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ARTICLEINFO ABSTRACT
Keywords: Background and Purpose: Previous research has demonstrated that computerized cognitive training
Computerized training, can be utilized to treat the symptoms of attention deficit/hyperactivity disorder in children; however,
visual-motor skills, the effect of computerized training on visual motor abilities is unknown. Few studies on these
attention deficit / children have been conducted. Determining the effects of computerized visual-motor skills training
hyperactivity disorder on the severity of symptoms in children with attention deficit/hyperactivity disorder was the purpose

of the present investigation.

Method: The present study was an experimental one using a pre-test, post-test, and control group
design. Using cluster sampling, 30 male students with the highest scores on the Conners’ teacher
rating scale (1969) and the clinically structured interview criteria were randomly assigned to the
experimental and control groups. These students attended an elementary school in the city of
Mashhad during the 20192020 academic year. The experimental group received the intervention
over the course of nine 60-minute sessions, while the control group did not. The instruments included
the Conners’ teacher rating scale (CTRS;1969), organized clinical interviews, and the computer game
(Rayapouya). The data were examined in the SPSS 25 software environment, utilizing univariate and
multivariate covariance analysis.

Results: After controlling for pre-test scores, multivariate covariance analysis revealed a statistically
significant difference between the mean post-test scores of the two experimental and control groups
for the variable of symptoms of attention deficit/hyperactivity disorder (adjusted mean from 0.73 to
29.33) (P<0.01).
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Extended Abstract

Introduction

Attention-deficit/hyperactivity disorder is a neurodevelopmental
disorder (1) characterized by three primary characteristics:
attention deficit, hyperactivity, and impulsivity. This disorder's
symptoms include indolence, inattention to details,
disobedience, and difficulty understanding tasks (2). Motor
difficulties are one of the issues faced by children with
attention-deficit/hyperactivity =~ disorder; among  these
difficulties, motor skills might be mentioned (9). Visual motor
skills are one of the most crucial components of visual
perception (10). Visual-motor skills refer to the coordination of
visual data with motor output. Visual-spatial abilities, visual
analysis, and visual-motor integration are crucial to the
development of visual-motor skills.

Various therapeutic approaches have been proposed for this
disorder, one of which is the use of computer games, a novel
method for enhancing children's skills. Specific aspects of
cognition that are the focus of computer-based cognitive
training produce considerable improvements. Children with
attention-deficit/hyperactivity disorder have multiple cognitive
disorders; therefore, it is crucial that cognitive training target
multiple cognitive functions (15). Through the simultaneous
presentation of different stimuli at the set and fixed speeds for
all types of stimuli, visual and motor exercises facilitate neural
plasticity and enhance the performance of the neurocognitive
system (5). Computer-assisted learning improves life behavior,
academic progress, and self-control in individuals with
attention deficit/hyperactivity disorder, according to studies
(22). Also, the results of another study demonstrated that
computer-based attention rehabilitation improves cognitive
performance in patients with this disorder (23). According to
the research of Oriyadi, Hadianfard, and Ghasemi, cognitive
rehabilitation based on computer games lessens the severity of
this disorder's symptoms (24). The study by Ayouzi,
Yazdanbakhsh, and Moradi also revealed that computer-based
cognitive rehabilitation has an effect on improving response
inhibition and can be used to improve the executive function of
response inhibition in children with hypothyroidism (25).
Therefore, the aim of the present study is to determine the
effectiveness of computerized visual-motor skills training on
the severity of symptoms in children with attention
deficit/hyperactivity disorder.
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Method

This experimental study included a pre- and post-test design
with a control group. The statistical population of the study
included all Mashhad primary school boys with attention
deficit/hyperactivity disorder symptoms throughout the 2018—
2019 academic year. In the initial phase, 450 students were
chosen using cluster sampling. The screening of these
individuals was conducted using the Conners’ teacher rating
scale. Then, these students underwent a structured clinical
interview to diagnose attention-deficit/hyperactivity disorder.
In the final phase, a sample of 30 students was selected
randomly and divided into experimental and control groups. In
Iran, data were collected using standardized forms, including
the Conners’ teacher rating scale (28), a structured clinical
interview (30), and the Rayapoya computer game (31).

The Conners’ teacher rating scale was distributed to the
teachers following the random selection of two primary schools
in Mashhad and coordination with the schools' principals. The
participants were then submitted to a structured diagnostic
interview based on the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (2013) in order to aid in
the diagnosis of attention deficit/hyperactivity disorder. The
experimental group underwent nine 60-minute sessions of the
Rayapouya computerized visual motor skills training program
at the school and under the supervision of the study's author,
while the control group was placed on a waiting list. In the
present study, the experimental group received nine 60-minute
sessions of the visual motor skills (Rayapouya) computer game.
But the control group did not receive any intervention. Teachers
in both groups were given the Conners’ teacher rating scale as
a post-session evaluation. These studies' data were analyzed via
multivariate and univariate analysis of covariance within the
SPSS 25 software environment.

Results

Table 1 displays the mean and standard deviation of the
variables studied for both the control and experimental groups.
In terms of skewness and kurtosis, the research variables have
a symmetrical distribution and normal skewness, confirming
the normality assumption for the data. Univariate and
multivariate tests of analysis of covariance were utilized to
examine the study hypothesis.

Table 1: Descriptive indices of research variables

Variable stage Group mean S.D Skewness Kurtosis
~ontal 2053 1o 015 a3
. ontro . . -0. ]
I EEsToe BT bosttest Experimental 15.13 6.47 0.253 -0.98
Control 20.14 5.45 0.01 0.45
Pretest Experimental 6.06 2.60 0.17 -0.62
Group participation Cor_1tro| 7.87 1.64 0.47 0.87
Posttest Experimental 4.53 1.85 0.96 1.28
Control 7.53 2.36 +.24 -0.90
Attitude toward authority Pretest Experimental 10.93 1.83 0.92 0.38



Quarterly Journal of
Child Mental Health

Control
Experimental
Control
Pretest Experimental

Control
Posttest Experimental
Control

Posttest

ADHD Symptoms

Vol. 9, No. 3, Fall 2022

11.75 191 -0.9) 1.Y8
8.86 1.92 0.72 0.23
11.73 1.91 -0.9) 1.¥8
35.07 7.72 0.52 -1.43
39.93 5.27 0.82 1.76
29.33 6.40 -0.08 =Ll
38.80 7.36 0.53 1.45

The condition of homogeneity of inter-group variances has
been satisfied due to the lack of significance of Levene's test
for all analyzed variables (P<0.05). The Box's M test findings
supported the homogeneity of the covariance matrix of the
dependent variables at all levels of the independent variable
(groups) (Box's M = 7.321, P = 0.373). The findings of the test
of the effects between the subjects indicate that the
homogeneity of the regression slope hypothesis is not
significant (P<0.01), thus the covariance analysis model may
be applied to the study data. In addition, the result of Pillai's
Trace (0.584) indicates that approximately 58% of the
variations in the variables of attention deficit/hyperactivity
symptoms and their components in the experimental group are
attributable to the effect of the independent variable
(computerized visual-motor skills training).

The findings of the univariate analysis of covariance revealed
a significant difference between the experimental group and the
control group in terms of the total score of symptoms of
attention deficit/hyperactivity disorder (F = 9.817; P<0.01). In
addition, the results of the multivariate covariance test
indicated that there is a statistically significant difference
between the symptoms of attention deficit/hyperactivity and
their components; therefore, computerized visual-motor skills
training on the symptoms of attention deficit/hyperactivity and
its components had a positive effect and reduced the symptoms
of attention deficit/hyperactivity disorder and its components.

Conclusion

The goal of this study was to examine the efficacy of visual
motor training on the severity of symptoms in children with
attention deficit/hyperactivity disorder. This study revealed that
computerized visual-motor skills training led to a significant
decrease in symptoms of attention deficit/hyperactivity, which
is consistent with the findings of several other studies (22, 23,
24, 25) that concluded that computerized cognitive training
ameliorates the symptoms of this disorder. Due to the shorter
attention span of these children and the difficulty of attracting
their attention for education, the popularity of these children's
games has compensated for this deficit in children with

attention deficit/hyperactivity disorder and improved cognitive
functions such as attentiveness (24). In computer rehabilitation
programs, it is possible to recover the brain's neurons and
cognitive skills, which, according to the concept of brain
plasticity, will be stable if the less active areas of the brain are
adequately stimulated and changes occur in the structure of
neurons (25). Therefore, based on the findings of this study, it
appears that computerized visual-motor skills training is an
effective strategy for treating symptoms of attention
deficit/hyperactivity disorder.

Among the limitations of the present research, we can
highlight the lack of a follow-up phase of the results obtained
in different times, the lack of control of the influencing
variables, and the implementation of the research only on the
male gender. For this purpose, it is recommended that this
research be conducted in groups with different characteristics
with longer follow-up periods.
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