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Abstract:

It is necessary to teach children with autism spectrum disorders (ASD) delayed
reinforcement skills. The aim of the present case study was to examine the effectiveness
of shaping procedure application in order to increase appropriate wait time with a six
year old boy diagnosed with ASD. In this study we applied delayed reinforcement
protocol, which is based on the shaping procedure. The procedure was applied during
discrete trial training, natural environment teaching and in home environment by
parents. Baseline data was collected regarding adequate wait time exhibited by a
participant in three different sessions, where it was established that average wait time
duration was four seconds. In eleven sessions, the child mastered the desired skill. A
significant progress was related to the application of the protocol in home environment
by the parents and the autonomous use of behavior self-regulation strategies. It is
relevant to mention that the alternative activities delivered during the time delay were
considered as neutral stimuli and after the application of this protocol, they have become
preferred items. We believe that this case studies’ biggest limitation is the need for
applying this procedure at all in the context of preparing the child for taking on the
desired passive role at school.
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1. Introduction

Autism spectrum disorders (ASD) is a neurodevelopmental disorder characterized by
impairments in social communication and restricted, repetitive patterns of behavior,
interests or activities (APA, 2013).

Behavior self-regulation refers to postponing the predominant response in order
to reach the desired aim (Kaljaca, Duci¢, 2016, according to Vohs et al., 2014). However,
people with ASD often have difficulties when postponing pleasure and waiting (Autism
Speaks, 2018), which implies executive functions deficit (Duci¢, 2016). The process of
waiting for tangibles or desired activities suggests the existence of possibility to postpone
reinforcement (Day, Horner & O’Neill, 1994). Since people with ASD have difficulties in
regulating their behavior by themselves (Duci¢, 2016), it is necessary to teach them
appropriate skills needed for behavior regulation in delayed reinforcement domain. It is
also essential to implement the teaching procedure when the child indicates increased
motivation towards the specific object or activity (Dixon & Cummings, 2001; Taylor &
Fisher, 2010) and the waiting time should be gradually increased (Dixon et al., 1998;
Dixon & Holcomb, 2000; Schweitzer & Sulzer-Azaroff, 1988) and it should commence
with the therapist using a simple phrase, which would indicate to the child that the
desired tangible will not be obtained immediately and that the wait period has begun
(Muharib & Pennington, 2019).

Shaping procedure refers to differentiated reinforcement of successive
approximations to the desired behavior, while we put previous responses on extinction
(Skinner, 1953). This procedure was successfully used in previous research in different
areas of treatment with children with ASD, such as increasing amount of food consumed
(Hodges, Davis, Crandall, Ohipps, Weston, 2017), school task engagement (Athens &
Vollmer, 2007), increasing functional communication responses (Ghaemmaghami,
Hanley, Jessel & Landa, 2018), elevation of voice volume (Fleece et al., 1981) and
increasing eye contact (Fonger & Mallot, 2018).

The aim of the present case study was to examine the effectiveness of teaching
tolerating delayed reinforcement using shaping procedure with a six year old boy
diagnosed with ASD.

2. Method

2.1. Participant

The case study focused on a boy diagnosed with ASD. Participant was 6 years old at the
time of the procedure implementation. The sessions were conducted three times a week,
one hour per session (total duration per week was three hours).

Sessions consisted primarily of Verbal Behavior Intervention (VBI) following
Sundberg’s Verbal Behavior Milestones and Assessment protocol (VB-MAPP, Sundberg,
2008), as well as pre academic skills. Practical skills were considerably more developed
than social and conceptual skills, independence was slightly lower than the average
peer’s.
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Tolerating delayed reinforcement was chosen as a goal as a part of school
preparation, upon parental request. The participant demonstrated difficulties in
regulating his behavior and exhibited motor restlessness while prolonged sitting at desk.

2.2. Procedure, materials and setting

To increase the participants average wait time, delayed reinforcement protocol was
implemented, which is based on shaping procedure application. When the participant
indicated motivation to participate in a certain activity and/or indicated motivation to
access a certain tangible, he was told to wait. If the participant waited for a predetermined
number of seconds the adequate way, he would be verbally reinforced and then the
access for a mentioned tangible or activity would be allowed. When the participant
engaged in socially inadequate behavior before the predetermined interval passed, we
noted the appropriate wait time, did not reinforce and he was given another opportunity
for protocol application after a certain time period. Inadequate waiting behavior was
defined as "Repetitive verbal manding of a tangible or activity which results in temper
tantrum’, "Physically reaching for a desired tangible or materials that constitute a certain
activity’, "Motor restlessness that refers to getting up from a chair and pounding on a
table” and "Emitting high-pitched vocalizations’. If the predetermined approximation was
not reached, wait time would be decreased to the last accomplished. Three correct
consecutive responses led to increase in time delay onto the next approximation. Short
delays that lasted up to 15 seconds were passive, while longer ones included providing
the participant with self-regulation strategy, or rather giving the alternative activity that
would alleviate the wait period. Each session, the protocol was applied ten times and the
set goal time was 180 seconds. Approximations set as short term goals were measured in
seconds (5, 10, 15, 30, 45, 60, 90 and 120).

The procedure was applied during discrete trial training (DTT), natural
environment teaching (NET) and in home environment by parents. Materials needed for
teaching included different reinforcers and activities that participant showed preference
to. The dependent measure throughout all sessions was duration in seconds of adequate
wait time exhibited by a participant.

3. Results and Discussion

Participants’ abilities to adequately tolerate delayed reinforcement were probed during
baseline by using a multiple-opportunity method (Cooper, Heron & Heward, 2007).
Baseline data was collected regarding adequate wait time exhibited by a participant in
three different sessions, where we established that average time delay was four seconds
(Figure 1).
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Figure 1: Average wait time per session
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After only eleven sessions, the child mastered the desired skill and after mastering
it, the next three consecutive sessions of repeating the mastered goal allowed us to stop
with the protocol implementation. This result was expected, since the protocol was
applied 10 times during each session, because during the process of teaching new skills
to children with ASD, it is necessary to have numerous repetitions of the skill being
taught (Humphreys, et al., 2013) in order for the child to master the desired skill.
Additionally, a number of authors (Foxx, 2008; Lovaas, 1987; Sambandam, Rangaswami
& Tamizharasan, 2014) emphasize the importance of intensity while teaching a certain
skill.

In the beginning of the procedure implementation, increasing wait time did not
result in success and the respondent could not master it, which implies that people with
developmental disabilities can give inconsistent responses (Duci¢, 2016). This could also
be explained by the change in desired activities and tangibles that were offered to the
participant, which constitutes a new limitation in self-regulation process. Whenever new
reinforcing activities and tangibles have been introduced, the participant exhibited a
decrease in time delay. The respondent showed a clear difficulty in behavior regulation
when a desired stimulus is presented for the first time. This had an impact on the
participant’s progress and on reaching the next approximation.

It is relevant to emphasize that between sessions seven and eight 21 days has
elapsed, therefore the significant decrease in wait time during session eight was noted.
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Starting from ninth session, implementation of active time delay was introduced.
Active wait times included providing the participant with different activities that would
alleviate wait time, such as solving labyrinths, coping abstract geometrical shapes,
connecting dots and different pen and paper matching activities, that were marked as
neutral stimuli for the child. The use of these activities introduced participant with new
strategies on how to cope with the reinforcement delay period and regulate his behavior.
These paper and pen activities were selected, because of the possibility of their use during
classes at school. These activities became high preference activities after implementation
of this procedure, due to stimulus-stimulus pairing. During later preference assessments,
the participant selected them, therefore they were later used as reinforcers. At the time,
they are being used in school environment as reinforcers upon successful task completion
by a child’s teacher.

It is also important to highlight that prior to ninth session, parents started
implementing this procedure in home environment and in different everyday activities,
as they stated, four to five times a day, which we believe was responsible for the noted
increase in wait time during mentioned session. The parental participation in
interventions, as well as them implementing certain procedures in home environment
can lead to increase in child’s abilities (Kasari et al., 2015).

4. Conclusion

Shaping procedure was proven to be a successful as a behavior regulation teaching tool
with children with ASD. These results are significant because the child will be able to use
the acquired skill in new settings.

We highlight that mastering the desired goal would be more efficient, if the
participants’ parents applied this protocol in home environment from the start of
procedure implementation. The large number of authors highlight the importance of
parent involvement in teaching new skills to children with ASD (Levy, Kim & Olive, 2006;
Marcus, Kunce & Schopler, 2005; Meadan, Ostrosky, Zaghlawan & Yu, 2009), therefore
we emphasize the importance of parent involvement in their child’s sessions (Arsi¢, Gajic,
Macesic¢-Petrovic¢ & Basic¢, 2021). We emphasize that none of the maintenance probes were
needed, because the child continued to use the acquired skill daily with success, as well
as in school environment.

We believe that this case studies biggest limitation is the need for applying this
procedure at all in this context. The traditional school system requires the students to sit
quietly during classes and often children who do not oblige are socially excluded (Farmer
& Hollowell, 1994). The majority of teachers use frontal teaching method in their
classrooms which requires students to sit quietly, because they have a fear that if it were
the opposite, they would lose control over children and their education process (Cardon,
De Clercq, De Bourdeaudhuij & Breithecker, 2004). This implies that children being quiet
and lacking movement during classes are predispositions for having a successful
classroom environment, even though there is no research that confirms that (Winett &
Winkler, 1972). Therefore, it is crucial to highlight that this procedure is not usually used
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to teach passive behaviors. Nevertheless, application of this protocol gave the participant
the opportunity to create new strategies for behavior self-regulation, which will be useful
in his everyday life, especially in school setting. Another limitation of this study refers to
the lack of inter observer agreement (IOA), which refers to the degree to which two or
more independent observers report the same observed values after measuring the same
events.

In conclusion, shaping procedure appears to be an effective procedure for teaching
tolerating delayed reinforcement that represents a pivotal behavior. Future research
might focus on applying this protocol with participants with different diagnosis,
examining the effectiveness of this procedure application among two groups of
participants with ASD, with one having more intensive sessions, as well as examining
the effectiveness of this protocol implementation by the parents of children with ASD
after being trained to apply it independently.
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