data points. If

the participant refused to walk to the finish line, did not start to walk within two minutes, or
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engaged in any dangerous behavior the session was be terminated. Although the termination
criterion was set, it was not met during the study and no sessions had to be terminated early. The
highest preferred stimuli along with behavior specific praise (i.e. “Great job walking to the finish
line.”) was delivered by handing the edible to the participant upon reaching the finish line in
order to reinforce compliance with the session protocols.
Independent Variable Condition
Clicker Training.

For this study, the independent variable is the use of clicker training. A click is defined as
the auditory stimulus produced when pressing fully, and then releasing the tab or button on the
clicker. This phase was set up the same as the baseline condition with the two lines of tape 25
feet apart marking the start and finish. Each session began with the participant being asked to
line up with their toes behind the start line and given the direction “Let’s start walking.” For
each step taken, which the heel made full contact with the floor, the clicker was depressed
following the heel touching the floor. The clicker was depressed following complete heel-to-toe
steps, meaning that the click is sounded when the participant’s heel made contact with the floor
first before their foot rolls forward onto their toes. The click was sounded on a fixed ratio 1
(FR1) schedule for the intervention, meaning that a click was sounded immediately after every
occurrence of a proper heel-to-toe stride.

If the experimenter failed to depress the clicker after a proper heel-to-toe stride, the
experimenter waited until the next heel-to-toe step was taken to provide the next click. Clicks
were not delivered for any steps taken outside of the session area (e.g., two steps away from the
guideline) or for steps taken after a session ended (i.e., after the participant reached the finish

line). Each session ended when the participant took a step that landed on or past the finish line.
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Sessions were terminated if the participant refused to walk to the finish line or engaged in any
dangerous behavior. No sessions were terminated early throughout the study. The highest
preferred stimulus was given to the participant once they crossed the finish line and the session
was ended.

Fading.

For maintenance trials the click was faded to a FR2 schedule and then to a FR4, then FR8
schedule following three consecutive sessions at 80% or higher heel-to-toe strides. A second
observer watched the fading trials to assist in counting the heel-to-toe stride to increase the
accuracy of the fading schedule. Once responding reached 80% of heel-to-toe strides or higher
for three consecutive sessions during the clicker training condition, fading sessions began. The
fading sessions were conducted in the same way as the clicker condition except that in the fading
condition clicks were provided for every two heel-to-toe steps (FR2). After stable responding
was established (i.e., 80% of heel-to-toe strides or higher for three consecutive sessions), the next
fading phase began. The next fading phased consisted of the click being delivered following
every four heel-to-toe steps (FR4). Once stable responding was observed in the FR4 phase (i.e.,
80% of heel-to-toe strides or higher for three consecutive sessions), the participant only gained
access to reinforcement following every eight heel-to-toe steps (FR8). Then each participant
accessed reinforcement after they walked the entire length with no clicker being used. All fading
sessions took place with two minutes in between each session and an edible reinforcer was
delivered following the final step taken in each session during each condition.

Experimental Design
This study followed a multiple probe across participants design including across three

participants. Prior to changing conditions, the previous participant must have reached 80% heel-
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to-toe strides across three consecutive sessions. For data to be considered stable, the last 3 data
points had to fall within the mean of the last 6 data points.
Inter-observer Agreement

A second observer aided in the collection of Inter-observer Agreement data. The
secondary observer was a previous Temple University M.S. Ed student in Applied Behavior
Analysis and was trained on study procedures prior to taking Inter-observer Agreement (I10A)
data. The second observer was trained by observing a sample video and practicing coding the
sample video until she reached 83.33% accuracy. 10A was taken on the number of correct heel-
toe steps that are taken as well as total steps taken. IOA was taken across 37.5% of baseline
sessions and 43.75% of clicker training sessions for Malia, 38.46% of baseline sessions and 40%
of clicker training session for Hou, and 37.5% of baseline sessions and 45.45% of clicker
training sessions for Karen. If IOA dropped below agreement of 80% the data collector and
observer were retrained on the study and data collection procedures. This occurred three times
throughout the study. The secondary observer was given more sample videos to code until
agreement was above 80%. Sessions that IOA data was recorded were selected at random by
pulling numbers out of a bag and selecting the video that corresponded with that number.

Treatment Integrity

Treatment integrity was measured in baseline as well as the intervention phase in order to
maintain that all materials are present, as well as the correct procedures being implemented.
Treatment integrity was measured for 37.5% of baseline sessions and 37.5% of clicker training
session for Malia, 30.76% of baseline sessions and 30% of clicker training sessions for Hou, and
37.5% of baseline sessions and 36.36% of clicker training sessions for Karen. Treatment

integrity was collected using the treatment integrity checklist found in Appendix F.
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Social Validity

In addition to treatment integrity, social validity was measured during the study using the
social validity questionnaire found in Appendix D. This questionnaire was given to a caregiver
before and after the study, participants did not possess the cognitive capabilities to complete their
own social validity questionaires. The ABA specialist (i.e., the direct care staff working with the
participant in the residence) working with each of the participants was handed the pre-test social
validity questionnaire prior to the first pairing session and it all three of them were filled out and
sent back to the student investigatory by email. The post-test social validity questionnaire was
given to the same ABA specialists on the same day as the final fading session and returned to me

by email.
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RESULTS

Preference Assessment
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Results of the RAISD indicated preferred stimuli for all three participants that were used

to conduct the paired choice preference assessments graphed in Figure 1. Malia selected Swedish

Fish, Hou picked Oreos, and Karen chose the Ipad as their highest preferred items. Malia’s

preference assessment consisted of only leisure items due to the family’s desire over health

concerns.
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Figure 1. RAISD. Results of the paired choice preference assessments for Malia, Hou and Karen.
On the Y-axis is the percentage that each item was selected out of the total number of
presentations of the item. On the X-axis are the items that were involved in each preference

assessment.
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Reinforcer Assessment

Following the preference assessments, reinforcer assessments were conducted for the
highest preferred stimulus. The selected reinforcers were then paired with the click from the
clicker and the click was assessed for reinforcing value (also shown in Figure 2.) The reinforcer
assessment measured the frequency of button pushes in baseline, reinforcement and clicker
conditions. In the baseline condition the frequency of button pushes was tallied and graphed
based on the allocation of pushes to each color button. In the reinforcer condition, each push to
the blue button resulted in access to the designated reinforcer and each push to the green button
provided no response. Once the click was paired, each push to the blue button resulted in a click
and again each push to the green button yielded no response. The results of reinforcer
assessments are depicted in Figure 2 and demonstrate that all three of the highest preferred items
indicated in the paired choice preference, acted as reinforcers. Following pairing sessions and the
reinforcer assessment for the click it was demonstrated that the click took on the reinforcing

value for all three participants.
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Figure 2. Reinforcer Assessments. The results of the reinforcer assessment are depicted for
Malia, Hou and Karen. On the Y-axis is the total frequency of button presses allocated per
session. The black bar represents the frequency of presses on the blue button during baseline,
reinforcement condition and clicker condition. The grey bar represents the frequency of button
presses allocated to the green button in baseline, reinforcer and clicker condition.
Data

Figure 3 shows the percentage of heel-to-toe steps for Malia, Hou, and Karen in baseline,
clicker training, and fading phases. During baseline sessions all participants averaged less than
25% (range, 0%-25%) of their steps with their heels making contact with the floor. Each phase
change line represents the transition from baseline to the clicker training intervention sessions.
All participants increased their heel-to-toe steps during clicker training. Fading sessions for each

participant were conducted following an increase to mastery level. Fading sessions began at an

FR2 schedule where every second step when the participants heel made contact with the floor
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they received a click. All three participants remained above 80% (range, 84.60%-100%) steps
with their heel making full contact with the floor. The click was faded further for an FR4 and
then an FR8 schedule. The participants all remained above 80% (range, 85.70%-90.9%) strides
with their heels contacting the floor throughout the fading trials.

Following the change to clicker training sessions, Malia showed an initial small increase
in heel-to-toe steps from his baseline average of 6.80% (range, 0%-11.10%) heel-to-toe strides.
After participating in two clicker training sessions, Malia’s heel-to-toe strides increased to 57%
before reaching 100% in Session 12 and then maintained above 85.70%. During the intervention
sessions, Malia moved into a new group home therefore a generalization probe (100% heel-to-
toe steps) was conducted prior to beginning fading sessions. Following the move to an FR2
fading schedule there was a slight decreasing trend to 85.70% heel-to-toe steps. After three FR2
sessions and the switch to an FR4 schedule there was an increase back to 100% of stride being
heel-to-toe strides. The final no click probe was at 100% heel-to-toe strides.

Hou had the highest average of heel-to-toe strides in baseline, averaging 17.86% (range,
10%-25%) of steps with their heel making full contact with the floor. Following the phase
change to clicker training sessions, there was an immediate increase to 100% of steps being heel-
to-toe steps. Following the move to an FR2 schedule, Hou averaged 87.73% (range, 84.60%-
92.90%) of steps being heel-to-toe steps. He averaged 87.75% (range, 84.60%-90.90%) in FR4,
83.33% in FR8 and stayed at 85.71% with no click at all.

Karen displayed a gradual increase to mastery criteria following the implementation of
clicker training after averaging 2.56% (range, 0%-13.33%). After mastery criteria was met Karen
began fading sessions and remained at an average of 93.63% (range, 90%-100%) in FR2,

91.66% (range, 90%-93.33%) in FR4, 90% in FR8 and 90.90% without any click.
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Figure 3. Data. This figure shows the percentage of heel-to-toe steps for Malia, Hou and Karen
across baseline, clicker training and fading sessions (FR2, FR4, FR8) and then a final no click
probe.
Interobserver Agreement

A total count IOA, as well as trial by trial IOA was calculated for baseline and clicker
training trials for all three participants. Total count IOA was calculated by taking the total
number of steps counted by each observer and dividing the larger number by the smaller and
multiplying it by one hundred. Total count IOA for the number of steps taken was is depicted in

Table 2 below. Trial by trial IOA was also recorded for baseline and intervention session and can

be found in Table 3 as well.
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Table 2.

Inter-observer Agreement

Baseline Clicker Training

Total Count ~ Trial by Trial ~ Total Count  Trial by Trial

Malia 100% 100% 92% 85.7%
Hou 90.9% 90.9% 100% 83.33%
Karen 100% 100% 100% 86.66%

Treatment Integrity

Treatment integrity was measured using the checklist in Appendix F. The treatment
integrity measure across baseline sessions was 100% across all three participants. Treatment
integrity checks showed that during baseline all materials were present although tape was not
always needed if the lines were there from previous sessions. The tape line was 25 feet apart,
directions were given correctly for each session and pairing sessions were conducted in the
proper way. Areas with the lowest integrity were the clicker training sessions. Clicker training
sessions for Malia and Karen had 80% integrity while Hou had 100%. This drop in treatment
integrity was due to a click being missed for a heel-to-toe step.

Social Validity

Social validity questionnaires were given to three direct care staff working with the
individuals before baseline and after the final fading sessions. All the questionnaires reported
that clicker training was easy to use and was an intervention that was understood in pre and post-
test questionnaires. In addition, everyone felt that toe-walking was stigmatizing for the

individual, but two out of three did not feel that toe-walking was of a concern for the individual.



The results are depicted below in Table 3.

Table 3.

Social Validity
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Respondent 1

Respondent 2

Respondent 3

Toe-walking is a
concern for the
individual.

Toe-walking is
socially stigmatizing
for the individual.
Clicker training is a
strategy | am willing
to use.
Clicker training is
easy to use.
Clicker training will
be effective to reduce
toe walking in this
individual.

I would recommend

clicker training to
someone as an
intervention for toe-
walking.

Clicker training is
time consuming.

| understand how to
use a clicker for
clicker training.

| believe an
intervention is needed
for toe-walking.

Pre-test

Agree

Agree

Agree

Agree

Neutral

Neutral

Disagree

Agree

Neutral

Post-test

Agree

Agree

Agree

Agree

Agree

Neutral

Disagree

Agree

Neutral

Pre-test

Disagree

Agree

Agree

Agree

Agree

Agree

Neutral

Agree

Agree

Post-test

Disagree

Agree

Neutral

Agree

Agree

Neutral

Neutral

Agree

Disagree

Pre-test

Disagree

Agree

Agree

Agree

Agree

Agree

Neutral

Agree

Agree

Post-test

Disagree

Agree

Neutral

Agree

Agree

Neutral

Neutral

Agree

Disagree
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CHAPTER 4
DISCUSSION
This study evaluated the effect of using clicker training to increase heel-to-toe strides for

three individuals diagnosed with Autism Spectrum Disorder. Following the implementation of
clicker training, the click was faded out until it was no longer needed. For all participants the
heel-to-toe walking strides increased from baseline following the implementation of clicker
training and maintained through the fading sessions. These results replicated similar results
found by Persicke et al. (2014). Both studies found that using an auditory stimulus (i.e., click),
delivered contingently on proper steps, can aid in increasing the number of heel-to-toe steps in
children with ASD. The results of this study demonstrate that clicker training can be a viable
option for reducing toe-walking steps for individuals. Clicker training offers a less intrusive (i.e.,
no physical correction) way to deliver a reinforcer in the moment without interrupting the
behavior as previously demonstrated in the studies (Fogel, Weil, & Burris, 2010 & Quinn,
Miltenberger, & Fogel, 2015). In addition, clicker training can be implemented without any
physical contact with the individual, which may be preferred by individuals with sensory
defensiveness. While clicker training can be effective, it has some limitations. One such
limitation is that it is not easy to implement if reinforcers are limited. The click has to be paired
with an item that holds reinforcing value. In this study, Karen was restricted from using edible
reinforcement by caregivers due to concerns about weight gain. Due to this, iPad was chosen
from the preference assessment to be paired with the click. The iPad held reinforcing value but
was potentially not as strong of a reinforcer as an edible and therefore the click may not have
taken on as strong as a reinforcing value, but this did not seem to affect the acquisition of her

heel-to-toe steps.
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Additionally, clicker training requires delivering in-the-moment reinforcement. This
requires that the person who delivers the reinforcer is able to see the behavior. In a behavior such
as toe-walking, it is difficult to measure if the heel makes full contact with the floor and
simultaneously deliver the click. In the future it would be advantageous for the researchers to
increase the saliency of floor contact through a mark that the shoe leaves on the ground that can
then be faded out. This would enable the person delivering the click to have a clear indication of
heel contact during each step, so that the click can be delivered immediately. Due to the lack of
saliency in this study upon going through the videos there were three occurrences where a click
was not delivered for a heel-to-toe step, once for Karen and twice for Malia. However, there was
no space on the treatment integrity checklist to demonstrate if every heel-to-toe step received a
click and therefore was only able to be determined through watching the videos again following
the session. These missed opportunities occurred in the clicker training phase and could have
been a confounding variable. Not including this on the treatment integrity checklist failed to
measure the accuracy of delivering the key component of the intervention. Future research
should include measures to determine if the click was provided when it should have been (i.e.,
criteria for click was met).

A confounding variable that could have been addressed during this study was that the
tape line that was marked on the floor and the individual’s residence was not removed between
sessions. This means that the participant could have practiced or walked the tape line outside of
sessions. During the preference assessment it was noted that the individual engaged with the
reinforcer throughout the study, however motivating operations can change, and other stronger
reinforcers could have been identified.

Another limitation was that during Malia’s clicker training phase the data were not
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recorded and graphed immediately following each session, therefore Malia met mastery criteria,
but more sessions were run before the data was coded, resulting in her behavior contacting the
contingencies of baseline longer than intended and not contacting reinforcement as soon as
possible. Future researchers should graph the data on a session by session basis to avoid this. In
addition, fading trials were difficult to run without an additional observer to help note when heel-
to-toe strides occurred in real time. Future research could also target more generalization
measure such as measuring heel-to-toe steps across different surfaces, or research could target
the use of longer walking lengths to determine if the toe-walking persists. In addition, to increase
the saliency of heel-to-toe steps future research should use permanent marks on the floor through
the use of paint or chalk marks.

There were several concerns surrounding I0A and Social validity. The total count IOA
came back high in counting the total number of steps. The lower IOA was in the trial-by-trial for
the clicker training sessions. This was a result of the observers not being in agreement of the
steps where the heel made full contact with the ground. This could be addressed by increasing
the saliency of the heel to floor contact. In order to address some of the low social validity
measures, future research could include a different type of auditory stimulus such as a tone
produced by a phone that would be more socially valid than using a clicker. The clicker was not
rated as a socially valid intervention in the social validity questionnaires and should be improved
through the change of the type of the auditory stimulus.

In summary, this research holds implications for the ability to extend the research on
clicker training into a population with ASD. While effective on increasing heel-to-toe steps in
individuals with ASD, future research could further refine the procedures to be more practical

and socially valid. In addition, this intervention could be extended into other behaviors such as
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increasing handwriting accuracy, tooth brushing all areas of the mouth, and many other similar

behaviors.
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Appendix A: Script for Informed Consent

To Whom it may concern,

My name is Joshua Grinbergs and | am conducting research through Temple University
on the use of clicker training in order to reduce toe-walking in individuals with Autism Spectrum
Disorder. Based off of recommendations from (the teacher, behavior analyst or clinical manager)

has been selected as a possible match for this study. Please see below

for more information on the research.

Location: (The Bancroft School or group home name)

Duration: Several weeks

Cost: None

Details: This study consists of pairing sessions, a baseline condition, and an intervention
condition. All sessions will be video recorded. A pairing session takes place first where the
participant gets to eat a preferred food and the click is sounded at the same time. In the baseline
condition the participant will walk from a start to finish line marked 25 feet apart. During the
intervention phase, a click from a clicker will be sounded every time the participant makes a flat-
footed step. In both conditions, while they walk a data collector will count how many steps they

take on their toes and their total number of steps.

Benefits to participating: Participating in this study provides the participants with the
chance to increase their flat-footed walking. This will help the physical health of the participant’s

leg muscles as well as helping their normal gait, and reducing the social stigmatization of toe-
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walking.

Risks to participating: The procedures used present little to no risk to the participants.
Potential risks include, slight physical fatigue or temporary frustration, however these risks
are no more than the participant would face throughout their normal routines.

Contact information: Joshua Grinbergs (856) 524-0262 joshuagrinbergs@bancroft.org
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Appendix B: RAISD

Reinforcement Assessment for Individuals with Severe Disabilities (RAISD)

Individual’s Name:

Date:

Recorder:

The purpose of this structured interview is to get as much specific information as possible from the
informants (e.g., teacher, parent, caregiver) as to what they believe would be useful reinforcers for the
student. Therefore, this survey asks about categories of stimuli (e.g., visual, auditory, etc.). After the
informant has generated a list of preferred stimuli, ask additional probe questions to get more specific
information on the student’s preferences and the stimulus conditions under which the object or activity is
most preferred (e.g., What specific TV shows are his favorite? What does she do when she plays with a
mirror? Does she prefer to do this alone or with another person?)

We would like to get some information on ’s preferences for different items and
activities.

1. Some individuals really enjoy looking at things such as a mirror, bright lights, shiny objects,
spinning objects, TV, etc. What are the things you think most likes to watch?
Response(s) to probe questions:

2. Some individuals really enjoy different sounds such as listening to music, car sounds, whistles,
beeps, sirens, clapping, people singing, etc. What are the things you think most likes
to listen to?

Response(s) to probe questions:

3. Some individuals really enjoy different smells such as perfume, flowers, coffee, pine trees, etc.
What are the things you think most likes to smell?
Response(s) to probe questions:

4. Some individuals really enjoy certain food or snacks such as ice cream, pizza, juice, graham
crackers, McDonald’s hamburgers, etc. What are the things you think most likes to
eat?

Response(s) to probe questions:

5. Some individuals really enjoy physical play or movement such as being tickled, wrestling,
running, dancing, swinging, being pulled on a scooter board, etc. What activities like this do you
think most enjoys?

Response(s) to probe questions:

6. Some individuals really enjoy touching things of different temperatures, cold things like snow
or an ice pack, or warm things like a hand warmer or a cup containing hot tea or coffee. What
activities like this do you think most enjoys?

Response(s) to probe questions:

7. Some individuals really enjoy feeling different sensations such as splashing water in a sink, a
vibrator against the skin, or the feel of air blown on the face from a fan. What activities like this
do you think most enjoys?

Response(s) to probe questions:
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8. Some individuals really enjoy it when others give them attention such as a hug, a pat on the
back, clapping, saying “Good job”, etc. What forms of attention do you think most
enjoys?

Response(s) to probe questions:

9. Some individuals really enjoy certain toys or objects such as puzzles, toy cars, balloons, comic
books, flashlight, bubbles, etc. What are ’s favorite toys or objects?
Response(s) to probe questions:

10. What are some other items or activities that really enjoys?
Response(s) to probe questions:

Revised from Fisher, W. W., Piazza, C. C., Bowman, L. G., & Amari, A. (1996). Integrating
caregiver report with a systematic choice assessment. American Journal on Mental Retardation,
101,15-25.

After completion of the survey, select all the stimuli which could be presented or withdrawn
contingent on target behaviors during a session or daily activity (e.g., a toy could be presented or
withdrawn, a walk in the park could not). Write down all of the specific information about each
selected stimulus on a 3” x 5” index card (e.g., likes a female adult to read him the ‘Three Little
Pigs’ story.) Then have the informant(s) select the 16 stimuli and rank order them using the
cards. Finally, list the ranked stimuli below.

9.

10.

11.

12.

13.

14.

15.

16.

ONoGa~WNE
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Appendix C: Paired-Choice Preference Assessment

Name: Observer:_Joshua Grinbergs
Date and Time: Q Primary Q Reliability
Location: Home Session # Preference Assessment
Format (circle one):  Tangible Pictorial Verbal Plus Visual Verbal
2 3 4 5 6 7
1
1 2 1 3 1 4 1 5 1 6 1 7
2
3
4
5
6
7
8
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Appendix D: Reinforcer Assessment Data Sheet

Date:

Name: Observer:
Baseline
Participant touched the cup
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -
+ -

Reinforcer assessment: Edible

Participant picked up the cup Edible was given
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -
+ - + -

Reinforcer assessment: Clicker

Participant picked up the cup

Click was given

+ -

|+ |||+ |+ ]+ ]+
1

[+ |||+

Session duration:

Session duration:

Session duration:



Appendix E: Data sheet

Participant pseudonym: Location:
Date: Session Observer Total Number Total Number Percentage
Number: Initials: of Steps: of Heel-to-Toe | of Heel-to-
Steps: Toe Steps:

42

Directions: Mark a tally for each step taken in the total number of steps box and a tally for each
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heel-to-toe step in the total number of heel-to-toe steps box. Calculate the percentage by dividing

the number of heel-to-toe steps by the total amount of steps and multiplying it by 100.

Heel-to-toe step: a step, with either leg, where the heel and the toes make contact with the floor.
This does not include occurrences of the left or right foot making contact with the floor with only
the toes or heels. This also excludes occurrences of both feet leaving and landing on the floor at

the same time, or a stride that does not include alternating legs (i.e., hoping or jumping)
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Appendix F: Treatment Integrity Checklist
Baseline
1. All materials (i.e. data sheet, video recorder, edibles, tape etc...) are present before
beginning the session. Yes No

2. Five pairing sessions were conducted. Yes No

3. The click is presented simultaneously with the edible stimuli during pairing.  Yes
No

4. The highest preferred stimulus is being used for pairing. Yes No

5. The start and finish line are 25 feet apart marked with tape. Yes No

6. Directions are given clearly. “Please follow the guideline and walk to the finish line.”
Yes No

7. During baseline, no click is sounded from the clicker. Yes No N/A

8. The highest preferred item is delivered immediately after the participant crosses the

finish line. Yes No

Clicker training

9. All materials (i.e. data sheet, video recorder, edibles, tape etc...) are present before

beginning the session. Yes No
10. The start and finish line are 25 feet apart marked with tape. Yes No
11. Directions are given clearly. Yes No

12. A click is sounded from the clicker following each heel-to-toe step. Yes  No
13. A reinforcer is delivered immediately after the participant crosses the finish line.

Yes No
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Appendix G: Social Validity Questionnaire
Social Validity Questionnaire Pre-Intervention

1. Toe-walking is a concern for the individual.

Strongly agree Agree Neutral Disagree Strongly Disagree
2. Toe-walking is socially stigmatizing for the individual.

Strongly agree Agree Neutral Disagree Strongly Disagree
3. Clicker training is a strategy | am willing to use.

Strongly agree Agree Neutral Disagree Strongly Disagree
4. Clicker training is easy to use.

Strongly agree Agree Neutral Disagree Strongly Disagree
5. Clicker training will be effective to reduce toe walking in this individual.

Strongly agree Agree Neutral Disagree Strongly Disagree
6. 1 would recommend clicker training to someone as an intervention for toe-walking.

Strongly agree Agree Neutral Disagree Strongly Disagree
7. Clicker training is time consuming.

Strongly agree Agree Neutral Disagree Strongly Disagree
8. lunderstand how to use a clicker for clicker training.

Strongly agree Agree Neutral Disagree Strongly Disagree
9. | believe an intervention is needed for toe-walking.

Strongly agree Agree Neutral Disagree Strongly Disagree
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Social Validity Questionnaire Post-Intervention

10. Toe-walking is still a concern for the individual.

Strongly agree Agree Neutral Disagree Strongly Disagree
11. Toe-walking is socially stigmatizing for the individual.

Strongly agree Agree Neutral Disagree Strongly Disagree

12. Clicker training is a strategy | am willing to use.

Strongly agree Agree Neutral Disagree Strongly Disagree
13. Clicker training is easy to use.

Strongly agree Agree Neutral Disagree Strongly Disagree
14. Clicker training was effective in reducing toe walking in this individual.

Strongly agree Agree Neutral Disagree Strongly Disagree
15. I would recommend clicker training to someone as an intervention for toe-walking.

Strongly agree Agree Neutral Disagree Strongly Disagree
16. Clicker training is time consuming.

Strongly agree Agree Neutral Disagree Strongly Disagree
17. 1 understand how to use a clicker for clicker training.

Strongly agree Agree Neutral Disagree Strongly Disagree
18. | believe an intervention is still needed for toe-walking.

Strongly agree Agree Neutral Disagree Strongly Disagree



