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Abstract

The aim of this study was to investigate the relationship between motor skills (fine and
gross) with academic performance (reading and math) by considering the mediating role
of cognitive ability (processing speed and working memory). The sample consisted of 200
children (50% girls) aged six and seven years from Tehran who participated in this study
in academic year of 2017-2018. They were selected by convenience sampling. Fine and
gross motor skills were assessed using the Bronnix-Ozeretsky-1l test, academic
achievement was assessed using the Wechsler Individual Success Test, and cognitive
ability was assessed using the Wechsler Intelligence Scale. The results showed a positive
relationship between all components of motor skills, cognitive ability and academic
achievement (P<0.05). Structural equation modeling analysis also revealed that processing
speed and working memory improve academic performance by being influenced by fine
and gross motor skills. Therefore, processing speed and working memory play a mediating
role in this regard. The results of this study show that in the early years of school and in
preschool age, attention to motor skills can play a significant role in improving academic
performance. Hence, the importance of improving motor skills becomes more apparent.
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Introduction

There is a positive relationship between motor skills and academic skills. . Studies
on motor behavior also confirm this issue (1,2) . In this regard, several studies
associate academic performance with motor skills (3,4). Although the mentioned
studies consider the relationship between motor skills and academics to be high,
in most of these studies, correlation methods have been used to investigate this
relationship. Therefore, the factor that causes this relationship (mediating role) is
not clear (5,6). The background investigation shows that motor skill and academic
performance are related by other factors and their relationship is not direct but by
mediating indirect factors. Cognition and mind or in better words, cognitive ability
is a set of mental actions that help a person to think better, reason better, process
better and ultimately make better decisions (1). Therefore, cognitive ability can
be helpful in this area. Hence, this study aimed to investigate the relationship
between motor skill (fine and gross) with academic performance (reading and
math) considering the mediating role of cognitive ability (processing speed and
working memory).

Materials and Methods

This study is a descriptive and correlational research. The data collection method
was questionnaire and survey. In order to conduct this study, the authors started
the research from the end of April of the academic year 2018-2019 to cooperate
with schools and obtain parents’ consent. For this purpose, an invitation to
participate in the research was sent to all schools in districts six and seven (the
invitation included the purpose of the study and a letter from the university where
the project was carried out). After coordinating with the schools that were willing
to cooperate, a notice was sent to the parents, and those who agreed to cooperate
in this study received and signed the informed consent. Finally, 200 participants
(girls and boys) who had the informed consent from their parents were selected
for this study. Then, all of them were called and told the place/time of the test.
The evaluations were done by experts: Two experts in motor behavior familiar
with the Broninx Oseretsky test, one psychologist familiar with the cognitive
ability test, and two experts familiar with the academic performance test. The
evaluation was done in 15 days and a hall was rented for this test, where the
participants were present at a certain time and the evaluations were done.
Pearson's test in SPSS-24 software was used to check the relationship between
variables and M Plus version 7.31 software was used for structural modeling (8).
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Results

The normality of the data was checked using the Kolmogorov-Smirnov test. The
results of these tests showed that the data distribution is normal (P>0.05).The
results also revealed a positive relationship between all sub-components of motor
skill, cognitive ability and academic achievement (P<0.05). Structural equation
modeling analysis also revealed that processing speed and working memory with
influence of fine and gross motor skills promote academic performance.
Therefore, processing speed and working memory play a mediating role in this
field.

Discussion

The findings of this study highlighted that the child's motor is one of the vital
factors for academic performance and preschool teachers should pay full attention
to it in the pre-school age. This study suggests that in the early years of school
(kindergarten and the first year of elementary school), instead of focusing on
lesson operations through play, children should be placed in an exploratory and
motor environment to improve their fine and gross motor skills. Hence, they can
learn faster and easier in the early school years.
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