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Abstract

One of the most significant challenges related to the autism spectrum disorder (ASD) condition is the
presence of vocal stereotypy which can interfere with learning, auditory processing and desirable social
behaviours. Verbal self-stimulation is characterized by repetitive, non-contextual and apparently non-
functional phrases, words or noises that are automatically reinforced by sensory auditory consequences.
Delayed echolalia is one of the most frequent types of vocal self-stimulation in children with ASD.
Although there is no evidence on studies to examine the influence of watching cartoons on verbal self-
stimulation in children with ASD, there are few studies that show the negative effects that screen media has
on the development of children with ASD. In this study, the authors investigated the effect of restricting
access to cartoons and an intervention based on differential reinforcement of other behaviour (DRO) on
vocal self-stimulation in a 6-year-old child with autism spectrum disorders. We chose to apply a DRO-
based intervention because we think that any intervention that aims to reduce behaviour must contain a
component to strengthen another functional behaviour that will replace it. The treatment was implemented
in an ABAB design. The findings revealed that restricting access to cartoons and an intervention based on
DRO reduced the vocal stereotypies.
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1. Introduction

The incidence of autism spectrum disorders (ASD) is on a massive increase. According to a study
by Frye (2018), in the US the incidence was of 1 in 59 children.

ASD are a life-long condition characterized by limited or atypical communication, deficits in social
interactions and stereotypical behaviour.

The stereotypical behaviour of children with ASD is characterized by repetitive, non-contextual and
apparently non-functional nature. It can interfere with discrimination learning, auditory processing and
typical social behaviours (Ahearn, Clark, DeBar, & Florentino, 2005). Many studies analysed different
types of vocal stereotypy including echolalia (Ahearn et al., 2005), phrases, words or sounds that are non-
contextual (Falcomata, Roane, Hovanetz, Kettering, & Keeney, 2004), repetitive sounds which are often
unintelligible (Taylor, Hoch, & Weissman, 2005), or some combination. However, the frequency of vocal
stereotypy in children with ASD has been a great concern to families and teachers because the effect that
these behaviours have on learning and social interaction (Athens, Vollmer, & Sloman, & St. Peter Pipkin,
2008).

There has been relatively limited research focused on the treatment of vocal self-stimulation in
children with ASD. It is very difficult to treat the vocal self-stimulation due to the self-reinforcing function
of these behaviours (the automatic reinforcement) (Szu-Yin & Baker, 2011). Temple Grandin (Condrey,
2015) a famous author, inventor, lecturer and adult with ASD says most children with ASD feel very good
when caught in these stereotypical behaviours.

These behaviours occur in all environments, including the school environment, and have a negative
effect on the interaction between the child with ASD and the teacher and between him and his colleagues,
and also on the teaching-learning process itself.

Due to the fact that these stereotypical behaviours are atypical, even strange, teachers often hesitate
to include children with ASD in their classes. According to the literature, the level of comfort or discomfort
that teachers feel about these behaviours is one of the most important factors in measuring self-efficacy.
Teachers often consider that students with ASD will have a multitude of classroom behaviours, creating
constraints and challenges beyond their ability to cope (Higginson & Chatfield, 2012; Horne & Timmons,
2009; Maccini & Gagnon, 2006).

Self-stimulation has always been a challenge for all specialists working with students with ASD
(teachers, psychologists, special educators, speech therapists and others). This leads to the urgent need to
find effective ways of reducing these behaviours, to facilitate interaction with these children and to help

them become more receptive and improve learning.

1.1. Screen Media and Autism Spectrum Disorders
Psychiatric disorders are often associated with problematic use of screen media (Slobodin, Heffler,
& Davidovitch, 2019). Several studies support the view that children and adolescents with ASD are exposed
to more screen time than other clinical groups and their typically developing peers (Slobodin et al., 2019).
Also, these studies suggest that the exposure to screen time starts at a younger age in children with ASD

(Slobodin et al., 2019).
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Other studies have reported adverse effects of using media on children’s development: reduced
cognitive development, hyperactivity and attention disorders (Numata-Uematsu et al., 2018). Evidence
suggests that children with ASD use media differently than typically developing peers. These differences
place them at greater risk for negative health outcomes that include physiologic, cognitive, social, emotional
and legal problems (Gwynette, Sidhu, & Ceranoglu, 2018).

Individuals with ASD are often preoccupied with the internet, television and video games (screen-
based media) (Mazurek, Shattuck, Wagner, & Cooper, 2011). They have strong preferences for cartoons,
media ads, movies and video games. There are patterns of use of technologies that can be correlated to
behavioural manifestations of autism (Alarcon-Licona & Loke, 2017). The correlation between problematic
video game use and inattention and oppositional behaviour has been investigated and the findings suggested
that problematic game use and Role-Playing game were significant predictors of oppositional behaviour in
children with ASD (Mazurek & Engelhardt, 2013).

The content and context of media screen use was also investigated and the effect they have on
children’s behaviours (Slobodin et al., 2019). A thematic analysis of some in-depth interviews found that
children with ASD preferred media content with features aimed at younger audiences (Martins, King, &
Beights, 2019). Parents also reported that children often imitate the cartoons content, occasionally with
observable benefits (e.g., verbalizing words and phrases). Parents also use media as a way to calm their
children (Numata-Uematsu et al., 2018).

Many parents observe only the benefits of watching cartoons, telling therapists that their child with
ASD uses new words or phrases in foreign languages, they have learned from cartoons. But often these
words and phrases are repeated by the child with no function, outside the context, being a common theme
of their delayed echolalia. The imitation of verbal or motric behaviours seen on the screen could be useful
when the purpose is learning and when a specialist has control over media content. But for a child with
delayed echolalia who is allowed to watch whatever cartoons he likes, they can become harmful.

Although problematic use of media has been associated with behaviour problems among typically
developing children, there has been very little research reported on this relation among children with ASD.
The present paper extends this literature by focusing on the influence of cartoons on vocal self-stimulation,

a relation that has not been studied so far.

1.2. Differential reinforcement of other behaviour

Any treatment that aims to reduce a target behaviour must contain a reinforcement strategy of an
alternative response, to be efficient. Different techniques of applied behavioural analysis have proven to be
effective in reducing problematic behaviours in children with ASD.

Differential reinforcement of other behaviour (DRO) is a widely used technique for reducing
undesirable behaviour in individuals who are developmentally disabled (Lennox, Miltenberger, Spengler,
& Erfanian, 1988) and, also, in typically developed individuals. DRO is a non-punitive procedure where
the strengthening is contingent on the absence of problem behaviour after a fixed time or at certain
moments. In general, the DRO technique is used in combination with other reductive procedures.

However, this technique is appealing because reinforcers are presented contingent on other or
alternative responses (Vollmer, Iwata, Zarcone, Smith, & Mazaleski, 1993). It can be used to strengthen

appropriate communication (e.g., request, commentaries) and to encourage adaptive behaviour.
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We have not yet found studies to test the effectiveness of DRO in reducing vocal self-stimulation in
children with ASD. Due to the fact that vocal self-stimulations are hard to reduce, there are very few studies

to focus on techniques that can reduce this type of stereotypy.

2. Problem Statement

Vocal self-stimulation had a negative influence upon active participation in activities,
communication, compliance, joint attention, interaction with adults and colleagues from the school, where
the 6-year-old child, the subject of this study, is included. These behaviours are present at school, in one-
to-one therapy, at home and in any environment.

To analyse the frequency of vocal self-stimulation compared to other types of self-stimulation and
in different environments, three types of stereotypical behaviours were measured in school settings and in
one-to-one therapy settings: the vocal stereotypy, the motor stereotypy and the combined vocal and motor
stereotypy. We calculated the rate of these behaviours per hour, taking data every time the boy engaged in
the target behaviours. Data taken is presented in the figures below (Fig 1,2).

Stereotypical behaviours in school settings
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Figure 01. The rate of the child’s stereotypical behaviours during one-hour sessions in the school setting
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Stereotypical behaviours in one-to-one
therapy settings
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Figure 02.  The rate of the child’s stereotypical behaviours during one-hour therapy sessions in
the therapy centre

As can be seen in the figures above, vocal self-stimulation/stereotypy occurs more frequently than
motor stereotypy and combined stereotypy (motor plus vocal stereotypy). It can also be observed that in
the school context they are more common. Although it would have been better the data for this study to be
taken in the school context, this could not be possible due to video recording policies in schools.

However, the therapists considered it is important to find out what is the source of these self-
stereotypies due to the fact that they could not be reduced by ABA classical methods of self-stimulation
reduction: response interruption, redirection or overcorrection.

Following the systematic observation of the child’s behaviour, the functional analysis of verbal self-
stimulation, and the topographic behavioural analysis (the theme of self-stimulation), the team of specialists
with training in applied behavioural analysis concluded that watching cartoons might maintain the verbal

self-stimulation in this subject.

3. Research Questions

Regarding vocal stereotypy, most of the studies focus on behaviours which are maintained by
automatic reinforcement without analysing the external factors in the antecedent which could maintain the
self-stimulation (Rehfeldt & Chambers, 2003; Dixon, Benedict, & Larson, 2001). None of them evaluate
the effect of cartoons on maintaining vocal-stereotypy. On the other hand, we consider that every
intervention that aims to reduce problematic behaviours has to reinforce an alternative behaviour that can

replace it.
Therefore, the question of this research is:

- Whatis the impact of restricting access to cartoons and an intervention based on differential

reinforcement of other behaviour upon vocal self-stimulation?
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4. Purpose of the Study

The current study investigates the effect of restricting access to cartoons and the implementation of
an intervention based on DRO on vocal self-stimulations in a 6-year-old boy diagnosed with autism
spectrum disorder. Therefore, this study aims to test the hypothesis that restricting access to cartoons and
an intervention based on differential reinforcement of other behaviour (DRO) can reduce vocal self-

stimulation.

5. Research Methods

5.1. Participant, response definition and setting

The child is a six-year-old boy who had been diagnosed with autism spectrum disorder. He lives
with his parents in Cluj-Napoca, Romania, and is included in a mainstream school, where he participates
in two classes per school day, with a “shadow” — a therapist with training in behavioural applied analysis.
He is attending behavioural therapy sessions 6 hours/day in a Behavioural Applied Analysis Centre in the
same city.

He’s target behaviour was “vocal self-stimulation”, defined as repeating phrases, words and noises
or singing (not appropriate in the context).

He has been referred by his parents, therapists and “shadow” as exhibiting vocal self-stimulation
that occurred at unacceptable levels at home, school or therapy centre. His school teacher also reported that
his vocal self-stimulation interfered with his participation in educational activities.

The “other behaviours” reinforced through DRO method were appropriate and contextual
vocalizations, word or phrases including requests and commentaries, and playing quietly.

The intervention was implemented by the current study’s first author and conducted in a particular
therapy room, at the therapy centre. Although the frequency of vocal stereotypy was higher in school
settings, we chose the one-to-one therapy setting for implementing the intervention due to the fact that the
therapy room is equipped with a camera that allowed data to be taken by two therapists.

The room furniture consisted in one table, two chairs, one mattress, and some toys.

5.2. Variables and measurement

The vocal-self stimulation was measured following an ABAB design, in two baseline and
intervention phases.

Dependent variable

The dependent variable (DV) was the percentage calculated with momentary time sampling method
of 1-minute partial intervals at the end of which the boy was engaged in a vocal-self stimulation. Every
experimental session lasted for 60 minutes.

Independent variables

A treatment based on the restricting access to cartoons and the implementation of an intervention

based on DRO was the independent variable (IV) for this study.
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5.3. Interobserver Agreement

35% of the sessions were filmed and scored by two therapists in order to assess inter-agreement data
on the occurrence or non-occurrence of target behaviour in baseline and experimental sessions. Some
sessions were not filmed due to the fact that two observers were present and able to collect data
simultaneously. Two observers, the first author and another person (a therapist with training in applied
behavioural analysis and over 3 years of working with children with ASD), independently collected data
on the target behaviour (including both baseline and experimental phases). The first author taught the
second observer the operational definition of the target behaviour and gave him examples. They compared
data collected. An agreement was scored if the data taken by both the observers was identical, for each
interval. Every discrepancy was counted as a disagreement. The interobserver agreement was calculated on
an interval-by-interval basis by dividing the sum of agreed data with the sum of the agreed and disagreed
data, all multiplied by 100. The average of agreement was 89.69 % (range from 84.90% to 95%). The

interobserver agreement scores are presented in Table 1.

Table 01. Interobserver agreement for each phase

Phase Baseline 1 | Intervention 1 Baseline 2 Intervention 2
I0A 26.66 % 90.65% (range from | 86.61% (range from | 93.33% (range from
’ ° 90% to 91.30%) 88.33% to 84.90%) 91.66% to 95%)

5.4. Research design
The ABAB design was chosen for this single-subject study. A - phases represented baseline
conditions and B - phases represented intervention conditions (restricted access to cartoons plus DRO). All

sessions were conducted in the same therapy room from the therapy centre where the subject is included.

Procedures

All data were collected on vocal self-stimulation. The therapy room is equipped with a camera, so
each session was recorded, and then two observers took independent data over the same therapy period.
The session consisted in specific therapeutic activities (Discrete trial teaching, incidental teaching, etc.)
developed by two therapists (the first author and another therapist having three years of experience in
working with children with ASD), following the objectives of the intervention plan. During the intervention
there were also free breaks (maximum 5 minutes), 2 or 3 times in 60 minutes, during which the subject
received no instruction.

Baseline (phase A). During the baseline, the subject's parents gave him access to cartoons as a reward
for desirable behaviours (accepting routine changes or unpleasant stimuli), or to prevent behavioural
problems in public contexts (for example, at the barber or at the restaurant). The subject had access to
cartoons about 30 minutes a day, but not every day. There were no consequences for engaging in vocal self-
stimulation during baseline. In the therapy session, the therapists delivered reinforcement for instruction,
answering questions, spontaneous comments or completing the activity. A token system was used as
reinforcing method, consisting in receiving a token after every completed task and choosing a reward, after
having 10 tokens, from several rewards chosen in preference assessment. Baseline sessions lasted 60

minutes each and were repeated for 5 or 6 sessions.
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Intervention condition (phase B). In the intervention phase data was taken after two weeks from
restricting access to cartoons due to the delayed echolalia of the subject, who was repeating phrases or
words from cartoons several days after watching them. In this phase, the DRO-based intervention was
introduced during the therapy sessions. This consisted in positive reinforcement (through token system and
social reinforcement) of verbal requests, contextual comments and moments in which he was playing
quietly without verbal self-stimulation. For example, if the subject independently vocalized something
related to the context or if he had been playing for approximately one minute quietly, the therapist delivered

one token and praise.

6. Findings

Figure 3 shows the results of the intervention based on the restricted access to cartoons and DRO.
In the baseline condition, the subject engaged in vocal self-stimulation an average of 25.99% intervals
(range 13.33% - 48.33 %). 2 weeks after the cartoons were restricted and the DRO intervention was
implemented, the percent of vocal self-stimulation went below baseline levels and showed a decreasing
trend. The average of intervals in which he was engaged in vocal self-stimulation was 14.08% (range 6.66%
- 30.09%). When baseline was re-implemented, the subject’s vocal self-stimulation increased to an average
of 15.77% (range 8.33% - 30%). In the final phase, the second intervention phase, his vocal self-stimulation
behaviour again immediately decreased to an average of 10.83% (range 15% - 5%). The trend was also a

decreasing one. Table 2 shows the percentage intervals on each session and the average on each phase.
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Figure 03. The rate of the child’s stereotypical behaviours during one-hour sessions in the school setting
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Table 02. The percentage of intervals at the end of which the child was engaged in vocal self-stimulation
on each session in each phase and the total average on each phase

A - Baseline B - Intervention A: - Baseline B: - Intervention
23.33% 30.09% 10% 15%
13.33% 15% 23.33% 15%
30% 8.69% 11.32% 8.33%
15% 10% 8.33% 5%
48.33% 6.66% 11.66%
30%
Average: 25.99% Average: 14.08% Average: 15.77% Average: 10.83%

The ABAB reversal design was used to confirm that the intervention resulted in a change in behaviour.
In our study, the percentage of intervals the subject was engaged in vocal self-stimulation was high during
the first baseline phase, decreased during the first intervention phase, increased again during the second
baseline phase and again decreased during second intervention phase. Due to the fact that the dependent
variable (the frequency of vocal self-stimulation) changes with the introduction of the intervention
(restricted access to cartoons plus DRO) and then changes back with the removal of the treatment, it is
much clearer that the intervention (and removal of the intervention) is the cause of decreasing the frequency

of vocal self-stimulation. In other words, the reversal greatly increases the internal validity of this study.

7. Conclusion

7.1. Limitations of the study

Several limitation are important to be presented. First, as in every single subject designs, findings
cannot be generalized to all children with ASD who have delayed echolalia or vocal stereotypy. Therefore,
this study’s external validity is limited because of including only one child and one setting. The findings
are based on the subject’s characteristics. Although this limitation in the generalizability of the findings,
the rigor of a single-subject design, including the reversal design, establishes a functional relation between
the two variables (the intervention and vocal self-stimulation) (Cooper, Heron, & Heward, 2016).
Moreover, the quality indicators (the detailed description of the subject and setting, the precise definition
of the variables, the justification of the intervention chosen, based on the systematic observation of the
behaviour in multiple settings and the functional analysis of the behaviour) established the consideration of
the importance of social validity, proposed by Horner et al. (2005). Due to the fact that this study met the
quality indicators, future research replicates are made possible to determine the generalization on different
subjects. The replication of the experimental effects across participants, settings or materials could establish
external validity (Horner et al., 2005).

A second limitation of the study was the limited number of data points within each phase. The time
allocated for this study was limited and it is possible that the intervention effects would have been more
visible with a greater number of sessions. Thirdly, the numbers of sessions for which we had the
interobserver agreement was limited, due to the fact that the second observer was a volunteer, who also had
a schedule of therapy sessions with other children with ASD, included in the therapy centre.

Fourthly, to ensure that the effects of the delayed echolalia after watching cartoons has diminished,

we began to take data for the intervention phase two weeks after restricting access to cartoons, which means
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that the sessions in which data were taken in the intervention phase are not consecutive to the data taken in
the baseline. This may raise questions about the direct effect of restricting access to cartoons to reducing
behaviour. Also, during the second baseline phase, the subject had significantly less time access to cartoons
than in the first baseline phase. For ethical reasons, we did not want to extend the period of access to
cartoons, knowing that fact that they have a negative effect on the behaviour of the subject.

Another important limit is that data may underestimate the frequency of occurrence of the behaviour.
Because most of the data was taken from the video recording of therapy sessions, the observers may not
have heard all of the vocal self-stimulations, especially as the subject often whispers. Also, the momentary
time sampling method is known to underestimate the frequency of occurrence of the behaviour because
data is taken only at specific time points (1:00 minute).

In conclusion, interpretations of this study’s results should be cautious.

7.2. Conclusion and implications

The findings showed that restricting access to cartoons and introducing an intervention based on
differential reinforcement of other behaviour reduces vocal self-stimulation in a subject with autism
spectrum disorders.

These results of the study highlight the importance of examining the influence of watching cartoons
among children with ASD, the effect of restricted access to cartoons and the importance of replacing the
verbal self-stimulation with another behaviour which is functional and suitable in the context. They also
indicate a need for future experimental and longitudinal research in this area. Future research should
strengthen the internal and external validity of this study by replicating the procedures.

In addition, to promote long-term meaningful change and reduce limitation of external validity, the
intervention should be implemented across different settings (e.g. in the classroom, at home, in free play
time) and people (e.g. school teacher, parents). Another investigation would be to implement the DRO
intervention on a full-day basis within a natural setting. Because this study was only implemented at a
certain time per day, in the same controlled setting, the results were unable to reveal whether the parents or
the school teacher would continue the reinforcing of other behaviours or whether they would encounter any
difficulties.

One other implication would be to see the effectiveness of each of the independent variables,
separately, in an alternating treatments design. It would also be interesting to see if the proposed
intervention increases the number of desirable behaviours (e.g. requests, comments, functional play).

Children with ASD are unique, each having different characteristics and different history of each
learned behaviour. These differences represent the biggest challenges for specialists and, in most of the
cases, require an individual approach.

The vocal self-stimulations represent one of the most difficult to treat behaviours in children with
ASD, which affect the quality of their life and deprive them of important environmental stimulation.
Therefore, the reduction of these behaviours is very important and necessary in order to facilitate and
optimize the learning and the social interaction. In order to find and implement an effective intervention,
the external factors from the antecedent that could maintain the behaviour should be taken into
consideration, as well as, the reinforcing of other alternative behaviours that can replace the problematic

behaviour.
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Our study could be an example for the implementation of an intervention that can reduce vocal self-

stimulation in children with ASD.
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