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Introduction: The present study aimed to investigate the effgct of a course of
Taekwondo goal-oriented physical exercises on the cognitive funetiens of children
with learning disorders.

Methods: In this quasi-experimental study, which was conducted with a pre-test-
post-test control group design, 20 boys with learning, disorders were selected from
the centers for learning disabilities by referring to specialeducation/in Mashhad. In
the pre-test stage, the participants' workinggmémory and inhibition were measured
by N-back and Stroop tests, respectively #After that, the exef€ise group participated
in the selected Taekwondo exercise program for three 50-minute sessions per week
for four weeks. In each session, a set of My Brain coghitive games was used before
the implementation of the exercigé protocok,In thesfirst 10 minutes of the session,
cognitive games were played, then 10 minutes of warming up, 30 minutes of
teaching and practicing Taekwondo techniques, and finally 10 minutes of cooling
down were conductedy During this period, the control group did their usual
activities. Finally, the dependent*variables were measured again in the post-test
phase. Repeated measures analysis ofivariance test was used for statistical analysis.

Resdlts: “Taekwopdo goal-oriented physical exercises improved cognitive
functions in the Bxercise group; All these changes were significant compared to the
control group (P<0.05).

Conclusion: Taekwondo goal-oriented physical exercises can be effective as an
intervention to impro¥e the cognitive functions of this group of children.
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Introduction

Learning disorder is defined as a neurobiological
disorder in cognitive or language processing caused by
abnormal brain function. In particular, children with
learning disorders generally have prefrontal cortex
dysfunction that may compromise their executive
functions, which determine the planning, selection, and
ongoing regulation of behavior. Often, people with
learning disorders have impairments in areas of
executive functioning, such as working memory, cue
shifting, sustained attention, discriminative ability,
interference control, and response inhibition. Based on
the research literature, physical exercise can cause
structural and functional changes in the brain; These
beneficial effects are related to the larger size of the
hippocampus and the increase in the volume of cortical
areas that are involved in action planning and decision-
making processes. The exercise program used in the
present study is Taekwondo exercises. Leakes et al.
(2013) and Kim et al. (2015) showed that participating
in Taekwondo exercises improves children's brain
connections from the cerebellum to the parietal and
frontal cortex and ultimately improvesé children’s
cognitive functions. Therefore, this research aimed to
investigate the effectiveness of a_Taekwondo goal-
oriented physical exercises course on the cognitive
functions of children with learning disorders.

Methods

The current research was quasi-experimental in terms
of research method and applied in terms of research
purpose with a pre-test-post=testicontrol group design.
The statistical population of this'study were boys aged
10-12 with# learning/ disorders, 20 ofsWhom were
randomlyfassigned totwosExercise and Control groups.
In thefpre-test stage, the'subjects' warking memory and
inhibition ‘weresmeasured by, N*back and Stroop tests,
respectively.“Afterthat, the exercise group participated
in the selected Taekwondg exercise program for three
50-minute sessions. persweek for four weeks. In each
session, a set of My Brain cognitive games was used
before the implemeéntation of the exercise protocol.
During this period, the Control group did not follow
the goal-oriented exercise program. After conducting
the exercise protocol, the participants' working
memory and inhibition were measured again in the
post-test phase. To analyze the research data,
descriptive statistics indices were wused and to
determine the significance level of the differences, the
2x2 Repeated Measures Analysis of Variance test was
used. To determine the normality of the data, the
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Shapiro-Wilk test was used, and to check the
homogeneity of the variances, Levene’s test was used.

Results

The results showed that in the post-test, the average
scores of the Exercise group for the components of the
N-back and Stroop tests were better than the control
group. Also, the results of the analysis of variance
indicated that the Taekwondo g&xercises presented in
this research had a significant, positive effect on the
components of the N-Beck and Streop tests in the
Bxercise group (p<0.05)s

Conclusion

According to the findings of the current research, goal-
oriented exerciSeyand physical activity had an effect on
the cogpitive functions@@F children with learning
disorders and helped to improve their learning
problems #including /working memory and inhibition
problems. ©n the other hand, according to the research,
martial arts. cause  improvement in working memory
processes, inhibitory control, and cognitive flexibility
after exercise intervention compared to people who
receive _traditional  physical activity — programs.
Therefore, Taeckwondo goal-oriented physical exercises
can/be effective as an intervention to improve the
cognitive functions of children with learning disorders.
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