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Abstract

Objective: The aim of this study was to determine the effectiveness of computer-
centered cognitive rehabilitation on brain executive functions (attention, working
memory, response inhibition) among children with dyslexic disorder in Osku.
Method: This semi-experimental study was an unequal control group design. The
statistical population of the study consisted of all male and female students in the
first to sixth grades of primary school studying in the academic year of 2010-2020 at
the Center for Developmental Learning Problems in Osku city with the diagnosis of
disorder. Among these students, 20 students were selected from the target population
according to inclusion and exclusion criteria and were selected by available
sampling method and were selected in two experimental (10) and control groups (10
people) including 5 girls and 5 boys in each group and pre-test was performed for
both groups. Then, twelve sessions and each session for 45 to 60 minutes of
computer cognitive rehabilitation intervention (my brain cognitive games series) was
performed for the experimental group. The instruments used included continuous
function test (CPT), Wechsler working memory test, go/no go test (response
inhibition). Multivariate covariance analysis was used to investigate the hypotheses.
Results: The results showed that computer-centered cognitive rehabilitation package
was effective on executive functions of attention, working memory, and response
inhibition in the experimental group.

Conclusion: Based on these findings, the computer-based cognitive rehabilitation
package can lead to enhanced executive functions in children with reading disorders.

Keywords: computer-centered cognitive rehabilitation, executive functions,
attention, working memory, response inhibition, reading disorder.
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Extended Abstract

1. Introduction

Disorder learning is a neurodevelopmental disorder that manifests itself in the
form of reading, writing and math problems. Reading disorders are more
common than writing and math disorders, and between 85 and 90 percent of
students with Disorder learning have problems in reading (American psychiatric
association, 2013). Compared to other children, children with learning
disabilities have a weaker performance in executive functions such as working
memory and cognitive flexibility (Asadi Gandomani and Moradi, 2016;
Tabrizchi and Vahidi, 2014; Azizinejad, 2015). Hokkanen's findings (2008)
showed that executive functions in dyslexic learners are at a low level compared
to other children. In recent decades, computer-based cognitive rehabilitation has
been emphasized by researchers to reduce cognitive problems and strengthen
cognitive function (Bogdanova, Yee, Ho & Cicerone,2016; Brandenburg,
Klesczewski et al, 2015). The results of the study by Habibi, Amiri Majd and
Karimi (2019) and Aiwazi, Moradi and Yazdanbakhsh (2018) indicated that
cognitive rehabilitation was effective in increasing the "attention" of students .
The study of Ranjbar, Hassanzadeh et al. (2019) showed the effectiveness of
cognitive rehabilitation on improving the executive functions of learners.The
findings of Zinali and Mirzazadeh (2018), Nazarboland, Nohegari and Sadeghi
Firouzabadi (2018), Magsoodlou, Nejati and Fatehabadi (2018), Abbariki,
Yazdanbakhsh and Momeni (2016), Golestan Kia and Askari (2018) indicated
that the intervention of cognitive rehabilitation is effective in improving various
aspects of the executive functions of children suffering from the defect of
executive functions of students with learning disorders. The results of the studies
of Vélez.Coto, Rodriguez.Fdrtiz (2019), Fteiha (2017), Schafer, Wright et al.
(2016) also concluded that software interventions improved cognitive functions.
The necessity of the present research is that students with reading disorders,
despite having natural intelligence in most cases, cannot achieve the desired
academic progress and often drop out of school, which can bring psychological
and economic harm to the individual and the society (Sadagati, Foroughi, Shafi'i
and Merati, 2009). In addition, due to the fact that not much research has been
done regarding the effectiveness of computer rehabilitation in reading disorder
and the prevalence of this disorder is relatively high, it is important to conduct
research in this area. Therefore, the aim of the present study was to determine
the effectiveness of computer-based cognitive rehabilitation on executive
functions (attention, working memory, response inhibition) of students with
reading disorders in Osku city.

2. Materials and Methods
The current research is a semi-experimental research of unequal control group
design.The statistical population of the current research was all boy and girl
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students of the first to sixth grades studying in the academic year of 2020-2021
at the "Center for Special Developmental Learning Problems" of Osko city with
a diagnosis of reading disorder, among them 43 students with reading disorder,
20 as The sample (control) was selected by available sampling method. In this
research, the control and experimental groups are equal in terms of gender,
educational level and number. Continuous performance test (CPT), Wechsler
active memory test, Homework go/ no go used to collect data.
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3. Results

Before examining the research hypotheses, the Shapiro-Wilk test for normality
and assumptions of covariance analysis (assumption of homogeneity of
variances between groups, Mbox test for homogeneity of variance-covariance
matrices, slope of the regression line between covariate and dependent variable)
were examined, and the results showed that that all assumptions have been
observed.

Table 1. Results of significance tests of multivariate analysis of covariance
(MANCOVA) for overall comparison of groups regarding mean scores

Source Effect Value F Hypothesis Error sig Eta
df df
attentio Wilks 0.25 12.46 3 13 0.0005  0.74
n Lambda
working Wilks 0.18 33.98 2 15 00005 081
memory Lambda
response Wilks
inhibition Lambda 0.26 12.14 2 13 0.0005 0.73

In Table 1, the results related to the reliability indices of multivariate covariance
analysis are presented, and the effect of the group on the studied variables is
significant (P<0.05).

Table 2. Analysis of covariance (MANCOVA) for the difference in scores of
executive functions between experimental and control groups

Source SS df MS F sig Eta
Presentation 38.04 1 38.04 17.94 0.001 054
. error
Attention
Delete error 29.48 1 29.48 12.66 0.003 0.46
Time 2129498 1 2129498 20.67 0001 058
. Front numbers 4281 1 42.81 72.50 0.001 0.82
Working R
memory everse 40.36 1 40.36 40.15 0001 0.71
numbers
Presentation 2547 1 25.47 33.25 0.001  0.69
Response error
inhibition Delete error 18.81 1 18.81 18.90 0.001 0.56
Average time 31907.42 1 31907.42 12.59 0.003  0.46
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In Table 2, the results of the between-subject effects test for comparing the
components among the students of the experimental and control groups are
presented in the post-test stage. According to the presented results, the F value
obtained for the components of attention, working memory and response
inhibition is significant at the 0.05 level (P<0.05); Therefore, the research
hypotheses are confirmed. Therefore, it can be said that computer-based
cognitive rehabilitation has an effect on the executive function components of
attention, working memory and response inhibition in children with reading
disorders.

4. Discussion and conclusion

The present study was conducted with the aim of the effectiveness of computer-
based cognitive rehabilitation on executive functions (attention, working
memory, response inhibition) in children with reading disorders in Osku city.
The result of the first hypothesis showed that computer-based cognitive
rehabilitation has an effect on the components of attention in children with
reading disorders. The result of the first hypothesis is in line with the findings of
Habibi, Amiri Majd and Karimi (2019), Akhwan Tafti Azari Khayabani et al.
(2015), Vélez.Coto, Rodriguez.Fortiz (2019), Bonavita, Sacco et al. (2016). In
the explanation of the research, it can be said that the tools used in cognitive
rehabilitation programs are diverse and the exercise steps are different from each
other and are not repetitive, which makes it attractive for children and lack of
repetitive exercise. Also, these exercises in the form of competitions and games
lead to strengthening memory, attention and problem solving (Gaitan, Garolera
et al, 2013). The result of the second hypothesis showed that computer-based
cognitive rehabilitation has an effect on the working memory components of
students with reading disorders.The obtained result is in line with the findings of
Aiwazi, Yazdan Bakhsh et al. (2018), Loosli, Buschkuehl, Perrig & Jaeggi
(2011), Shokohi Yekta, Lotfi et al. (2013). In the explanation obtained, it can be
said that childhood is the most appropriate period of development during which
the brain has the highest flexibility and cognitive exercises in this period can
achieve the best results( Bergen & Woodin,2017). The result of the analysis of
the third hypothesis showed that computer-based cognitive rehabilitation is
effective on the components of response inhibition in students with reading
disorders.The result obtained with the findings of Magsood Lo, Nejati et al.
(2018), Nazarboland, Nohe Gari and Sadeghi Firozabadi (2018), Zinali and
Mirzazadeh (2018), Saha, Chakraborty, Mukhopadhyay, Bandhopadhyay &
Ghosh (2015). In the explanation of the third hypothesis, it can be said that
cognitive rehabilitation is the art and science of reconstructing mental processes
and teaching compensable strategies. A basic principle in computer-based
cognitive rehabilitation is to help improve the cognitive core and the need for
self-control to achieve cognitive success.
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4. Response Time = RT

5. Wechsler active memory test
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