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Extended Abstract
1. Introduction

earning disability is a very common

disorder. This disorder indicates

problems in developing academic

skills including reading, mathematics,

and writing. According to the sources,

learning disorders have replaced
academic skills disorders (Fletcher & Miciak, 2024).
This disorder should not be confused with learning
difficulties caused by vision, hearing, movement, or
social issues (Richard & Sarverier, 2020). Students
with learning disabilities have significant deficits in
executive functions. The two main components of
executive functions are working memory and
cognitive flexibility (Blair et al., 2016). Stanford et
al. (2020) showed that working memory limitations
are often present in children with learning
disabilities, and Mohammadlou et al (2023) stated
that students with learning disabilities perform
worse than normal students in cognitive flexibility
tests. Considering the high rate of occurrence of
learning disorders and their lifelong negative impact
on the performance of these people, it is important
to create and maintain effective prevention,
monitoring, and treatment systems to minimize the
risk factors for them. Based on studies, perceptual-
motor exercises, and active video games are among
the therapeutic methods to solve the cognitive
problems of different people.
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Studies indicate that these cognitive-motor activities
are performed through stimulus identification,
information processing, integration of senses,
decision-making, response selection, executing
movement, and receiving feedback. According to the
investigations carried out and the existence of many
cognitive problems in these students and that there is
still not enough information about the effectiveness
of appropriate and practical training programs to
improve the cognitive performance of students with
learning disabilities, determining practical training
programs that can be carried out at the level of
schools with low facilities Educational and in
students' free time seems necessary. Therefore,
during this research, the effect of two selected
perceptual-motor training programs and active video
games on working memory performance and
cognitive flexibility of students with learning
disabilities was measured and compared.

2. Materials and Methods

The current research method was a semi-
experimental design. In this research, a pretest-
posttest design with a control group was used. The
statistical population of the present study consisted of
all learning disabilities male students aged 8-11 years
who were referred to the learning disorders centers in
Mashhad city in 2022-2023. Of these, 54 people were
selected by the purposeful sampling method and were
randomly divided into two experimental groups and
one control group.
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Two experimental groups and a control group
performed N-back and Stroop software tests in the
pretest and posttest stages to measure working
memory and cognitive flexibility. The experimental
groups performed perceptual-motor training programs
and active video games for 24 sessions, each session
lasting 45 minutes, and the control group received no
intervention. Multivariate analysis of covariance using
SPSS version 26 software was used to analyze the
data.

3. Results
In Table 1. The results show that the group effect for all
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four components of working memory, i.e. correct
response (p<0.001), error response (p<0.04), no
response (p<0.007), and average response time (p<0.04)
is significant. As a result, there is a significant difference
between the experimental and control groups in each of
these components, and the results also show that the
effect of the group is significant only in the component
of the interference score in the cognitive flexibility
variable (p<0.04). As a result, there is a significant
difference between the experimental and control groups
in the post-test scores of the components of the
interference score.

Table 1. Results of multivariate covariance analysis of working memory and cognitive flexibility

Source Variable SS df MS F Sig. Eta S
correct response 7102.01 2 3551.00 15.39 0.001 0.41

error response 544.91 2 272.45 3.29 0.04 0.13

Group no response 3857.74 2 1928.87 5.58 0.007 0.20
average response time 81222.14 2 40611.07 3.28 0.04 0.13

interference score 41.40 2 20.70 3.39 0.04 0.13

interference time 1781.09 2 890.54 0.74 0.48 0.03

4. Discussion and Conclusion

The results showed that selected perceptual-motor
exercises and active video games affect the variables
of working memory and cognitive adaptability of the
research. In terms of the effect of these exercises on
working memory Khaloei et al. (2022) pointed out that
based on neurophysiological studies, the hippocampus
plays a key role in the learning and memory process,
and physical exercises and active video games can
increase performance levels. This part finally
improves the working memory of students with
learning disabilities. In another part, progress was
shown in the variable of cognitive flexibility.
Mohammadlou et al. (2023) pointed out that cognitive
flexibility has a neuropsychological basis related to the
frontal cortex of the brain, and rehabilitation can
restore the activity of neurons in this area, which
ultimately causes synaptic changes to reduce cognitive
disorders and increase the individual's cognitive
flexibility. According to these results, to explain the
effectiveness of perceptual-motor programs and active
video games, it can be stated that motor activities
directly affect the function of brain cells and the
process of neurogenesis, and structural and functional
changes follow this issue. It occurs in the nervous
system. Movement and physical activity lead to the
activation of the limbic part of the brain and increase
cerebral blood flow in motor control areas and the
hippocampus. These items can increase the speed of
nerve impulses and ultimately increase cognitive

performance. According to these results, teachers and
trainers at the elementary education level are
suggested to use exercises in the framework of the
interventions of this research during their educational
program.
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