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Extended Abstract

Learning disorder is defined as a neurobiological disorder in cognitive or language
processing caused by abnormal brain function. From a neuropsychological perspective, the
way people with learning disorder process and acquire information differs from the normal
functioning expected of a child who can learn without much difficulty. Thus, individuals with
learning disorder may exhibit inaccurate or slow and effortful reading, poor writing that lacks
clarity, difficulty remembering number facts, and poor mathematical reasoning. In particular,
learning disorder children generally have prefrontal cortex dysfunction, which may
compromise their executive functions that determine the planning, selection, and ongoing
regulation of behavior. These functions are skills that help a person pay attention to
important aspects of a task and plan to complete it. Often, individuals with Learning disorder
are associated with impairments in executive function domains, such as working memory,
cue shifting, sustained attention, discriminative ability, interference control, and response
inhibition. On the other hand, the existence of significant problems in motor coordination,
writing, fine movements, gross movements and the presence of deficits in time perception
raise the possibility that these children have problems in executive function.

As the most important component of executive function, working memory is a system that
integrates the subsystems and functions of short-term and long-term memory, and as the
core of executive function, it directs many higher cognitive functions. The functioning of this
component is necessary in order to facilitate and properly perform the activity of other
executive function components, and its proper functioning provides concentration, sustained
attention, reflection in response to stimuli, and inhibition of inappropriate impulses to the
situation. Most researches have paid attention to the role of working memory in learning
disorder. The results of most of these studies in this field indicate the fact that children with
Learning disorder have a weaker performance in working memory than other children and
show deficiencies in all components of working memory. Weakness in working memory may
not show much in the early years of school, when the teaching method is mostly based on
giving repeated verbal instructions. But with increasing age and development of executive

functions and the need to use them in solving more complex problems, organizing, planning
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and understanding and analyzing the contents, the malfunction of working memory will be
more visible than in the past.

On the other hand, the planning and problem solving component is also defined as the
identification of three basic characteristics: the initial state, the goal state, and finally, the
behavior that allows you to reach the goal state from the initial state. To achieve success in
a problem-solving task, one must first create a mental representation of both the initial state
and the goal, and then perform the actions required to get from the initial state to the goal.
Researchers have stated that there is a relationship between planning performance and
problem solving with working memory. Therefore, if physical activity can have a positive
effect on planning and problem solving, we can also expect improvement in working
memory.

Based on the research background, physical exercise can cause structural and functional
changes in the brain; These changes affect the functional processes of the brain and
psychological well-being. In addition, a broader effect of physical exercise is also recognized
through changes in brain structure and higher levels of executive function associated with
cognitive flexibility, working memory, and mental flexibility, which beneficial effects are
associated with larger hippocampal regions and increased The volume of cortical areas
involved in action planning and decision-making processes is related; And on the other
hand, these positive effects of exercise activity related to academic progress have been
observed on attention, working memory and modulating the flexibility of cognitive control
processes. These and other evidences show that exercise trains all brain processes and is,
in fact, a cognitive act (eg. details, planning, strategy selection, decision making). Therefore,
any type of physical exercise can harness brain function to improve behaviors. Therefore,
physical exercise allows for the development of many cognitive domains and is therefore an
essential factor for growth.

The physical exercises used in the present study are basic taekwondo exercises; Leakes et
al. (2013) implemented taekwondo exercising in parallel with physical education classes
among 600 children in 7th and 8th grades for 9 months and showed that taekwondo can be
effective not only in improving physical fithess but also in executive function. be In addition,
a study by Kim et al showed that participation in taekwondo exercising improved children's
brain connectivity from the cerebellum to the parietal and frontal cortex. Therefore, it is
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possible that regular participation in taekwondo exercising can improve brain health, i.e.,
children's executive function during their developmental period.

In fact, it is reasonable to assume that children may receive profound effects from physical
exercise because both the environment and individual experiences can influence the
sensitive developing brain at this immature stage. Indeed, a meta-analytic review of practice
and cognition has shown a greater positive effect in children than in adults. In this regard,
Bluchart et al. (1995) stated that exercise and physical activity have positive results in
children with learning difficulties. Some other studies have shown that physical activity
reduces reading problems and some important developmental components such as
balance, coordination and academic problems. Similar to these results, at the end of 10
weeks of physical exercise, behavioral development and perception of scientific skills have
increased in learning disorder children. In fact, it seems that the relationship between
physical exercise and academic performance has a positive effect on the learning levels and
cognitive development of students.

In general, significant research shows that manipulating motor behavior during sensitive and
important stages of life can have long-term and strong effects. In fact, higher mental
processes occur after proper development of motor and perceptual systems, and this article
shows the importance of motor problems in people with learning disorder. On the other hand,
considering that so far, no research has investigated the effect of tackwondo exercises on
the executive functions of learning disorder children, and most studies have measured the
effect of these exercises on motor skills and physical fitness factors; Also, because these
exercises do not require special facilities, they can be implemented in different time and
place conditions, and on the other hand, not addressing the issue of learning disorder can
incur a lot of costs in the educational system, families and children themselves. so it is very
necessary to address this issue; On the other hand, due to the prevalence of this disorder,
dealing with it in the present will lead to spending less money and time in the future, and
considering the importance of the potential interaction between motor activities and cognitive
problems of learning disorder children and the existence of little research in In this context,
therefore, the aim of the current research is to investigate the effect of a course of basic

taekwondo exercises on the executive functions of learning disorder children.
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Methods

The current research was semi-experimental in terms of research method and applied in
terms of purpose with a pre-test-post-test design with a control group. The statistical
population of this research was 20 male children aged 10 to 12 with learning disorder who
were selected from the learning disorder centers in cooperation with the exceptional
education and education of Mashhad.The criterion for choosing boys was the prevalence of
learning disorder in boys compared to girls based on existing research. In the pre-test stage,
the subjects' working memory and Planning and problem solving were measured by N-back
and Tower of London tests, respectively. After that, the exercise group participated in the
selected Taekwondo exercise program for three 50-minute sessions per week for a period
of 4 weeks. In each session, before the implementation of the exercise protocol, the set of
cognitive games of my brain was used. During this period, the control group did not follow
the targeted exercise program. After conducting the exercise protocol, the subjects' working
memory and Planning and problem solving were measured again in the post-test phase. In
order to analyze the research data, descriptive statistics indices were used and in order to
determine the significance level of the differences, the analysis of variance test with 2 x 2
repeated measures was used. To determine the normality of the data, the Shapiro-Wilk test
(p>0.05) was used, and to check the homogeneity of the variances, the Leven's test was
used (p>0.05).

Conclusion

The findings show that the average scores of the exercising group in the components of the
N-back and Tower of London tests in the post-test are better than the control group. Also,
the results of the analysis of variance indicate that the taekwondo exercises presented in
this research had a significant positive effect on the components of the N-Beck and Tower
of London tests in the exercise group. (p<0.05)

Results

Therefore, based on the results of the present study, it can be concluded that Taekwondo
basic exercises help to improve the executive functions of children with learning disorder by

affecting brain areas related to executive functions.
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1 .Brain-derived neurotrophic factor
2 .Vascular endothelial growth factor
3 .insulin-like growth factor-1

4 .Neurotransmitters
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