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Introduction: Considering the effects of dysgraphia on the psychological dimension of affected
students and severe academic learning problems, the present study was conducted to determine the
effectiveness of cognitive rehabilitation on the working and visual memory of dysgraphia students.
Methods: The present study was semi-experimental with a pre-test and post-test design with a
follow-up period with a control group. The research population included all second and third-grade
female students with dysgraphia in Tehran, Iran, in the academic year of 2021-2022 who were
referred from regular schools to educational and rehabilitation centers for special learning prob-
lems. Among them, twenty-eight people were selected and randomly placed in two experimental
and control groups. Furthermore, they responded to Yagoubi et al.'s dysgraphia diagnostic scale
(2020), N-BACK (2001), and Kim Karad's visual memory test (1945). Then, the experimental
group received the cognitive rehabilitation training program, but only school training was provided
to the control group. For data analysis, a repeated measurement test was used with SPSS version
24 software at a significance level 0.05.

Results: The results revealed that the cognitive rehabilitation program effectively improved the
working and visual memory of dysgraphia students, and the results were stable in the follow-up
period. (P<0.01).

Conclusion: Itis suggested to use the cognitive rehabilitation approach in educational and training

centers to improve the working and visual memory of dysgraphia students.
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Extended Abstract

Introduction

One of the critical disorders in learning problems is writ-
ing disorder or dysgraphia (1). Working memory plays a
role in reading and writing disorders (2). Active memory

is described as a short-term cognitive system that allows
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information to be temporarily stored for simultaneous
processing or close to the reference, so active memory
has been considered one of the essential concepts in the

neuroscience area (3). On the other hand, the problems of
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children with dysgraphia in the visual-spatial component
may cause problems for them in doing homework, read-
ing maps spatially, or copying the contents of the visu-
al-spatial active memory from the board (4). Today, cog-
nitive rehabilitation is one of the non-pharmacological
treatments for developing cognitive abilities in children
with learning disabilities (18). Cognitive rehabilitation
therapy is an approach to increase children’s abilities and
executive functions in attention, memory, inhibition and
organization, planning and decision-making, and the like
employed to treat and rehabilitate cognitive disorders and
therapeutic services to strengthen damaged or replaced
domains. It provides new models to compensate for the
disorder (21). Considering the effects of dysgraphia on
the psychological aspect of affected students, and on the
other hand, research gods in this field, conducting such
studies and using the results of these studies in the field
of prevention and reduction of problems associated with
dysgraphia in children and adolescents is one of the cru-
cial needs of research in any country. Therefore, any
study, diagnosis and identification, prevention, control,
and treatment will be valuable. Accordingly, the present
study aimed to determine the effectiveness of cognitive
rehabilitation on the working and visual memory of dys-

graphia students.

Methods

The present study was semi-experimental with a pre-test
and post-test design with a follow-up period with a con-
trol group. The research population included all second
and third-grade female students with dysgraphia in Teh-
ran, Iran, in the academic year of 2021-2022, who were
referred from regular schools to educational and reha-
bilitation centers for special learning problems. Among
them, 28 people were selected and randomly placed in
two experimental and control groups. Moreover, they re-

sponded to Yaqoubi et al.'s dysgraphia diagnostic scale
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(1400), N-BACK (2001), and Kim Karad's visual memo-
ry test (1945). Then, the experimental group received the
cognitive rehabilitation training program, but only school
training was provided to the control group. For data anal-
ysis, a repeated measurement test was used with SPSS

version 24 software at a significance level 0.05.

Results

According to the study results, in the experimental group,
six people (42.9 subjects) were eight years old, and eight
people (57.1 percent) were nine years old, but in the con-
trol group, seven people (50 percent) were eight years old,
and seven people (50 percent) were nine years old. Based
on obtained the results, the average scores of the attention
and response inhibition variables in the cognitive rehabil-
itation treatment group were increased compared to the
control group in the post-test and follow-up stages com-
pared to the pre-test stage. Besides, based on the results
of repeated measures analysis of variance, the difference
between attention scores (P<0.01) and response inhibi-
tion variable (P<0.01) is significant in the three stages of
the research. The results revealed that 99.3% and 75.5%
of the individual differences in the attention and response
inhibition variables were related to the difference be-
tween the two groups, respectively. In addition, the in-
teraction between research stages and group membership
is also significant in all research variables (P<0.01). In
other words, the difference between scores in all research
variables in the three stages of research in two groups is
significant. Thus, it can be concluded that cognitive re-
habilitation treatment has been effective in the attention
and response inhibition of dysgraphia students. The re-
sults of pairwise comparisons of the mean difference in
the three stages of the test showed that in the cognitive
rehabilitation treatment group, the difference between the
average scores of the pre-test stage and the post-test and

follow-up stages is significant (P<0.01), indicating both
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the effectiveness of the treatment and the stability of the
effects of the treatment with time passes. The difference
between the scores of the post-test phase and the scores
of the follow-up phase is also significant (P<0.01). In
the control group, the difference between the scores of
the pre-test stage and the post-test and follow-up stages,
and between the scores of the post-test stage and the fol-
low-up scores, is insignificant (P<0.05). Based on this,
it is concluded that the cognitive rehabilitation treatment
has been effective in the attention and response inhibition

of dysgraphia students.

Conclusion

According to the present study, cognitive rehabilita-
tion training effectively improved the working memo-
ry of dysgraphia students, and the results continued in
the follow-up period. The above finding is consistent
with the results of previous studies in this field. In the
above explanation, the current study can refer to Hebb's
(1994) neuropsychological learning theory, stating that if
pre-synaptic and post-synaptic neurons are stimulated at
the same time, the synaptic connection is strengthened,
and as a result of this strengthening, cognitive functions
are improved or improved, or the child's active memory
will be able to memorize the commands better and forget
them less because these children have problems remem-
bering the commands and remembering the tasks and
functions related to themselves. With cognitive rehabili-
tation training, the child will be able to remove disturbing
information from the mind for a more extended time, and
others will have to repeat commands less continuously.
They will act more competently in academic success and
problem-solving, and they will not lose most of the ma-
terial, face fewer spelling problems, and not miss words
and letters. Because subjects can use active memory, and
the spoken words will be more stable in their mind.

The results showed that cognitive rehabilitation training
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was effective on the visual memory of dysgraphia stu-
dents, and the follow-up period of the results was stable.
The obtained results were in line with the results of previ-
ous studies in this field. In explaining the obtained result,
it can be said that the cognitive rehabilitation method,
obtained from integrating cognitive neuroscience with
information technology, is a method to improve cogni-
tive function defects, including memory and attention.
According to the principle of plasticity and self-repair
of the brain, this method causes a stable synaptic change
in the brain by successively stimulating the areas of the
brain that are less active and, in this way, can improve the
cognitive deficits observed in the mentioned disorders.

Among the limitations of the present study, it can be men-
tioned that the study was carried out in a group of girls
and second-and third-grade students, and caution should
be observed in generalizing the results to boys and other
educational levels. Correspondingly, among other limita-
tions of the current research, this research can mention
the lack of control of some demographic variables, such
as the the subjects' socio-economic status and the parents'
literacy level. Therefore, it is suggested to investigate the
role of demographic variables in future studies on boys.
According to the research results, considering the attrac-
tiveness of this method for children, it is suggested to use
this method in combination with other treatment methods

by counselors and psychotherapists.
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