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Background: Attention Deficit Hyperactivity Disorder is one of the most common disorders in
childhood and adulthood and has a negative impact on the performance and academic motivation of
many students. The research is whether computer cognitive rehabilitation training and concept map
training are effective on attention and concentration and comprehension? And which is more
effective?

Aims: The aim of this study was to compare the effectiveness of computer cognitive rehabilitation
training and concept map training on attention and concentration and comprehension of students with
attention deficit and concentration.

Methods: The present study is a pilot study and research design "pre-test post-test with a control
group. The study population included all female adolescents in the first secondary schools of Tehran
who were studying in the academic year 1300-1499. The sample of the study included 60 students
who The multi-stage random method was selected and then randomly assigned to 3 groups with
similar spatial and temporal conditions.The adolescents in the computer cognitive rehabilitation
training group were exposed to the Captain Log program in 8 sessions of 30 minutes, the second
group was trained in the map. They received a similar concept at the same time, and the control group
was exposed to exactly the same time and meetings with the experimenter but without any
intervention, and multivariate analysis of covariance was used to analyze the data.

Results: The results showed that computer cognitive rehabilitation training was effective on students'
attention and concentration deficits while concentration map training was not effective on attention
and concentration and also concept map training was effective on comprehension while computer
cognitive rehabilitation training was effective on Comprehension was not effective. Between the two
training methods, the computer cognitive rehabilitation training method was more effective on
attention and concentration and there was no significant difference between the two training methods
on comprehension.

Conclusion: Computer cognitive rehabilitation training can be used as a complementary therapy
along with other educational interventions to increase attention and concentration by creating an
attractive educational environment. Also, concept map training leads to the acquisition and
reconstruction of cognitive structures and increase comprehension of these students.
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Introduction

Attention Deficit Hyperactivity Disorder is one of the
most common disorders in childhood. The main
clinical problems in these children include three
groups: impulsivity, hyperactivity and inattention.
ADD or the problem of inattention occurs in the form
of behaviors such as distraction, lack of perseverance,
lack of order and concentration, which is not the
cause of stubbornness or misunderstanding
(Ghobadzadeh et al., 2021).The prevalence of this
disorder in children is 5% and in adults is 2.5%
(Borjali & Rostami, 2021). This disorder often begins
before the age of seven and is more severe than can
be attributed to normal growth. Computer cognitive
rehabilitation refers to training that is based on the
findings of the cognitive sciences but in the form of
games try to improve or enhance cognitive functions,
all of which refer to the principle of neural flexibility
(Torrell et al., 2009). Computer-assisted cognitive
rehabilitation based on the principle of formability
and brain self-healing by successively arousing less
active areas in the brain creates stable synaptic
changes in them. The basis of cognitive rehabilitation
is based on the principle that the brain is a flexible and
changeable organ and can be repaired and
strengthened by cognitive rehabilitation of the brain
(Ranjbar et al., 2019) Concept map is one of the new
educational approaches that is rooted in the
constructivist approach. The theoretical framework of
the concept map teaching method is based on the
learning of David Azobel. The basic idea in David
Azobel Psychology is that learning takes place by
making connections between new concepts and topics
and existing concepts in the pervasive cognitive
structure (Kinchanin et al., 2019). In this study, based
on several theories, computer cognitive rehabilitation
training is proposed and it is hypothesized that it can
improve cognitive functions by involving client
motivation, including improving attention and
concentration in the individual. This improvement
can include helping mental health problems in people
with the disorder (upgrading from low to normal) to
strengthening and developing healthy people even
above the norm (upgrading from normal to high).
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These cognitive softwares are generally seen as
simple computer games that try to increase a person's
cognitive abilities by making various changes in the
brain and involving different aspects of the mind. On
the other hand, no research has examined the
effectiveness of computer cognitive rehabilitation
training and concept map training on the variables of
attention and concentration and comprehension
among students with attention deficit / hyperactivity
disorder. Therefore, due to the importance of
cognitive, educational and comprehension problems,
students with attention deficit and concentration and
according to the main goals of rehabilitation that help
disabled people to achieve the highest level of well-
being and reduce their problems in daily life. The
overall purpose of this study is to determine the
effectiveness of teaching cognitive rehabilitation
programs and concept map training on attention and
concentration and comprehension of students with
attention deficit and concentration and which one
(cognitive rehabilitation programs and concept map
training) on attention and Students' concentration and
comprehension are less effective.

Method

This study was an applied study with a pretest-
posttest design with 2 experimental groups and 1
control group. The research method in this study is a
randomized controlled RCT trial. The target
population included all female high school students in
Tehran who were registered in the academic year
1399-1400. After selecting the school, through multi-
stage random sampling and performing IVA2 test, 70
people were screened with attention and
concentration problems. Finally, 60 people were
included in the study based on inclusion and
exclusion criteria, then they were divided into 3
experimental groups of 20 people. The intervention
programs used were Captain Log software and the
concept map training program that is shown in the
tables. IVA2 and researcher-made tests were research
tools. IVA2 was introduced in 2015. Sandford and
Turner used a retest method to evaluate the reliability,
Which reported a coefficient of 0.75, which indicates
the optimal reliability of this test. The results of this
test are highly correlated with the results of FMRI and
QEEG. Cronbach's alpha coefficient for calculating
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the reliability of the researcher-made pre-test
comprehension test was 0.68 and for the researcher-
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made post-test comprehension was 0.91. Multivariate
analysis of covariance was used to analyze the data.

Table A. Executive protocol of Captain Log program for 8 sessions groups in the scale of attention, concentration and comprehension

Number and content of sessions Targets

1. Provide reading text and test to determine the level of the student - record
software test reports

2. Perform two exercises related to the software, each lasting 15 minutes (before

performing the exercise, the student will be explained how to run the program.)
3. Repeat the previous session and record the report by the researcher

4. Perform 2 new exercises for 15 minutes each (before performing the exercise,

the student will be explained how to perform the program.)

5. Repeat the previous session and record the report by the researcher.

6. Perform 2 new exercises for 15 minutes each (before performing the exercise,

Introduction and expression of goals

Increase attention and focus
Increase attention and focus
Increase attention and focus

Increase attention and focus

the student will be explained how to perform the program.)
7. Repeat the previous session and record the report by the researcher.

Increase attention and focus

Increase attention and focus

8. The Captain Log program is retested. Record test report. Assessment
Table B. Concept map implementation training protocol
Number and content of sessions Targets

1. Introduce students and explain the goals of the program
2. Perform text reading and text-related tests to assess students' comprehension.
3. Familiarity with the subject of concept map, providing explanations about the
positive effects of using concept map.
4. Teaching hierarchical concept map - text presentation and practice.
5. Spider concept map training, text presentation and practice.

6. Cycle concept map training (flowchart), text presentation and practice.

7. Cyclic (systematic) concept map training, text presentation and practice.

8. Post-test includes reading text and text-related test, performing I\VA test

Familiarity and expression of goals
Student level assessment

Exact definition of the problem

Learn hierarchical maps
Learn Spider Map
Learn cycle map
Learn cycle map
Assessment

Results

Table 1 shows that there is a difference between the
mean scores of pre-test and post-test of the two
experimental groups, but there is not much difference
between the mean scores of pre-test and post-test of
the control group. Multivariate analysis of covariance
was used to compare the effectiveness of two
methods of computer cognitive rehabilitation training
and concept map training. First, the assumptions of
this test were examined. In order to examine the
uniformity of the covariance matrix, the Mbox test
was used (P> 0.05, f = 1.09, M = 935, 6). The results
showed that the same assumption of covariance is
valid. In order to evaluate the same assumption of
error variances, Leven test was used, attention and
focus (P> 0.05, F = 9.2), comprehension (P> 0.05, F
= 0.9). As can be seen, the condition of equality of
error variances for variables is established (P> 0.05).
Kolmogorov-Smirnov test was also used to evaluate
the normality of the distribution of variables. Because
the significance level of Kalmogorov test in attention,
concentration and comprehension of the material is
greater than 0.05, attention and concentration (P =

0.161) and comprehension (P = 0.062), then the null
hypothesis (normality of error score distribution) is
confirmed. Bartlett sphericity test was also used to
correlate the data in the population (P <0.01) which
shows that the observed correlation matrix belongs to
a community with correlated variables. The
uniformity of the regression line slope between the
pretest and the experimental variable was measured
by F-test. Because the significance level of F-test in
the studied variables was greater than 0.05, so the
same assumption of regression line slope between the
pretest and the experimental variable was confirmed.
According to the above assumptions, multivariate
analysis of covariance (MANCOVA) was used to
analyze the results of research hypotheses. The results
showed that there is a significant difference in the
linear composition of variables (P <0.01, F = 08/08,
Wilkes lambda = 0/ 34). Table 2 presents the results
of analysis of covariance for the variables of
comprehension and attention and focus in the post-
test by experimental and control groups. As can be
seen in Table 2, the results showed that there was a
significant difference between the groups in both
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variables of attention, focus and comprehension. In
addition, a large part of the variance of changes in
attention  and  concentration  (0.32) and
comprehension (0.27) in the post-test is related to the
effect of the above methods. According to the
contents of Table 3, a two-to-two comparison of the
experimental and control groups in terms of the
scores of the variables of attention and concentration
and comprehension shows that the two experimental
groups have a significant difference with each other
in the post-test of attention and concentration. Since
the average attention and concentration with the
computer cognitive rehabilitation training method
(96.79) is greater than the concept map method
(80.57), it can be concluded that for attention and
concentration using the computer cognitive
rehabilitation training method of the concept map

Vol. 21, No. 119, February 2023

method is effective. Also, the average comprehension
of the computer cognitive rehabilitation training
method (12.30) is only descriptively smaller than the
concept map method (14.5). Further research is
needed to understand how to use the concept map
method more effectively than computer cognitive
rehabilitation. The results showed that computer
cognitive rehabilitation training affects attention and
concentration while concept map training does not
affect attention and concentration. Concept map
training also affects comprehension, while computer
cognitive rehabilitation training does not. Between
these two educational methods, computer cognitive
rehabilitation training is more effective on attention
and concentration and there is no significant
difference between the two educational methods on
comprehension.

Table 1. Mean and standard deviation of the scores of the three groups in the scale of attention, concentration and comprehension

Rehabilitation group

Concept map group control group

Variables tests

SD M SD M SD M
A tention and foous Pre-test 25/57 76/26 13/06 81/55 20/32 77/45
post-test 21/01 95/42 13/42 82/50 17/01 78/10

. Pre-test 4/56 12/90 3/00 10/16 4/12 10/74
Comprehension Post-test 5/44 14/00 424 13/3 6/77 11/15

Table 2. Results of analysis of covariance

Variables Total squares Degrees of freedom Average sguares F Significance level  Effect size
Attention and focus 3800/36 2 1900/18
pre-exam 8885/98 1 8885/98 13/10 0/00 0/32
Error 7979/45 55 -
Comprehension 135/49 2 67/9 9/6 0/00 0/27
pre-exam 979/79 1 979/79 138/9 0/001 0/72
Error 371/67 54 7/05
Table 3. Comparison Comparison of experimental and control groups
Vari . difference in standard  Significance
ariables group Average Means comparison
averages error level
Attention and Cognitive rehabilitation 96/79 Rehabilit{it_ion_ and concept map 16/22 3/88 1/00
focus Concept map 80/57 Rehabilitation and control 18/06 3/86 1/00
Control 78/73 Concept map and control 1/84 3/82 1/00
Comprehension  Cognitive rehabilitation 12/3 Rehabilitation and concept map -2/18 0/88 0/051
Concept map 14/5 Rehabilitation and control 1/60 0/86 0/206
Control 10/7 Concept map and control 3/82 0/85 0/001

Conclusion

The aim of this study was to compare the
effectiveness of computer cognitive rehabilitation
training and concept map training on attention and
concentration and comprehension of students with
attention deficit and concentration. The results
showed the effectiveness of computer cognitive

2168

rehabilitation training on attention and concentration.
Oryadi et al. (2017) in a study entitled the
effectiveness of computer game-based cognitive
rehabilitation on the executive functions of children
with attention deficit / hyperactivity disorder
concluded that computer game-based rehabilitation
on the executive functions of children with ADHD
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Attention Deficit / Hyperactivity Disorder has a
significant effect. Considering that computer
cognitive rehabilitation therapy is focused on
improving cognitive functions (memory, attention
and concentration) and on the other hand, children
with attention deficit and concentration also suffer
from memory, attention and concentration problems,
so it can be concluded that in Reducing problems
based on attention deficit and concentration has been
helpful. In other words, in explaining these findings,
it should be noted that computer cognitive
rehabilitation seems to have caused structural and
functional changes in the brains of students with
attention deficit and concentration. Changes that can
be sustained according to the hypothesis of plasticity
and self-healing of the human brain (Kolb et al.,
2014). The results of the main hypothesis test showed
that computer cognitive rehabilitation training had a
greater effect on attention and focus than concept map
training.

Vol. 21, No. 119, February 2023
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