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ARTICLE INFO ABSTRACT
Article type: Background: Disruptions in the children Autism spectrum’s mirror neurons has been challenged by
Research Article researchers in psychological and motor behavior science for children with autism spectrum. Methods
that based on the mirror neuron system, such as cooperatively observation learning, can be used to
Article history: increase the imitation of autism in children, and use them in teaching. However, few studies have
Received 23 December investigated the effect of this educational method on the learning of autistic children.
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Accepted 13 March 2023 Methods: The current research is a semi-experimental one that was designed and implemented in
Published Online 21 2017. The statistical population includes 7-14-year-old boys on the autism spectrum (Asperger's and
March 2023 high-functioning) in Tehran, who were selected through purposive sampling. The samples were
allocated to two individual and dyad training groups and trained in breaststroke skills twice a week
Keywords: for a period of 8 weeks. The data collection tool includes the Gars Autism Severity Scale (1994); the
Observational learning, Chest crawl skill assessment checklist (Galaho and Ozman, 2005), and an electroencephalograph
Mirror neurons, (EEG) sensor used to record brain waves. Data analysis was done by repeated measure covariance
Cooperative training, analysis, which was done in SPSS software.
Swimming skill, Results: The results of covariance analysis showed that both groups improved mirror neurons
Autism function, but significantly, the dyad training group improved mirror neurons function in post-test, the

difference between two groups was significantly in benefit of the dyad training group (p <0.001).
Also, the quality of swimming skill (chest) in the dyad training group was significantly improved,
and the difference between the two groups in improving the swimming skill was significantly in favor
of the dyad group (p <0.001).

Conclusion: Training through observational learning, imitation, and observational feedback
improves the activity of mirror neurons, which is effective in improving motor actions. As a result,
one of the suggestions in this study is to focus on enhancing the functional capabilities of the neurons
through observational learning in order to improve the motor skill of autism and neuropsychiatric
rehabilitation.
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Introduction

Autism is a type of social relations developmental
disorder characterized by abnormal verbal
communication behaviors. The symptoms of this
disorder appear before the age of three, and its main
cause is unknown. Autism spectrum disorders are
characterized by defects in the social,
communication, and behavioral domains, where the
disruption in the motor-behavioral domain is
considered the main core of autism (Hamilton et al.,
2007). In the last two decades, a lot of empirical
evidence has been presented indicating that effective
and timely education can have its maximum
effectiveness in childhood. Autism makes the brain
unable to function properly in the field of social
behaviors and communication skills, and it interferes
with learning how to communicate and interact with
others (Yavari et al., 2018). This caused one of the
most recent hypotheses to be proposed regarding the
etiology of autism spectrum disorders in recent years
at the neuronal level, which is the system of mirror
neurons. Mirror neurons play an important role in
understanding the actions of others and are necessary
for humans to learn through observation and imitation
(Heyes & Catmur, 2022). Mirror neurons play a
complementary role in people's ability to represent
others' actions, allowing observers to understand the
goals and intentions of others' actions (Oberman et
al.,, 2007). A defect in the observation/execution
matching system (mirror neuron system) has been
proposed as a neural mechanism that causes defects
in cognition and social communication in autism
(Rizzolatti & Fabbri-Destro, 2010). Researchers in
the field of motor behavior are looking for training
methods that bring the learning conditions for motor
skills closer to the optimal level (Bahrami et al.,
2012). In an optimal training method, not only
effectiveness is considered, but the efficiency factor
should also be considered. Efficiency means that the
desired method is minimal in terms of energy, time,
and cost, and takes into account other aspects of
simultaneous influence such as social development,
personality, and interaction with others (Mesibov et
al., 2004). The importance of this issue is especially
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clear for high-cost sports (skiing, swimming, tennis,
etc.) as well as children with special needs (autism in
this research). Therefore, the training method that has
the most efficiency and effectiveness (in learning
movement skills and other aspects at the same time)
in the shortest time will be very effective. One of the
best-combined training methods that have attracted
the attention of researchers in recent years is the Dyad
training method. When one learner is performing the
skill, the other learner observes him and in the next
attempt, they switch their roles (Shea et al., 2000).
According to previous studies, it can be said that
methods such as Dyad movement exercises, which
are designed on observational learning based on the
mirror neuron system, can be considered to increase
imitation in autistic children and can be used in
movement learning. Since there has been limited
research on mirror neurons in sports skills and the
characteristics and functions of these neurons have
not yet been accurately identified, it is necessary for
mirror neurons to be further investigated. Disruptions
in the children of Autism spectrum mirror neurons
have been challenged by researchers in psychological
and motor behavior science for children with autism
spectrum. Methods based on the mirror neuron
system, such as cooperative observational learning,
can be used to increase the imitation of autism in
children, and use them in teaching. However, few
studies have investigated the effect of this educational
method on the learning of autistic children. Many
studies have conducted research in the field of
observational learning to improve movement
performance and learn sports skills (Parvinpour et al.,
2017), which has brought positive results for dyad
exercises in learning swimming skills. Motor
development is a prerequisite and fundamental stage
for achieving higher levels of cognitive,
psychological, expressive, social, and moral
development, and on the other hand, the observational
learning system in the sports performance of children
with autism spectrum has not been investigated yet.
Therefore, the main purpose of this study is to
investigate the effect of observational learning in
improving the function of mirror neurons and, in line
with that, improving swimming skills in boys with
autism.
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Method

The present study was an experimental type with a
pre-test and post-test design, in which the effect of the
independent variable (swimming skill training
through observational and individual learning) on the
dependent variable (function of mirror neurons and
quality of swimming movement skill) was
investigated, and two groups were compared. The
statistical population of the study is made up of
autistic boys (Asperger and high functioning) aged 7
to 14 in Tehran in the academic year 2016-2017. The
statistical sample of the research was selected based
on the inclusion and exclusion index of 24 boys, 12
of whom were in the individual training group and 12
in the dyad training group. Before the implementation
of the swimming skill training program, a pre-test was
performed for both individual and paired training
groups, and swimming skills and mirror neuron
performance were measured and after the
implementation of the 8-week swimming skill
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training program, the post-test of swimming skill and
mirror neuron function was performed again for both
groups. The entry criteria for autistic children are 1-
gender (which includes boys in the present study), 2-
autism with high ability; 3- Age (between 7 and 12).
4- The ability to follow verbal instructions during the
study, 5- normal vision and hearing. The exit criteria
for autistic children are 1- suffering from
neurodegenerative diseases, 2- having mental
diseases, 3- head injuries, 4- if they have surgery
during a period of 6 months before the study, 5-
having attention deficit, 6- having epilepsy, 7-
moderate to severe mental retardation that interferes
with their ability to do the task.

Results

In this study, 12 autistic children were randomly
assigned to the experimental group and 12 autistic
children to the control group. In both dyad and
individual training groups, the average scores of the
components increased in the post-test stages.

Table 1. The results of Bonferroni's post hoc test to compare swimming skills and mirror neuron activity

Variable Group Stage Mean difference Sig
Pre test Post test -5.33 0.000
Dyad Pre test Follow up -4.11 0.000

Swimming performance Posttest  Follow up 1.12 0.05
Pre test Post test -2.13 0.000
Individual Pre test Follow up -2.61 0.000

Posttest  Follow up -0.48 1.00
Pre test Post test -38.44 0.000
Dyad Pre test Follow up -6.78 0.000

Mirror neuron activity Posttest  Follow up -1.01 0.07
Pre test Post test 02.38 0.000
Individual Pre test Follow up 01.81 0.000

Posttest  Follow up 0.57 0.8

Based on the results of Table 1, as can be seen, the Conclusion

effect of implementing independent variables on
swimming skills in autistic children (Wilks Lambda=
0.784, n?= 0.115, P= 0.017, F= 3.17) and the activity
of mirror neurons. All of them (Wilks lambda= 0.733,
n%= 0.144, P= 0.004, F= 4.12) are significant. The
effect of the group for swimming skill variables (F=
22.48, P= 0.001, n%= 0.66) and for the activity
variable of mirror neurons (n?= 0.66, P= 0.001, F=
22/84 is significant, and it means that the
implementation of dyad exercises has an effect on the
function of mirror neurons and swimming skills in
people.

The purpose of this study was to investigate the effect
of observational learning by individual and dyad
training on mirror neurons function and learning of
movement skills in autism spectrum disorder
children. The prediction that autism spectrum
children in the experimental group of dyad training
who practiced observational learning with their peers
could improve mirror neuron activity and swimming
skills was confirmed. According to the findings, in
the group of individual exercises and double
exercises, after the intervention of the exercises
differently, there was an improvement in the
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swimming skills of the subjects, and in the group of
double exercises (observational learning), more
meaningful progress took place. Also, the findings of
the signals received from the activity of mirror
neurons by EEG emphasized that in the group of dyad
exercises, the activity of mirror neurons improved
more than in the group of individual exercises, and
the difference in this improvement was significant.
As a result, one of the suggestions in this study is to
focus on enhancing the functional capabilities of the
neurons through observational learning in order to
improve the motor skill of autism and
neuropsychiatric rehabilitation.
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7. Excitatory post synaptic potential

z. Inhibitory post synaptic potential

. Post synaptic potential
10, Post synaptic depolarization
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I, Autism Society of America
2, Stereotyped behaviors

3, Communication

4, Social Interaction

5. Developmental
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