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ABSTRACT

The aim of this study was to evaluate the effectiveness of neurofeedback and cognitive-
behavioral play therapy and the combination of thease methods on working memory of children with
specific learning disabilities.

The present study was a quasi-experimental study with pretest-posttest and control group. The
statistical population of this study includes all children with specific learning disabilities in Ardabil in the
academic year 1400-1401. The sample of this study consisted of 100 children with learning disabilities
who selected by convenience sampling method and randomly assigned to treatment and control groups
(Neurofeedback 25, Cognitive-behavioral play therapy 25, combination 25 and control 25). The
instrument of this study was N-back working memory test.

The results showed that neurofeedback and cognitive-behavioral play therapy and the

Key words:
Neurofeedback, combination of the two methods have a significant effect on working memory of students with
Cognitive-Behavioral | Special learning disabilities and combination method at a significant level (0.05) was more effective
Play Therapy, in students' working memory than other methods treatments. Cognitive-behavioral play therapy at a
Working Memory, significant level (0.05) was more effective than neurofeedback.
Specific Learning According to the results, neurofeedback therapy and cognitive-behavioral play therapy was
Disabilities. effective in improving the working memory of children with specific learning disabilities.

Extended Abstract

1. Introduction education, self-esteem, and self-efficacy, and are

earning disability is a a lifelong challenge. Recent research in

neurodevelopmental disorder in
children that affected by hereditary and
environmental factors affecting the
brain's ability to perceive or process
verbal or non-verbal information
effectively (Mrazik, Naidu, Borza,
Kobitowich &  Shergill, 2019).
Learning disabilities affect almost
every aspect of a child's life, including
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neuropsychology and neuroscience suggests that
children with learning disabilities have a greater
weakness in working memory and coding
processes than attention or long-term memory.
Therefore, nowadays working memory as one of
the most important and fundamental issues has
attracted the attention of many researchers
(Karimi  BahrAsemani, Chorami, Sharifi,
ghazanfari, 2021).
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Neurofeedback training is one of these neurotherapy
methods that has been recently studied for its
effectiveness in  psychopathological  situations.
Neurofeedback training is a non-invasive and painless
method in which sensors attached to the patient's head
(Sitaram, Ros, Stoeckel, Haller, Scharnowski, Lewis-
Peacock et al, 2019). Nowadays, based on
neuropathological studies, this method can be used to
convert abnormal rhythms and frequencies (based on
diagnostics) based on quantitative brainwaves to
normal rhythms and frequencies (with relatively
normal) and it turn abnormal psychological states into
normal (Pradeep, Knight & Gurumoorthy, 2018).
Therefore, today neurofeedback is one of the non-
pharmacological treatments in children with attention
deficit disorder (Afi, Esteki, Madahi and Hasani,
2020) and children with learning disabilities, which in
recent years has gained good experimental support to
improve the symptoms of disorder (Azizi, mir
derikvand and sepahvandi, 2020).

Play-based cognitive-behavioral therapy has attracted
the attention of many researchers today. Such games
have educational value as well as entertainment. Such
games have a good potential for the development of
cognitive/ metacognitive skills as well as behavioral
skills (Banneyer, Bonin, Price, Goodman & Storch,
2018). Cognitive-behavioral play therapy performed
while the child is going through several stages of
treatment (initial stage - evaluation stage, intermediate
stage and final stage). It seems that cognitive-
behavioral play therapy is effective in improving the
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cognitive problems of children with learning disorders
(Hasanvand and Arjmandnia, 2019).

However, due to the contradictory results of some
studies, there is a need to examine this issue more
closely. Therefore, this study conducted with the aim
of the effectiveness of neurofeedback therapy and play
cognitive-behavioral therapy on working memory of
children with special learning disabilities.

2. Materials and Methods

The present study is a quasi-experimental study with
pretest-posttest and control group. The statistical
population of this study includes all children with
specific learning disabilities in Ardabil in the
academic year 2021-2022. The sample of this study
consists of 100 children with learning disabilities who
were selected by available sampling method and
randomly were assigned to 4 groups, each group
consisting of 25 subjects. The instruments of this study
include N-back working memory test, neurofeedback
and cognitive-behavioral play therapy.

3. Results

The results of Table 1 showed that the results of analysis
of covariance of neurofeedback therapy and play
therapy, cognitive-behavioral therapy and combination
therapy with respect to a significant level (less than 0.05)
could explain 43% in working memory and 51% in
response time and it can explain the post-test of the
experimental group.

Table 1. Inter-test effects test results

Variable ss DF YE F P Eta |
| Working memory . .
Working memory 9527/653 1 9527/653 52/901 0/001
Response time 28071/607 1 28071/607 2/496 0/117
Response time
Working memory 108/125 1 108/125 0/595 0/443
Response time 553828/349 1 553828/349 49/248 0/001
Group
Working memory 13205/965 4401/988 24/441 0/001 0/438
Response time 1114261/381 371386/794 33/024 0/001 0/513
Error
Working memory 16929/846 94 180/105
Response time 1057104/877 94 11245/797
Total
Working memory 815789/000 100
Response time 31428562/00 100
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4. Discussion and Conclusion

The aim of this study was to determine the
effectiveness of neurofeedback and cognitive-
behavioral play therapy on working memory of
children with special learning disabilities. The
findings of this study showed that neurofeedback
therapy and cognitive-behavioral play therapy
improve children's working memory.

After confirming the necessary assumptions to use the
analysis of covariance, the main purpose of the study
was investigated. According to the results obtained in
Table 2, there is a significant difference between the
working memory components of the experimental
group and the control in at least one of the dependent
components, considering the significance level of the
multivariate F-statistic of the Wilkes's lambda test
(P<0.05). In this research, the results of research
results are as follows: Based on the results of the
present study, it was revealed that combination
therapy has led to the improvement of children's
working memory (Radfar, Nejati & Fathabadi, 2016;
Salamat, Moghtadaei, Kafi, Abedi and Khanzadeh,
2014).In explaining the obtained result, it can be
acknowledged that based on the results obtained in the
present study, the results obtained from combination
therapy are significant and combination therapy can
improve the working memory of children with
learning disabilities. It has been also shown that
neurofeedback therapy improves children's working
memory. Theta waves usually found in structures of
the brain that belong to the limbic system and play an
important role in working memory (Nazari, Querne,
Broca and Berquin, 2011). The results of the present
study also showed that cognitive-behavioral play
therapy improves children's working memory. As the
results of the study, play therapy based on cognitive-
behavioral approach has been effective in improving
the working memory of children with learning
disabilities (Hasanvand & Arjmandnia, 2019;
Karamalian, Haghayegh & Rahimi Pardanjani, 2019);
In this way, play therapy based on cognitive-
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behavioral approach in the post-test stage has
significantly increased the score of children's working
memory. According to the results, neurofeedback
therapy and cognitive-behavioral play therapy are
effective in improving the working memory of
children with specific learning disabilities. One of the
limitations of the present study was to conduct
research only on males. Also due to time and space
constraints, the researchers did not have the
opportunity to follow the test. Therefore, caution
should exercised in generalizing the results. It is
suggested that in future research, the female children
with special learning disabilities would also studied.
Finally, it is suggested that teachers, educators, and
therapists with learning disabilities master the
neurofeedback exercise and cognitive-behavioral play
therapy.
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