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Background: Attention deficit is one of the most common disorders during childhood and adulthood,
negatively affecting the academic performance and motivation of many students. Various
interventions, such as computerized cognitive rehabilitation and concept mapping training, have been
implemented in separate studies to improve attention and focus in these individuals. However, no
study has yet compared the efficacy of computerized cognitive rehabilitation and concept mapping
training in enhancing attention and focus.

Aims: The purpose of this study was to compare the efficacy of computerized cognitive rehabilitation
training and concept map training on the attention and concentration of students with attention deficit
and concentration.

Methods: The research was applied in terms of purpose and quasi-experimental methodology in a
series of pre-test-posttest designs with a control group. The statistical population of the study
consisted of all female high school students in Tehran in the academic year 2020-2021. The sample
consisted of 60 students with attention deficit problems who were selected by a multi-stage random
sampling method and randomly assigned to two experimental and control groups. In the pre-test and
post-test, students responded to an integrated survey of audio-visual performance (Sandford &
Turner, 1994) and a researcher-made reading comprehension test appropriate to the pre-test and post-
test.

Results: The results of univariate analysis of covariance showed that computerized cognitive
rehabilitation training and concept map training were effective on the attention and concentration of
students with attention deficits and concentration (P< 0.001). The results of Bonferroni’s post hoc
tests showed that there was a significant difference between the effectiveness of the two
interventions: computerized cognitive rehabilitation and concept map training.

Conclusion: The results showed that computerized cognitive rehabilitation training was effective on
the attention and concentration of students with attention deficits and concentration, while concept
map training was not effective on attention and concentration, and concept map training was effective
on reading comprehension, while computerized cognitive rehabilitation was not effective on reading
comprehension.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is
characterized by a persistent pattern of inattention
and/or  hyperactivity-impulsivity that disrupts
functioning or development. Individuals with ADHD
often experience a persistent pattern of symptoms
such as: Inattention, which means difficulty in
maintaining focus, staying on task, and being
organized, and these issues are not due to defiance or
a lack of understanding. Hyperactivity refers to
frequent movement, even in inappropriate situations,
or excessive fidgeting, tapping, or talking. In adults,
hyperactivity may manifest as extreme restlessness or
excessive talking. Impulsivity indicates that a person
may act without forethought or struggle with self-
control, often seeking immediate rewards or
struggling to delay gratification. An impulsive
individual might interrupt others or make important
decisions without considering long-term
consequences (May et al., 2023). One subtype of
attention-deficit hyperactivity disorder (ADHD) that
has been studied occasionally is attention deficit
disorder (Kaur & Sharma, 2019). Individuals with
symptoms of inattention may frequently: Overlook or
miss details, making seemingly careless errors in
schoolwork, work, or other activities, find it hard to
maintain attention during tasks like conversations,
lectures, or reading, seem not to listen when spoken
to directly, struggle to follow instructions or finish
schoolwork or chores, and start tasks but quickly lose
focus and get sidetracked. Additionally, they may
have difficulty organizing tasks and activities, doing
them in order, keeping belongings organized,
managing time, and meeting deadlines (Chaulagain et
al., 2023). They may avoid tasks requiring sustained
mental effort, such as homework or preparing reports,
forms, or papers, often lose essential items like school
supplies, keys, or phones, and are easily distracted by
irrelevant thoughts or stimuli. Forgetfulness in daily
activities, like chores or returning calls, is also
common (May et al., 2023).

Research indicates that the different subtypes of
attention deficit disorders vary in their prevalence
within populations. The inattentive subtype is seen in
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about 18.3% of total cases, while the
hyperactive/impulsive and combined subtypes
account for 8.3% and 70%, respectively. The
inattentive subtype is more prevalent among females,
and the overall disorders appear in a male-to-female
ratio of 2:1 across various studies (Salvi et al., 2019).
Approximately 3%-6% of the adult population is
affected by these disorders (Chaulagain et al., 2023),
making ADHD one of the most prevalent childhood
disorders. ADHD is linked to cognitive and
functional deficits that are associated with diffuse
brain abnormalities. Research shows that individuals
with ADHD have smaller anterior cingulate gyri and
dorsolateral prefrontal cortices (DLFPC), which are
believed to account for deficits in goal-directed
behavior. Additionally, functional MRI studies reveal
decreased activity in the fronto-striatal regions of
these individuals, highlighting the importance of
targeting these areas in pharmacotherapy (Wilens et
al., 2010; Claussen et al., 2024).

Cognitive training, aimed at addressing executive
function deficits associated with ADHD, has been
explored as a potential non-pharmacological
treatment (Wu et al., 2023). Traditionally, cognitive
training involved in-person sessions using pen-and-
paper methods under professional guidance.
However, recent studies have increasingly validated
computerized cognitive training for individuals with
ADHD (Veloso et al., 2020). These computerized
interventions not only enhance cognition, memory,
and attention but also positively influence
psychosocial ~ functioning (Hill et al., 2017).
Compared to traditional techniques, computerized
cognitive interventions offer several advantages
(Garcia-Casal et al., 2016). Zokaei et al. (2017)
identified the benefits of training tasks, noting that
they (a) target specific cognitive functions (e.g.,
memory, attention), (b) can be adjusted based on
participant performance, (c) are designed to be
immersive and enjoyable, (d) provide instant
feedback, and (e) are accessible on portable digital
devices. Indeed, computerized approaches to
cognitive function improvement allow for a
combination of cognitive stimulation, cognitive
training, and cognitive rehabilitation using the same
device (Gonzélez-Palau et al., 2014).
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Studies have demonstrated that concept map-based
teaching is effective in promoting creative thinking
and improving information retention in students
(Ageberg et al., 2019; Kim, 2020; Daley et al., 2016).
According to Ausubel's theory, prior learning plays
the most significant role in new learning (Ausubel,
1978; Bryce & Blown, 2023). In non-meaningful
learning, information is simply stored without
integrating into cognitive structures. Fostering
meaningful learning is a fundamental educational
goal that experts consider crucial for enhancing
creativity, critical thinking, and problem-solving
skills in learners. To achieve these aims, educators
have introduced various methods, such as concept
mapping, to facilitate meaningful learning.
Constructivist theory plays a pivotal role in shaping
new educational practices. Given the lack of research
on the comparative effectiveness of computerized
cognitive rehabilitation and concept map training on
attention and concentration in students with ADHD,
this study aims to address that gap. Considering the
significance of cognitive and academic challenges
faced by students with attention deficits and the
primary goals of rehabilitation, which aim to
maximize well-being and reduce everyday challenges
for these individuals, the general purpose of this study
is to determine the effectiveness of cognitive
rehabilitation programs and concept map training on
attention and concentration. The study also seeks to
identify which method (cognitive rehabilitation or
concept mapping) is more effective for improving
attention and concentration in students with attention
deficits.

Method

This study was applied in terms of purpose and in
terms of method, it was a series of pre-test and post-
test designs with a control group. The statistical
population included all female students in the first
high school in Tehran who formed in the academic
year 2020-2021. The sample consisted of 60 students
with attention deficit problems who were selected by
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multi-stage random sampling. In this way, after
obtaining  permission  from the  Education
Organization of Tehran, the list of all districts and
schools in each district was obtained. Through multi-
stage random sampling, first, it was selected from the
list of all educational districts in the 8th district. After
preparing the list of schools in the region, a code was
assigned to each school, and by chance, three schools
were selected for research from among the public
schools in this region. In coordination with the school
principal, 350 students with a grade point average of
less than 15 in three grades were selected for
evaluation. The Evaluate Visual and Auditory
Attention Assessment (IVA-2) was administered to
children and students with attention deficit disorder
were identified.

Results

The mean (and standard deviation) age of the students
in the computerized cognitive rehabilitation group
was 15.89 (SD= 2.89), in the concept mapping group
was 15.03 (SD= 2.36), and in the control group was
15.40 (SD= 2.55). The mean (and standard deviation)
grade point average (GPA) of the students in the
computerized cognitive rehabilitation group was
14.01 (SD= 2.43), in the concept mapping group was
14.12 (SD= 2.19), and in the control group was 14.32
(SD= 2.50).

As can be seen in Table 1, the F value of univariate
analysis of covariance in the post-test stage was
significant for concentration and attention (F=
13.101, P< 0.001). These findings indicate that in
general, there is a significant difference in the
dependent variables (attention and concentration)
between the experimental and control groups. In
addition, according to the Eta square index, it can be
concluded that the experimental intervention of
computerized cognitive rehabilitation explains 42%
of the wvariance of increasing attention and
concentration and concept map training explains 32%
of the wvariance of increasing attention and
concentration scores.

Table 1. The results of univariate analysis of covariance on the score of concentration and attention in the studied groups

Variables Group Sum of squares ~ df  Mean squares F p >
Pre-test 497.864 3 165.955 35.881 0.001 0.75
Concentrate and Attention Group 2800.36 2 1900.18 13.101  0.001 0.32
Error 15.880 54 4.652
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Table 2. The results of Bonferroni’s post hoc tests on the score of concentration and attention in the studied groups

Variables Group (3-1) SE P
SerEaTEE T Computer!zed Cognitive Rehab@l!tat@on Concept Map Training 12,92 3108  0.001
AR Computerized Cognitive Rehabilitation Control Group 1732 3.861 0.001
Concept Map Training Control Group 4400 3512 0.001

The results of Bonferroni’s post hoc tests showed that
there was a significant difference between the
adjusted mean scores of attention and concentration
between the experimental groups of computerized
cognitive rehabilitation and concept map training and
the control group (P<0.001). Also, there was a
significant difference between the adjusted mean of
attention and concentration scores between the
experimental groups of computerized cognitive
rehabilitation and concept map training (P<0.001).
These results show that the students of the
computerized cognitive rehabilitation group obtained
higher scores in the post-test compared to the
conceptual violation training.

Conclusion

The purpose of this study was to compare the
effectiveness of computerized cognitive
rehabilitation training and concept map training on
the attention and concentration of students with
attention deficit and concentration. The results of
univariate analysis of covariance showed that
computerized cognitive rehabilitation training is
effective in the attention and concentration of
students with attention deficit disorder. In explaining
these results, it can be said that the purpose of
cognitive rehabilitation is to help regain the
individual's ability to process, interpret, and respond
appropriately to environmental stimuli and to create
strategies to compensate for the required functions in
family, social, educational, and occupational
relationships. In general, cognitive rehabilitation
programs focus on specific cognitive areas, such as
memory, language, and executive function. In this
regard, it should be noted that computerized cognitive
rehabilitation is also one of the indirect methods used
to improve the level of various skills of children with
disabilities. In general, computerized cognitive
rehabilitation therapy focuses on improving cognitive
functions (memory, attention, and concentration), and
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on the other hand, children with attention and
concentration deficits also suffer from memory,
attention, and concentration problems (Hosseini et al.,
2021). This powerful software with the intelligent
design of attractive games and the involvement of
both hemispheres of the brain and the quick reward
system motivates the audience to go to higher levels
and be able to use their abilities in a better way.

The results of univariate analysis of covariance
showed that concept map training is effective on the
attention and concentration of students with attention
deficit disorder. In explaining this result, it can be
stated that the concept map leads to the acquisition
and reconstruction of cognitive structures through
which information is processed and stored in
memory. However, cognitive theorists consider the
learner to play an important role in creating learning,
and the concept map has led to students with attention
deficits and concentration to play a more active role,
and this has played a significant role in reducing the
symptoms of attention and concentration.
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3. learning disability
4, Evaluate Visual and Auditory Attention Assessment (IVA2)
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!, Oppositional defiant disorder (ODD)
2, conduct disorder
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2, content validity index (CVI)
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