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Background: The study of the interventional effects of promoting physical-motor
literacy is limited. The aim of the present study was to the effectiveness of the physical-
motor literacy promotion program on working memory in children with learning
disabilities .

Methods: The present study was a quantitative and experimental study with a pre-test-
post-test design with a control group. The statistical population included boys and girls
with learning disabilities aged 7-15 years in Shahrood city in 1401-1402. Among those
referred to the treatment clinic, 30 children were randomly assigned to two experimental
and control groups (15 children in each group) by available sampling. The tools included
the physical-motor literacy promotion program designed by the researcher, the N-Back
memory test software, and the marathon pedometer. The data were analyzed using the
analysis of covariance test.

Results: The results showed that the physical-motor literacy promotion treatment
program is effective in improving the memory of children with learning disabilities.
(P<0.001)

Conclusion: Given that the underlying mechanisms of motor skills and working memory
have common neural substrates and that motor competence and working memory follow
a similar developmental path, promoting physical-motor literacy can be useful in
improving memory in children with learning disabilities, but limitations such as lack of
examination of the effect of moderators (weight, age, gender, etc.) suggest the need to
address the limitations of this study.
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Extended Abstract

Introduction:

In addition to creating challenges in
classroom activities such as following
instructions or ignoring steps in complex
tasks, impairments in working memory are
associated with poorer writing and reading
skills, spelling problems, and mathematical
performance. Working memory deficits
have also been identified as a potential
underpinning of learning disabilities, and
affected children face specific academic
difficulties in reading, writing, or
mathematics. Working memory performs
executive functions and complex tasks.
Therefore, given the importance of the role
of memory in the clinical symptoms of
learning disabilities, it should be given
special attention and intervention as an
important variable. Research on motor,
therapies is limited. Physical literacy is-a
multidimensional concept that integrates
cognitive, psychological, social, “and
physical capabilities. Motor . 4competence
and physical fitness and its imptovement
are related to executive funetions
(mathematical tasks and executivesControl
and brain function’and working;memory) in
children. Therefore,/ifmathis study, the
physical-motor literacyypromotion program
was used.. Considering the above, the
purpose “ofathe present study was to
determine the effectiveness of the physical-
motor, literacy promotion program on
working memory in children with learning
disabilities.

Method
The research method in this study was

quantitative and experimental, with a pre-
test-post-test design with a control group.
The research population included all

students with learning disabilities aged 7 to
15 years in Shahrood city. From the
academic year 1401 to 1402, 30 children
with learning disabilities were identified
through convenient sampling from among
the students who were referred to the
treatment clinic and were randéomly
assigned to two experimental and control
groups (15 children in each gfoup). The
inclusion criteria for the study included:age
7 to 15 years, volunteering,and eonsent of
the child's parents,#no meuromuscular
problems and _sheart “‘problems, no
comorbidity of this disorder” with other
developmental disorders (including
hyperactivityland autism spectrum), no use
of medication due to interference in
executive functions. The exclusion criteria
for the'study were lack of cooperation and
lackhof regular attendance at educational
sessions (more than two sessions absent).
Initially, the N-Back memory test software
(designed by the Sina Institute of Mental
Equipment) was administered as a pre-test
between the children of the experimental
and control groups. Then, a physical-motor
literacy improvement program  was
administered to the experimental group in
24 sessions (each session 80 minutes). After
completing the training sessions, the N-
Back memory test was administered again
for both groups. The data obtained from the
research were analyzed using descriptive
statistics (mean and standard deviation) and
inferential statistics (analysis of covariance)
using SPSS version 27 software.

Findings

The demographic characteristics of the
samples included 7 girls and 8 boys in the
experimental group and 7 girls and 8 boys
in the control group, with 7 in the
experimental group aged 7 to 11 years and
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8 in the 11 to 15 years, and 7 in the control
group aged 7 to 11 years and 8 in the 11 to
15 years.

The mean and standard deviation of the pre-
test scores for the memory variable in the
experimental group were 76.46 and 2.35,
respectively, and 73.93 and 2.49,
respectively, in the control group. Also, in
the post-test, the mean and standard
deviation of this wvariable in the
experimental group were 92.40 and 5.11,
respectively, and 74.40 and 3.50,
respectively, in the control group.

Descriptive results indicate that the memory
level in children in the experimental group
has increased compared to the control

group, and its significance was then
examined using inferential statistics. In
order to examine the normal distribution of
memory scores, Kolmogorov-Smirnov and
Shapiro-Wilk tests were performed. The
results of the Kolmogorov-Smirnov and
Shapiro-Wilk tests were greater than 0.05.
These results confirm that the assumption of
normal data distribution is valide

Next, based on the Levine test, the variances
between the groups were also, compatred’and
examined, and the F value/was_1.031 and
the significance avas 0:319.Therefore, the
assumption of equality of variances is valid
(P=0.05). The resultsjof the analysis of
covariafice are teported in Table 1.

Table 1) Results of the analysis of covariance for the@ffectiyeness ofithie educational package for

promoting physical-motor lit¢Pacy onfChildren's memory

Variable MS DF SS F P Eta
Pre- test 32.897 1 32.897 1.761 0.196 0.061

memory  Group 1651.227 1 1651.227 88.405 <0/001 0.766
Error 18.678 27 504.303

The results of Table 1 show. that,"with the
pre-test control, theref,is '‘a significant
difference in memory scotres between the
two experimental groups andythe control
group. In other wordssthe'memory scores of
the experimental groupyare different after
the intervention of promoting physical-
motor literagy. _Therefore, it can be
congluded that the physical-motor literacy
program__ was effective in improving

memory in children with learning
disabilities (Eta=0.766; p<0.001;
F+=88.405).

Discussion and Conclusion
The results of the study showed that

physical-motor literacy was effective in
improving working memory. In explaining

these findings, it can be said that the
mechanisms underlying motor skills and
working memory have common neural
substrates (Ludiga et al., 2018) and that
motor competence and working memory
follow a similar evolutionary path (Ludiga
et al., 2019). Researchers have found that
the brain uses the same connections that it
uses to process reading, writing, and math
for movement. As a child moves, he or she
is developing neural foundations (Stevens-
Smith, 2016). Blood flow and oxygen to the
brain also increase, resulting in higher
neural connectivity and growth of nerve
cells that control learning and memory
(Davidson, 2019). Physical activity
stimulates the production of new brain cells,
but it does not automatically increase the
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number of connections. Therefore, brain
health can be promoted through the
combination of physical activity and
learning, and these are created by the
ongoing development and maintenance of
physical literacy (Higgs et al., 2019). By
repeating purposeful physical movements,
students with bodily-kinesthetic
intelligence can gain deeper understanding
because movement allows them to
internalize information (Davidson, 2019).
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