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Abstract

Objective: Developmental dyslexia is a specific impairment characterized by severe and
persistent problems in the acquisition of reading skills; these problems are not caused by
mental age, visual acuity problems, or inadequate schooling.The aim of this study
effectivenes of aram cognitive rehabilitation game of executive function (sustained
attention, response inhibition) and reading skills (speed, accuracy and reading
comprehension) in students with dyslexia.

Method: The design of the present study was a pretest-posttest experiment with a
control group.

Analysis of covariance was used to compare the experimental and control groups after
the intervention. The statistical population included second to fifth-grade elementary
students of Andimeshk, Iran in 2021-2022. In total, 40 subjects were selected by
convenience sampling and were randomly divided into two groups of 20 (one test groups
and one active control group). Cognitive rehabilitation game was performed for 11
minutes in an individual case for the experiment group. The Continuous Performance
Test, Go/No-go test, and the Reading and Dyslexia Test (Nema) were used to collect
data.

Results: For data analysis, Spss software version 24 and themultivariate statistical
analysis test were used. The results showed that cognitive rehabilitation game was
effective in improving executive function (sustained attention, response inhibition) and
reading skills(speed, accuracy and reading comprehension) in the experimental group at
the level (p<0.001).

Conclusion: According to the results of the present study, it can be concluded that
cognitive rehabilitation Game (ARAM) by increasing the executive function improving
the reading skills in Students with dyslexia in students with dyslexia and can be used as a
method in treating learning disorders by consultants and experts.

Keywords: Response Inhibition, Sustained Attention, Executive Function, Students,
Dyslexia.

e N
Citation: Derikvand, M., Shahni Yilagh, M., Hajiyakhchali, A. R. (2023). The Effectivenes
of Cognitive Rehabilitation Game of Executive Function and Reading Skills in Students with
L Dvslexia. Biauarterlv Journal of Coanitive Strateaies in Learnina. 11(20). 1-24.

>

J
o
*Corresponding Author: Manijeh Shahni Yilagh

E-mail: m.shehniyailagh@scu.ac.ir
\ J



https://dorl.net/dor/20.1001.1.24237906.1402.11.20.1.5
mailto:.shehniyailagh@scu.ac.ir

Biquarterly Journal of Cognitive Strategies in Learning Vol 11, Num 20, Spring & Summer 2023

4 https://10.22084/3.PSYCHOGY.2022.26400.2476
2

Extended Abstract

1. Introduction

Dyslexia is a particular learning disorder that appears with serious and
continuous problems in achieving reading abilities and can’t be contributed to
mental age, eyesight problems, and insufficient or incorrect education. The
outbreak of dyslexia is between 5 to 17 percent and constitutes about 80 percent
of all learning disorders (Yang et al., 2022). Considering the importance of
reading, there have been theories given to treat dyslexia, and one of the most
important ones among them is the executive functions theory. Executive
functions point out high-degree cognitive actions aiming at planning and
purposeful actions (Smith-Spark and Gordon, 2022). Executive functions have
an essential role in reading ability because they facilitate the reading process by
considering relevant data and avoiding irrelevant data (Hossein Khanzadeh et
al., 2016). According to the literature, some of the important antecedents of
executive functions in reading disorders are sustained attention and response
inhibition (Soleymani Oskouee et al., 2022). Sustained attention is the most
simple and basic level of attention that other types of attention are dependent on
it, and deficiencies in it can cause other types of attention to face problems
(Zamani Amirzakaria et al., 2018). Sustained attention is the ability to focus on a
task for a long time. Researchers have shown that the level of attention in kids
suffering from dyslexia is lower than in normal students (Landerl and
Willburger, 2010). These kids have more distractions and less attention and can’t
focus on the subject while being taught (Meltzer, 2018). Another one of the
cognitive elements related to reading ability is "response inhibition". Response
inhibition is the ability to block irrelevant, disturbing, incorrect impulses and
dominant reactions, behavioral choices, and automatic behavioral habits (Xu et
al., 2020). Response inhibition is also concerned with quick information
processing. If irrelevant and insignificant information is removed from the
processing system, the memory’s load will be reduced, and only important ad
relevant information enters the processing system which leads to an increase in
reading accuracy, speed, and eventually text comprehension (Nouwens et al.,
2021). In some pieces of research like Franceschini et el., 2013, Raadfar et al.,
2016, and Pasqualotto, 2019, the efficiency of computer rehabilitation in
repairing cognitive deficiencies and improving dyslexia has been confirmed.
Based on the above discussion, examining suitable intervention programs is
considered a necessity, considering the development of treatment methods based
on neuroscience in healing learning disorders and outbreaks and the importance
of treating dyslexia in the primary stage. Based on this, the main issue of this
research is whether the quiet cognitive rehabilitation game has an effect on
sustained attention, response inhibition, and reading skills (speed, accuracy, and
reading comprehension) of dyslexic students.
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2. Methodology

Considering the purpose of the research, this research was a field experiment
research with a pretest-posttest method with a control group and consisted of a
test group and a control group. The statistical population was all of the students
affected by dyslexia studying in second to fifth grade in elementary school in the
town of Andimeshk in the 2021-2022 school year and to choose the sample
group, 40 people were selected by referring to learning disorder centers using
available sampling method, and they were randomly placed in two groups of 20
people, an experimental group (quiet rehabilitation) and a control group. The
criteria for entering the research were having natural intelligence, suffering from
dyslexia, and studying in one of the grades from second to fifth in elementary
school. The criteria for getting put away from it were having any kind of
comorbidity with other learning disorders, more than three absentees, ad taking
part in an intervention program simultaneously. Reading Test, Reading and
Dyslexia Test (NEMA), Go/No Go Test, and Attention Continuous Performance
Test was used to gather information.

3. Results

Covariance analysis was used to analyze the data. While the assumptions of
covariance analysis were confirmed by using the Kolmogorov-Smirnov tests for
the normality of the data, the homogeneity of variances by using the M-box test,
and the homogeneity of the regression slope. Once the assumptions were
fulfilled, multivariate covariance analysis was done. The results of the analysis
showed the F ratios of multivariate covariance analysis in sustained attention
(F=71.490 and p=0.001), response inhibition (F=40.767 and p=0.001), reading
speed (F=155.072 and p=0.001), reading accuracy (F=35.170 and p=0.001), and
text comprehension (F=40.388 and p=0.001) are significant, so the hypothesis of
the research that the effect of quiet cognitive rehabilitation education on
sustained attention, response inhibition and reading skills (speed, accuracy, and
reading comprehension) was confirmed.

Table 1. The results of multivariate covariance analysis for the post-test scores of
the variables of sustained attention, response inhibition, speed, accuracy and
comprehension of the text

Resource Variable SS DF MS F Sig Eta
Sustained attention  3136.277 2 1538.138 71.490 0.001 0.73
Response 721.052 2 360526  40.767  0.001 0.1

inhibition
Group Reading speed 93.665 2 46.832 155.072 0.001 0.98
Reading accuracy 0.558 2 0.279 35.170 0.001 0.58

Reading

. 0.973 2 0.487 40.388 0.001 0.61
comprehension
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4. Discussion

The main purpose of the current research was the effect of quiet rehabilitation
games on sustained attention, response inhibition, and reading skills (speed,
accuracy, and text comprehension) in students suffering from dyslexia. The
results of multivariate analysis of covariance (MANCOVA) showed that the
quiet rehabilitation game is effective on sustained attention, response inhibition,
and reading skills (speed, accuracy, and reading comprehension). The first
finding of the research was that quiet rehabilitation game is that it affects the
sustained attention of people suffering from dyslexia which is favorable to the
research of people like Pasqualotto (2019), and Carlos Farias et al. (2017). In
other words, it can be said that having an attractive appearance and using
different colors causes more excitement and less fatigue in dyslexic people,
which causes cognitive conflicts in these people. Also, the limited time of the
games causes players to have more speed and accuracy. In addition, giving the
player feedback results in him just following the target stimulus (Hlas et al.,
2019). The second finding of the research is the effectiveness of the quiet
rehabilitation game on response inhibition in dyslexic people was consistent
with the results of Leong et al., 2019, and Lambert, 2021. In explanation, we can
say that because this kind of rehabilitation has a time limit, the player should
have the highest level of carefulness not to answer incorrectly and give it in a
certain amount of time. This is done frequently during the game and helps with
the response inhibition ability. In addition, computer games require fast eye-
hand coordination and focus on the stimulus in a limited time to choose the
correct answer, which causes the reconstruction of areas of the frontal cortex of
the brain that are associated with response inhibition (Stockdale et al., 2017).
The next finding of the research was that quiet rehabilitation game causes
improvement in speed, accuracy, and reading comprehension skills of dyslexic
people. These results are consistent with the research of Pasqualotto et al.
(2022), and Flanigan. In the explanation of this hypothesis, we can say that
based on the research of problems related to attention and inhibition, it disrupts
the ability to decode words while reading and affects the transfer of information
to memory, and it is associated with inappropriate speed, low accuracy in
reading words, and the lack of understanding the text, and on the other hand,
rehabilitation games improve reading skills by improving attention and response
inhibition.

5. Ethical considerations

In this research, the way of implementation and the necessity of doing it was
explained to parents and students and they were assured that their information
will be completely classified. In addition, written consent was received from the
parents to agree to the experiment, and the sample people had the right to
withdraw from the cooperation at any stage of the study.
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1. Raven's Progressive Matrices Test
2. Vestberg
3. Reading and Dyslexia Test (NEMA)
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1. Go/No Go Test
2. Hoffman

3. Wodka

4. commission

5. omission

6. Langenecker
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1. Attention Continuous Performance Test

2. Rosvold

3. Raz

4. Attentive Rehabilitation of Attention and Memory (ARAM)
5. Sohlberg

6. Mateers

7. Baddeley
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