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Background: Previous researches have investigated the effects of cognitive rehabilitation and
neurological treatments on a wide range of disorders, including learning disorders. The review
of the studies shows that few studies have done a comparative study of cognitive rehabilitation
and neurological treatments on learning disorders in order to choose the best treatment method.
Aims: The present study was conducted with the aim of comparing the effectiveness of electrical
brain stimulation and cognitive rehabilitation on hand-eye coordination of children with specific
learning disorders (dyslexia) aged 7 to 13 years.

Method: The research method was semi-experimental with a pre-test-post-test design with a
control group. The statistical population included all students with specific learning disorders in
districts 7 and 10 of Tehran in 2020. The research samples consisted of 3 subjects, including 2
test groups of 15 people and a control group of 15 people. The data collection tool included
hand-eye coordination evaluation test (Fernandes et al, 2013), tdcs device and cognitive
rehabilitation program (Maggio, 2019). The instructions for cognitive rehabilitation training
consisted of 21 one-hour sessions. Data analysis was performed using multivariate covariance
analysis and spssza.

Results: The findings of the research showed that the effectiveness of cognitive rehabilitation
on hand-eye coordination of dyslexic students was more than the effectiveness of electrical
stimulation of the brain from the skull.

Conclusion: The results of this study can help therapists of learning disorders in choosing better
treatment options. Also, the results of this study can provide more effective applications of
cognitive therapies to professionals.

Citation: Ahmadi, N., GhanadZdegan, H.A., & Heidari, Sh. (2023). Comparison of the efficacy of brain electrical stimulation and cognitive
rehabilitation on eye-hand coordination of children with special learning disabilities aged 7 to 13 years. Journal of Psychological
Science, 22(128), 1587-1599. 10.52547/JPS.22.128.1587

Journal of Psychological Science, Vol. 22, No. 128, 2023
© The Author(s). DOI: 10.52547/JPS.22.128.1587

@o¢ee

X Corresponding Author: Hossein Ali GhanadZdegan, Assistant professor, Department of Psychology, School of Humanities, Sari Branch,
Islamic Azad University, Sari, Iran.
E-mail: Ghanad.h@sari.ac.ir, Tel: (+98) 9124133105

1587



https://orcid.org/0000-0003-4799-1860
https://orcid.org/0000-0002-6037-3322
https://orcid.org/0000-0003-2809-9076
https://psychologicalscience.ir/article-1-1940-fa.html
https://psychologicalscience.ir/article-1-1940-fa.html

Journal of

Extended Abstract

Introduction

Learning is the main tool of human adaptation to its
changing environment. Currently, specific learning
disorder is recognized as the main cause of severe
academic learning difficulties. Children and youth
with learning disabilities are found in every
classroom. Specific learning disorder has a high
prevalence in schools all over the world. So that in
different communites, 5 to 15% of primary school
children have a specific learning disorder in all
educational fields of reading, writing and
mathematics (Pedroli, 2022).

Incoherence or having poor coordination is another
problem that some children with special learning
disabilities show. These children are also weak in
activities that require perfect coordination. Among
them is hand-eye coordination, which is the ability of
a person to recognize and select a design or object
from the surrounding objects and coordinate the
visual perception of the object with hand movement
(Mggio et al, 2019). considering that many daily tasks
require attention, have reaction time and hand-eye
coordination, and children with learning disabilities
are impaired in these factors.

Cognitive rehabilitation is a term that is used to treat
and rehabilitate cognitive disorders and it means
providing treatment services to strengthen damaged
areas or replace new patterns to compensate for the
disorder (Wu & Kilian, 2019). In fact, cognitive
rehabilitation refers to training They are said to be
based on the findings of cognitive science, but in the
form of games (generally computer games), they try
to improve or promote cognitive functions, all of
which are related to neuroplasticity, or the flexibility
of the brain (Fernades et al, 2019).

One of the new and popular therapeutic interventions
in the field of reading disorder is the use of direct
transcranial electrical stimulation of the brain (tDCS)
(Richard etal, 2019), which is a non-invasive method
of brain stimulation. Electrical stimulation has been
used to modulate the function of the nervous system
and treat neurological disorders and mental illnesses
such as hysteria since ancient times (lrazoki et al,
2020).
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Clinical studies have proven the beneficial effects of
DCS stimulation on improving the motor
performance of people with stroke, and it has also
been shown that stimulation of the primary motor
area can be effective in reducing pain in patients with
spinal cord injury. In this regard, stimulation of the
primary motor cortical area of healthy people also
reduces pain perception. In addition, this method has
had a positive effect in treating depression, migraine,
epilepsy and reducing tinnitus in people (Pedroli,
2022).

The use of direct electrical stimulation of the brain in
the treatment of reading disorder is one of the new
fields of research (Morya et al, 2019) and there are
very few studies in this field in the world and
especially in Iran. According to the above-mentioned
cases, the aim of this research is to answer the
question whether transcranial direct electrical
stimulation of the brain and cognitive rehabilitation
can be effective on the executive functions and hand-
eye coordination of students with special learning
disorders of reading 7 to 13 years old?

Method

The current research is semi-experimental in terms of
practical purpose, field location and research method
with a pre-test-post-test design with a control group.
This research will consist of 3 groups of subjects,
including 2 test groups of 15 people and a control
group of 15 people. The two experimental groups and
the control group were measured twice (pre-test-post-
test) by standard instruments. In this research, the
statistical population includes all students studying
with learning disabilities (low-reading) in areas 7 and
10 of 2019 (about 1500) in Tehran. In this research,
the number of 45 people has been estimated with 15
people for each of the experimental (2 groups) and
control (1 group) groups. The random sampling
method is simple.

The data of the research are analyzed using the
statistical package software in social sciences, SPSS
version 24.

Assessment of hand-eye coordination: In the
evaluation session, children sit individually in a quiet
environment and on a chair, behind a table with a
suitable height. After interviewing and observing the
child and obtaining the required information and



Journal of

ensuring that they meet the conditions for entering the
study, the test steps are carried out one by one with
sufficient training. will be tdcs device: In this
research, the tdcs device with the Norvastim brand
was used, which was industrially manufactured for
the first time in Iran and launched on the market in
2015. This device has two separate channels and has
a rechargeable battery and LCD display. Each
channel can be adjusted independently of the other,
and the intensity of the output current can be adjusted
from 0.1 to 2 mA. The device has 2 electro anodes
(red color) and white electro cathode) and two small
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and big pads Cognitive rehabilitation training: The
cognitive rehabilitation program used in the present
study is based on Solberg and Maiter's hierarchical
model. This program was taught in twenty-one one-
hour sessions at the school. In addition, intensive
meetings were held 2 or 3 times a week.

Results

The mean and standard deviation of the age of the
participants of the experimental groups 1 and 2 and
the control group were 1.58+10.27, 1.45+£10.47 and
10.67+ respectively. 1/71 was obtained.

Table 1. Significance test of multivariate covariance analysis

variable test Value F Sig.
Pillis trace 0.404 2.277 0.031*
group WiIIks_ ambada 0.600 2.542 0.017*
Hottellings trace 0.659 2.799 0.010*
Roys largest root 0.648 5.830 0.001**

“P<0.05 "P<0.01

Table 2. Results of covariance analysis with post hoc test

variable MS F Sig. Eta group MD SE Sig.
— o e ol oaE ol
ominant han b ] Xp. -0. . .
speed 2.331 5402 Q09 Jeen0.221 » 8 Cont. 0198 0245 0424
; Exp. 2 -0.575  0.243 0.023*
E ol Exp. 1 -0.041 0.118 0.726
The speed of the 0098 0984 0.383 1 Exp. 2 -0.158  0.117 0.185
defeated hand ' ' i Exp. 1 Cont 0.041 0.118 0.726
] Exp. 2 -0.117 0.117 0.322
o cm DB, om0 ole o oe
'wo han Xp. Exp. g . .
coordination Lalle e i Exp. 1 Cont. 0.090 0.135 0.512
' Exp. 2 -0.092 0.134 0.496
. Xp. -0. ’ .
dexterity 4578  3.072 0.058 Ao 1 Cont. 0014 0455 0.976
' Exp. 2 -0.979 0.452 0.037*

*P< 0.05 **P< 0.01

Conclusion

The findings of the present study showed that the
method of electrical stimulation from the skull did not
have a significant effect on the hand-eye coordination
of dyslexic students, but the cognitive rehabilitation
method had a significant effect on the hand-eye
coordination. Also, the findings have shown that there
is a significant difference in the effectiveness of these
two educational methods and the effectiveness of the
cognitive rehabilitation method is more than the brain
electrical stimulation method.

The findings indicated that cognitive rehabilitation
based on cognitive games is effective in hand-eye
coordination in the reading performance of dyslexic
children. These findings showed that cognitive
rehabilitation has a significant effect on the
perception of visual-spatial relationships and hand-
eye coordination of male students with dyslexia in the
second and third grade of elementary school.
Researchers stated that "exciting video games
improve reading skills, change visual to auditory
attention in English dyslexic children™. Their report
also showed that improving visual-spatial attention,
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hand-eye coordination, and phonological working
memory, speeding up the change of perception from
visual to auditory attention can directly help better
reading in English-speaking dyslexic children.

In explaining these findings, it can be said that there
are two main approaches in cognitive rehabilitation,
I.e. the approach of compensation or compromise and
the approach of cognitive therapy. In the approach of
compensation or compromise, the goal is to put aside
the limitations of the individual by making changes in
the environment, habits and methods of doing things,
as well as implementation strategies. Matching signs,
shape stability, maze, dotted line and darts has been
emphasized that one of the most important
educational goals of these games is hand-eye
coordination.  Therefore, according to the
shortcomings of dyslexic students, rehabilitation
programs are diverse and include types of accuracy
and concentration (selective accuracy, focused
accuracy, continuous accuracy, divided accuracy, and
attention shifting), active memory, immediate
memory, and visual and auditory short-term
memory., speed of visual and auditory processing,
visual and auditory perception, sensory and motor
coordination, improvement of hand-eye coordination,
visual processing, control of fine movements,
problem solving skills, executive functions,
improvement of impulse control, mental integration,
categorization and sorting (arrangement) you can see
and it can be said that the use of this educational
method can solve the shortcomings of these students
to a large extent.

Despite the useful results of this study, some
limitations can be mentioned. The method of
collecting information in the present study was self-
reported, which may have biased the answers to the
questions. The current research has investigated this
disorder without considering gender. The present
results have shown the effectiveness of the
interventions in experimental conditions, so its
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generalization to non-experimental conditions should
be done cautiously. It is suggested to investigate
different mechanisms and mediators based on the
relationship  between cognitive functions and
functional results in future studies. Considering the
effect of working memory, selective attention,
cognitive inhibition and hand-eye coordination in the
development, continuation and exacerbation of
dyslexia, it is suggested that children be examined in
terms of these structures before entering school.
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