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Abstract. This study used the systematic literature review to explore the role of motor skills training on critical reading skills in 
elementary school students. Data were obtained from articles searched through Google Scholar. The search focused on those published 
in Scopus-indexed journals between 2019 and 2024. As a result, 17,400 articles were found. These articles were screened again in 
several stages. Some criteria were applied to determine whether the articles should be included or excluded. In addition, the study 
employed specific keywords, such as "Role and Practice AND Motor Skills AND Critical Reading Ability AND Elementary School 
Students". These stages then generated 20 articles that fit the theme and met the inclusion requirements. During the article selection, 
this study followed the PRISMA guidelines. The key findings of this study confirmed that the development of gross and fine motor 
skills has a significant role in supporting the development of cognitive and academic abilities, especially in improving critical reading 
skills in elementary school students. This study revealed the positive relationship between motor skills and academic achievement, 
supported by stimulating physical environments and play-based learning approaches. This finding emphasizes the importance of inte-
grating physical activity into the primary education curriculum. In addition, the findings highlighted the roles of support from various 
parties, including teachers, parents, and communities. Such supports are needed to ensure a conducive environment for developing 
students' motor and cognitive skills. Despite these findings, challenges such as lack of sports facilities, gender differences, and an un-
balanced curriculum must be overcome to achieve optimal results. These findings imply the need for a holistic approach to education, 
emphasizing not only focuses on academics but also motor development to support critical reading skills for students' future academic 
success. 
Keywords: Role, Practice, Motor Skills, Critical Reading Ability, Elementary School Students 
 
Resumen. Este estudio utilizó la revisión sistemática de la literatura para revisar relacionados con el papel de la formación de habili-
dades motoras en las habilidades de lectura crítica en los estudiantes de primaria . Los datos se obtuvieron de artículos buscados a través 
de Google Scholar. La búsqueda se centró en los publicados en revistas indexadas en Scopus publicadas en 2019 - 2024. Las revistas se 
seleccionaron teniendo en cuenta criterios de inclusión y exclusión. Las palabras clave utilizadas fueron; «Rol Y Práctica Y Habilidades 
Motrices Y Capacidad De Lectura Crítica Y Estudiantes De Primaria» . A partir de la búsqueda en el periodo 2019-2014, se encontraron 
17.400 artículos. Además, se revisaron nuevamente en varias etapas y arrojaron 20 artículos que se ajustaban al tema y cumplían con 
los requisitos de inclusión. Durante la selección de artículos, este estudio siguió las directrices PRISMA. Los resultados de este estudio 
confirman que el desarrollo de las habilidades motrices, tanto gruesas como finas, tiene un papel significativo en el apoyo al desarrollo 
de las habilidades cognitivas y académicas, especialmente en la mejora de las habilidades de lectura crítica en los estudiantes de primaria. 
La relación positiva entre las habilidades motrices y el rendimiento académico, respaldada por entornos físicos estimulantes y enfoques 
de aprendizaje basados en el juego, subraya la importancia de integrar la actividad física en el currículo de la educación primaria. 
Además, se necesita el apoyo de diversas partes, incluidos los profesores, los padres y las comunidades, para garantizar un entorno 
propicio al desarrollo de las habilidades motoras y cognitivas de los alumnos. Sin embargo, hay que superar retos como la falta de 
instalaciones deportivas, las diferencias de género y un plan de estudios desequilibrado para lograr resultados óptimos. La consecuencia 
de estos resultados es la necesidad de un enfoque holístico y global de la educación que no sólo se centre en lo académico, sino que 
también integre el desarrollo motor para apoyar las habilidades críticas de lectura, que son esenciales para el futuro éxito académico de 
los estudiantes. 
Palabras clave: Rol, Práctica, Habilidades motoras, Habilidad lectora crítica, Alumnos de primaria. 
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Introduction 
 
Motor skills are a fundamental aspect of primary school-

age children's development. They serve as a foundation for 
various other abilities, including academic ones. Motor 
skills can be categorized into two: gross motor and fine mo-
tor. Gross motor skills include large movements such as 
running and jumping, while fine motor skills involve more 
detailed movements such as writing and drawing. learning 
is focussed on developing skills (N. Susanto, Nurhasan, et 
al., 2023). Previous research has shown that good motor 

skills not only support children's physical and social devel-
opment but also play an important role in promoting inter-
actions with the environment (Rahayu et al., 2023; 
Ramdani & Azizah, 2019; Ulfah et al., 2021). In education, 
motor skills contribute significantly to the education will 
shape a creative, innovative and competitive generation 
(Matitaputty et al., 2024). Research shows that children 
with good motor skills tend to be more active and engaged 
in learning activities, which in turn increases their motiva-
tion and interest in learning (Prodyanatasari et al., 2023; 
Wahono et al., 2022; Satria et al., 2023; Windawati et al., 
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2023). These skills are very important in children's learning 
process, especially in primary school.  

At school, one of the subjects that can specifically pro-
mote motor skills is physical education (PE). PE serves as a 
platform to develop motor skills, encouraging the develop-
ment of other self aspects. For example, this subject is per-
ceived as critical because scholars claim that children who 
master basic motor skills, such as running, jumping, and 
throwing, are better able to participate in various physical 
and academic activities (Raga et al., 2024; Riyanto et al., 
2022). Moreover, PE commonly incorporates various fun 
and interactive physical activities. Through games and 
sports, children learn not only about physical skills but also 
about cooperation, discipline, and responsibility (Siswati et 
al., 2020; Yusroni & Alimah, 2023). After that, these skills 
were believed to contribute to children's cognitive and so-
cial development (Kustari & Mahendra, 2020; Mustafa & 
Sugiharto, 2020). Studies suggest that children who are ski-
lled in interacting with their peers tend to be more confi-
dent and have better communication skills (Bahri et al., 
2023; Nasution & Sutapa, 2020). Besides developing the 
aforementioned aspects, motor-skill training has an effect 
on students’ psychological aspects. Research argues that 
children who are physically active tend to have lower stress 
levels and concentrate better on learning activities (Candra 
et al., 2023; Purwanto & Baan, 2022). This suggests that 
motor skill development should be an integral part of the 
education curriculum in primary schools. 

As argued earlier, research shows that children who en-
gage in regular physical activity have better cognitive abili-
ties. Some of the most affected cognitive aspects are reading 
and critical thinking skills (Maesaroh et al., 2022; 
Sudaryanti et al., 2024). Thus, it is important to integrate 
motor skill practice in reading and other subjects to ensure 
that students not only learn academically but also develop 
physically ( Noor, 2023; Perdani et al., 2021). Moreover, 
research shows that approaches that combine physical activ-
ity with academic learning can improve overall learning 
outcomes (Lestari & Puspitasari, 2021; Sari et al., 2022). 
This claim was also supported by earlier studies (Sary & 
Indah, 2023; Sari et al., 2023) revealing that physical en-
gagement in learning activities, such as through play and 
sport, not only supports the development of motor skills 
but also positively impacts children's cognitive develop-
ment, including critical thinking and creativity. The link be-
tween motor skills and cognitive ability, particularly in 
reading, becomes even clearer when research shows that 
fine motor skills have a significant contribution to writing 
and reading ability(Surtikayati & Ritonga, 2023; Yuniasih et 
al., 2023). Activities that involve fine motor skills, such as 
drawing and writing, assist children in recognizing letters 
and words, which are important foundations in the reading 
process (Mubarok et al., 2023; Muliawanti et al., 2022). 

 Although motor skills have been recognized to support 
learning, they often receive insufficient attention in the ed-
ucational curriculum. The curriculum frequently focuses on 
academic aspects without adequately paying attention to 

motor skill development. In fact, it can hinder children's 
ability to read and think critically effectively. This is in line 
with the findings of Candra et al. (2023), stating that the 
lack of integration of motor skills in the curriculum can have 
a negative impact on children's cognitive development. 
They emphasized that good motor skills not only support 
physical activity but also contribute to critical thinking and 
better reading comprehension (Candra et al., 2023). This 
curriculum-related challenge is exacerbated by environ-
mental factors, such as the lack of adequate play facilities 
and supportive physical activities. Research noted that an 
unsupportive environment, such as a lack of open space for 
play and exercise, can hinder the development of children's 
motor skills (Selamet et al., 2022). The research also high-
lights that a lack of structured physical activity at school may 
result in children not getting the opportunity to optimally 
develop their motor skills, which in turn may affect their 
academic ability (Selamet et al., 2022). 

Despite the importance of motor skills in education, as 
claimed in many studies, educational institutions that inte-
grate this aspect into their curriculum are still very limited. 
This suggests the need for a more comprehensive evaluation 
and revision of the education curriculum, which not only 
focuses on academic aspects but also pays attention to the 
development of motor skills (Mustafa & Gusdiyanto, 2023). 
Thus, it is important to develop a balanced education pro-
gram that includes physical education and physical activity 
as an integral part of the curriculum. Furthermore, the im-
portance of physical education in the development of chil-
dren's motor skills cannot be overlooked. Physical educa-
tion provides opportunities for children to participate in en-
joyable physical activities, which can improve their motor 
skills while supporting social and emotional development 
(Mustafa & Sugiharto, 2020). Research shows that children 
who engage in regular physical education have better cog-
nitive abilities, including reading and critical thinking 
(Mustafa & Sugiharto, 2020). Thus, to improve the quality 
of education and support children's holistic development, 
greater attention should be paid to motor skill develop-
ment in the education curriculum. This includes the pro-
vision of adequate facilities for play and exercise, as well 
as the integration of physical activities into daily learning 
(Mustafa & Sugiharto, 2020). With a more balanced ap-
proach, children are expected to develop good motor 
skills, which will support their academic abilities, includ-
ing reading and critical thinking. Moreover, the ability to 
read and think critically is an ability that is demanded in 
learning in the global era. (Van et al., 2022). The rapid 
development of information and communication technol-
ogy has resulted in a wide range of sources and reading 
materials. Primary school students, however, often strug-
gle to select and filter information properly unless guided 
by parents or teachers. With information now easily ac-
cessible from various media, not all available content is 
relevant to the needs of young readers. 

Based on the above discussion, this study aims to ex-
plore the role of motor skills training in enhancing critical  
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reading ability among elementary school students. Integrat-
ing motor skills practice into learning provides a holistic ap-
proach that not only improves children's motor skills, but 
also supports their cognitive development, particularly in 
critical reading ability. Experimental research involving 
control and treatment groups has shown that students who 
participated in regular motor skills exercise programs ex-
perienced significant improvements in critical reading abil-
ity compared to those who did not (Ardilla et al., 2023; 
Mubarok & Kharisma, 2021; Rahman et al., 2023). There-
fore, it is important to design a curriculum that integrates 
physical, emotional, and cognitive aspects in order to create 
a more comprehensive and effective learning environment 
(Putri, 2019; Rifai et al., 2020; Triansyah, 2021). This re-
search is expected to make an important contribution to un-
derstanding how motor skill training can be leveraged to 
improve critical reading ability and academic learning out-
comes in general. 

Indeed, research on human movement has touched on 
many areas. For example, some popular studies 
investigated the achievement of physical education learning 
outcomes (Martono et al., 2024; Komari et al., 2024a; 
Komari et al., 2024b; Septiantoko et al., 2024; Suyato et 
al., 2024; Widiyanto et al., 2024; Putro et al., 2024; 
Harmanto et al., 2024; Zulbahri et al., 2024), motor de-
velopment (Susanto et al., 2024; Susanto et al., 2024). 
Other studies examined specific areas of PE or sports, such 
as health and fitness sports (Widiyanto et al., 2024a; 
Widiyanto et al., 2024b; Syaukani et al., 2024; Pranoto, et 
al., 2024; Astuti et al., 2024; Wayoi et al., 2024; Akhmad 
et al., 2024), law and sports (Ardiyanto et al., 2024; HB et 
al., 2024a; HB et al., 2024b), sports communication 
(Charlina et al., 2024), active lifestyle with exercise (Tafuri 
et al., 2024a), interval training and physiological (Latino et 
al., 2024a), circuit training programme (Tafuri et al., 
2024b; Tafuri et al., 2024c; Latino et al., 2024b; Latino et 
al., 2024c; Adirahma et al., 2024), injury risk on sports 
(Anam et al., 2024a; Fahrosi et al., 2024), endurance train-
ing and physiological (Latino et al., 2024c), therapeutic 

sports (Zanada et al., 2024), movement skills (Susanto et 
al., 2023; Anam et al., 2024b; Pranoto et al., 2024), and 
sports training and performance (Kurniawan et al., 2024; 
Susanto et al., 2024), curriculum and management of phys-
ical education learning (Mardiyah et al., 2024a; Yani et al., 
2024; Mardiyah et al., 2024b), and the management of 
sports education and archery (Hamsyah et al., 2024; 
Mulyanti et al., 2024; Setyawan et al., 2024a; Setyawan et 
al., 2024b; Destriani et al., 2024). 

Despite the myriad research, there is a lack of scholarly 
research on the role of motor skills training on critical read-
ing skills in elementary school students. The dearth of stud-
ies on this topic can impede understanding and scientific de-
velopment in the field. Hence, it is imperative to research 
this issue by thoroughly reviewing existing literature studies  

 
Materials & Methods 
 
This study employed a systematic literature review 

method by identifying, evaluating, and interpreting all rel-
evant research results. It was conducted with a comprehen-
sive strategy by searching articles in research journal data-
bases. The search was performed through Google Scholar 
and focused on publications published between 2019 and 
2024. This search generated 17,400 articles from various 
international journal indexing databases, including Scopus 
and other database sources. After that, the articles were 
screened again in several stages. Some criteria were applied 
to determine whether an article was included or excluded 
from the data analysis. For example, to be included in the 
review, the articles must be published in Scopus-indexed 
journals. In addition, the publication period was limited be-
tween 2019 and 2024. The keywords used in the journal 
search were "Role And Practice AND Motor Skills AND 
Critical Reading Ability AND Elementary School Stu-
dents". The complete list of inclusion and exclusion criteria 
are shown in Table 1 below:

 
Table 1.  
Inclusion and exclusion criteria 

Criterion Inclusion Exclusion 

Period Journals published in 2019 - 2024 Journals published outside 2019-2024 

Indexed Scopus-indexed international journal Non-Scopus-indexed international journal 

Access Open access Close access (Subscription) 

Language English language journal Non-English language journal 

Article Type Original research article 
Review article, conference proceeding, book, book chapter, book se-

ries, editorial, etc. 

Full Text Articles fit the scope/topic of research Articles do not fit the scope/topic of the research 

Topic of Discussion 
The article's content is relevant to the theme of the role of motor skills 

training on critical reading skills in elementary school students. 
The article's content is not relevant to the theme of the role of motor 
skill training on critical reading skills in elementary school students.  

 
After undertaking several stages of the screening pro-

cess, 20 articles that fit the theme and met the inclusion re-
quirements were selected. During the article selection, this 
study followed the "Preferred Reporting Items for System-
atic Reviews and Meta-Analyses" (PRISMA) guidelines. 
These guidelines are expected to produce systematic litera-
ture review reports that are more transparent, complete, 

and accurate, thus facilitating evidence-based decision-mak-
ing (Page et al., 2021). This systematic literature review 
gathered all available scientific evidence according to the in-
clusion and exclusion criteria (Martín-Moya et al., 2021). 
Figure 1 illustrates how the articles were selected under the 
PRISMA guidelines. 
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Figure 1. PRISMA flowchart of the article selection process 

 
 

Results 
 
This section presents the results from the review of 

studies examining the impact of motor skills training on 
critical reading skills in elementary students. Out of 17,400 
articles reviewed, 20 met the inclusion criteria and were 
analyzed. The findings highlight the significant role of mo-
tor skills in enhancing cognitive and academic abilities, par-
ticularly critical reading. The results also emphasize the 
benefits of stimulating physical environments and play-
based learning, as well as the importance of support from 
teachers, parents, and communities. Additionally, chal-
lenges such as lack of facilities and curriculum imbalances 
are discussed. The detailed results are shown in Table 2. 

 

Table 2.  
Literature Review Results 

Author Study objectives Main Findings 

(Wang & Wang, 
2024) 

The objective of this study was to systematically review and analyze the existing 

literature to determine the relationship between motor skills and academic 
achievement in school-aged children and adolescents. By synthesizing data from 

various studies, the authors aimed to identify whether and how different aspects 
of motor skills, including gross motor, fine motor, and coordination abilities, 

correlated with academic outcomes such as literacy, numeracy, and overall 
school performance. 

The findings of this review indicated a significant positive correlation between motor 

skills and academic achievement in children and adolescents. Specifically, the results 
suggested that children with higher levels of motor proficiency tend to perform better 
academically, particularly in areas requiring fine motor skills such as writing and math-

ematics. The review also highlighted the potential benefits of incorporating motor skill 
development into educational curricula to support academic success. 

(Buha et al., 2023) 

This study investigated the relationship between reading skills and fine motor 

abilities in younger school-age children. The research sought to determine 
whether proficiency in fine motor skills, such as hand-eye coordination and 

dexterity, played a role in the development of early reading abilities and literacy 
skills in children. 

The study revealed a significant relationship between fine motor abilities and reading 

skills in younger school-age children. Children with higher fine motor proficiency, 
particularly in tasks involving precision and coordination, demonstrated better reading 

performance. These findings suggest that interventions aimed at improving fine motor 
skills could have a positive impact on early literacy development. 

(Samodra et al., 
2023) 

The purpose of this study was to analyze the gross motor skills of elementary 

school students in hill and coastal areas, comparing their motoric abilities to 
identify any significant differences attributable to geographical factors. The 

research sought to understand how environmental influences might impact the 
development of gross motor skills among children in different regions. 

The findings indicate noticeable differences in gross motor skills between students 
from hill areas and those from coastal areas. Children from hill areas generally 

exhibited better balance and coordination, likely due to the challenging terrain, while 
those from coastal areas showed superior skills in activities requiring speed and agility. 

These results underscore the influence of environmental factors on motor 

development in children. 

(Kashfi et al., 2019) 

The objective of this study was to evaluate the effectiveness of a motor interven-
tion program in enhancing motor skills and executive functions in children with 

learning disabilities. The study aimed to determine whether targeted motor ex-
ercises could improve cognitive processes such as working memory, attention, 

and planning. 

The study found that the motor intervention program significantly improved both mo-

tor skills and executive functions in children with learning disabilities. Participants 
demonstrated enhanced coordination, balance, and fine motor control, along with no-

ticeable improvements in executive functions, particularly in the areas of working 
memory and attentional control. These findings suggest that motor interventions can 

be a valuable tool in supporting the cognitive development of children with learning 
disabilities. 

(Suryadi et al., 2023) 

This systematic review aimed to explore the effectiveness of game-based models 
in stimulating motor skills among early childhood and elementary school students 

in Indonesia. The study sought to identify which types of games were most 

beneficial for motor skill development and how these models could be integrated 
into educational practices. 

The review concluded that game-based models are highly effective in stimulating 
motor skill development in young children. Traditional and culturally relevant games 
were found to be particularly beneficial, fostering not only physical development but 

also social and cognitive skills. The study recommends incorporating these game 
models into the school curriculum to enhance child development. 

(Saputra et al., 2021) 

The objective of this study was to compare the effects of traditional games and 
drill exercises on the development of fundamental motor skills, specifically run-

ning, jumping, overhand throwing, and catching, among elementary school stu-
dents. The research aimed to determine the more effective approach to improve 

motor skills based on students' varying levels of motor ability. 

The study found that traditional games were more effective in enhancing fundamental 
motor skills in students with higher motor abilities. Meanwhile, drilling exercises were 

more beneficial for those with lower motor abilities. The results suggest that tradi-
tional games promote better skill development through engaging and interactive activi-
ties, particularly for students who already possess a certain level of motor proficiency. 

(Schembri et al., 
2019) 

This study examined the relationship between the regular practice of physical ac-
tivity and sports and the level of motor competence among primary school chil-

dren. The research sought to identify key factors that influenced motor develop-
ment. In addition, it determined how physical activity and sports contributed to 

enhancing motor skills in young children. 

The study concluded that there was a strong positive correlation between regular par-
ticipation in physical activities or sports and higher levels of motor competence among 

primary school children. Children who engaged in sports or physical activities for 
more than 120 minutes per week demonstrated significantly better motor skills com-

pared to their less active peers. This finding highlights the importance of encouraging 
regular physical activity to promote motor development in children. 

(Lee et al., 2020) 

The study aimed to evaluate the impact of fundamental motor skills (FMS)-based 
afterschool programs on children's physical health outcomes, including fitness 

levels and body composition, as well as cognitive outcomes such as executive 
functions and academic performance. The objective was to determine whether 

participation in such a program could significantly enhance both the physical and 

cognitive development of elementary-aged children. 

The study found that participation in the FMS-based afterschool program led to signifi-

cant improvements in children's motor skills, physical fitness, and cognitive functions. 
Specifically, children who participated in the program showed enhanced executive 

functions and academic performance. Further, they showed reductions in body fat per-
centage and gained improvements in muscular strength and endurance. 

(Fernández-Méndez 

et al., 2020) 

This research investigated the relationship between spatial abilities, motor skills, 

and mathematical achievement in children aged 6 to 8. The study aimed to deter-
mine whether motor skills, particularly fine and gross motor skills, and visuospa-

tial reasoning could predict mathematical performance, taking into account cog-
nitive factors such as mental rotation abilities. 

The results revealed that visuospatial reasoning was a significant predictor of mathe-

matical performance in early school years, with its influence diminishing as children 
grow older. After controlling for visuospatial reasoning, the study found that mental 

rotation and fine motor skills contributed specifically to success in mathematical tasks 
such as written calculation and number ordering among young children. 

(Oktarifaldi et al., 
2024) 

This study measured the fundamental motor skills (FMS) and motor coordination 
performance of elementary students in West Sumatra, Indonesia. It focused on 
how age, gender, and geographical location influenced these abilities. The re-

search provided a baseline understanding of FMS development in the region, 
which could inform educational policies and interventions. 

The findings indicated that a significant portion of the students in West Sumatra exhib-
ited low levels of fundamental motor skills, with male students generally outperform-
ing female students in locomotor and object control skills. Interestingly, the study also 

revealed that motor skills development did not progress consistently with age, as stu-
dents aged 7 showed better motor skills than those aged 8 and 9. 

(Samodra et al., 
2024) 

This research investigated whether there were significant differences in gross mo-
tor skills between boys and girls in rural areas, focusing on elementary school 

students in West Kalimantan, Indonesia. The study identified potential gender 
disparities in motor skill development and the implications for educational prac-

tices. 

The study found that boys in rural areas generally performed better in gross motor 
skills than girls, with significant differences observed in specific motor tasks. These re-

sults suggest that gender disparities in motor skill development exist in rural settings, 
which may require targeted interventions to support the motor development of the 

girls. 
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(Lê et al., 2021) 

The purpose of this study was to investigate the role of motor skills, particularly 

handwriting and executive functions, in the literacy development of third-grade 
students. It aimed to model the potential influence of these motor skills on liter-

acy outcomes, understanding how these cognitive and physical abilities contrib-
uted to the academic performance of children in reading and writing tasks. 

The study revealed that both motor skills and executive functions significantly contrib-

uted to literacy development in third-grade students. Handwriting fluency was found 
to be particularly important, mediating the relationship between motor skills and liter-

acy performance. This study emphasizes the importance of integrating motor skill de-
velopment in early education to support academic achievement in literacy. 

(Escolano-Pérez et 
al., 2020) 

This study explored the relationship between fine motor skills and later academic 
competencies in preschool children. Specifically, the research sought to deter-
mine whether fine motor skills could predict academic performance in literacy 

and mathematics while also examining the role of gross motor skills in these out-
comes. 

The study found a significant association between preschoolers' fine motor skills and 
their subsequent academic competencies, particularly in literacy and mathematics. 

However, no association was observed with gross motor skills. These findings suggest 

that early development of fine motor skills is crucial for academic success, highlighting 
the need for targeted interventions in preschool education. 

(Zhang et al., 2021) 

The purpose of this research was to examine whether perceived competence me-
diated the relationship between children's ball skills and their engagement in 

physical activity and enjoyment. It aimed to provide insights into how children's 
self-perception of their motor abilities influenced their physical activity levels 

and their enjoyment of these activities. 

The findings indicated that perceived competence significantly mediated the relation-
ship between ball skills and student’s physical activity and enjoyment. Students who 

perceived themselves as competent in ball skills were more likely to engage in physical 
activities and enjoy them. This highlights the importance of fostering children's self-

confidence in their motor abilities to promote active and healthy lifestyles.  

(Canli et al., 2023) 

This study explored the factors influencing motor coordination among primary 
school students in Turkey. It focused on the roles of age, sex, and participation in 

physical activities. The research sought to identify how these variables affected 
motor coordination skills and to provide recommendations for improving these 

skills in young students. 

The study found that age, sex, and physical activity participation significantly influ-
enced motor coordination in primary school students. Older students and those who 

regularly participated in physical activities demonstrated better motor coordination, 
while differences were also observed between boys and girls. These results suggest the 

need for age-appropriate and gender-sensitive physical education programs to enhance 
motor skills in children. 

(Pham et al., 2021) 

This study evaluated the impact of the BRAINballs program on the gross motor 

skills of second-grade students in a primary school in Vietnam. The research 
aimed to determine whether this innovative physical education program, which 

integrates academic content with physical activity, could significantly enhance 
students' motor abilities. 

The study found that the BRAINballs program significantly improved the gross motor 
skills of the students in the experimental group compared to the control group. The 

results showed that integrating physical education with academic content through the 

BRAINballs program led to better development of locomotor and object control skills 
in children, suggesting the effectiveness of this interdisciplinary approach in promoting 

physical and academic growth. 

(Zhou & Tolmie, 
2024) 

The purpose of this longitudinal study was to explore the associations between 
gross and fine motor skills, physical activity, executive function, and academic 

achievement among children from the UK Millennium Cohort. The research 
aimed to understand how these factors interacted over time to influence chil-

dren's academic outcomes. 

The findings indicated strong associations between motor skills, particularly fine mo-

tor skills, and academic achievement. The study also found that physical activity and 
executive functions were closely linked to both motor skills and academic perfor-

mance, with fine motor skills emerging as a critical predictor of literacy and numeracy 

outcomes. These results underline the importance of promoting motor skill develop-
ment alongside cognitive and physical activities in early education. 

(Zhang et al., 2020) 

This study aimed to examine the role of actual and perceived motor competence 

in accessing physical activity and addressing health disparities among underserved 
Hispanic children. The research sought to understand how children's motor skills 

and perceptions of these skills influenced their engagement in physical activities 
and overall health. 

The study found that both actual and perceived motor competence played significant 
roles in determining the level of physical activity among underserved Hispanic chil-

dren. Children with higher actual motor competence and more positive perceptions of 
their abilities were more likely to participate in physical activities, which in turn con-

tributed to better health outcomes. These findings highlight the importance of foster-
ing both motor skills and positive self-perception in efforts to reduce health disparities 

in this population. 

(Damsgaard et al., 
2020) 

The purpose of this study was to investigate whether motor-enriched encoding, 
which integrated motor activities with learning tasks, could enhance early letter 

recognition in children. The research aimed to provide evidence on the effective-
ness of combining physical activities with cognitive learning processes in early 

childhood education. 

The study revealed that motor-enriched encoding significantly improved early letter 
recognition in children. The integration of motor activities with letter learning tasks 

led to better retention and recognition of letters, suggesting that motor-enriched ap-
proaches can be an effective strategy in early literacy education. These findings support 

the incorporation of physical activities in teaching early literacy skills. 

(Hazizah et al., 2024) 

This study aimed to evaluate the effectiveness of the "Warrior Kids Games" in 
improving the self-efficacy abilities and fine motor skills of children aged 5-6. 

The research sought to determine whether these specially designed games could 
foster both psychological and physical development in young children. 

The findings demonstrated that the "Warrior Kids Games" had a positive impact on 

both self-efficacy and fine motor skills in children. The games were effective in en-
hancing the children's confidence in their abilities and improving their fine motor 

skills, suggesting that such play-based interventions can be valuable tools in early child-

hood development programs. 

 
Discussion 
 
The purpose of this systematic literature review was to 

investigate the role of motor skills training on critical 
reading ability in elementary school students. This was 
done to find out whether there is a significant relationship 
between motor skills training and the improvement of 
critical reading skills in elementary school students, as 
well as what the support factors and obstacles are in 
achieving this goal. 

The effect of motor skill training on critical reading 
ability in primary school students has been widely investi-
gated by earlier studies. Generally, the studies show a pos-
itive relationship between motor skills and academic 
achievement. The study by Wang and Wang (2024), for 
example, identified significant correlations between mo-
tor skills, particularly fine motor skills, and academic 
achievement, including literacy and numeracy, which are 
also relevant to critical reading ability. Buha et al. (2023) 
added that good fine motor skills can support early literacy 
performance, which is important for developing critical 
reading skills in children. Another study (Lê et al., 2021) 
underlined the importance of fine motor skills, such as 
handwriting, in literacy development, which is the basis 

for critical reading ability. In addition, some studies em-
phasize the importance of integrating physical activity in 
students' cognitive development. Studies (Schembri et al., 
2019; Zhou & Tolmie, 2024) showed that regular partici-
pation in physical activities and sports can improve motor 
competence, which in turn improves academic achieve-
ment, including critical reading ability. Similarly, Lee et al. 
(2020) found that extracurricular programs focusing on 
basic motor skills can significantly improve executive func-
tion and academic performance, including literacy. Re-
search (Damsgaard et al., 2020) also supports the integra-
tion of motor activities with learning tasks to improve liter-
acy, which is relevant to critical reading skills. 

Based on the earlier discussion of the positive link be-
tween motor skills and critical reading, motor skill training, 
both gross and fine, plays an important role in children's 
cognitive and academic development. Gross motor skills, 
which involve larger movements, are influenced by various 
factors, including the physical environment. For instance, 
Samodra et al. (2024) found that differences in physical en-
vironments, such as mountainous and coastal areas, had a 
significant impact on the development of gross motor skills 
in students. In their study, children in mountainous areas 
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developed better balance and coordination skills due to ad-
aptation to more challenging terrain. This suggests that the 
physical environment can shape motor development and in-
directly supports cognitive abilities, including critical read-
ing.  

On the other hand, fine motor skills, which involve 
smaller, precise movements, are critical for tasks such as 
writing, an essential part of literacy and critical reading de-
velopment. Escolano-Pérez et al. (2020) revealed that fine 
motor skills, such as hand coordination, are strongly associ-
ated with future academic abilities, particularly in literacy 
and math. Furthermore, Zhang et al. (2020) highlighted the 
role of actual motor competence and self-perceptions in 
children's physical activity participation, especially among 
underserved groups. Enhanced motor competence and pos-
itive self-perceptions encourage active engagement in phys-
ical activity, which indirectly supports cognitive health and 
academic outcomes, including critical reading. 

Environmental influences and geographical context also 
play an important role in shaping students' motor skills. 
Studies by Oktarifaldi et al. (2024) and Samodra et al. 
(2024) showed that factors such as geographical location 
and gender differences affect the development of motor 
skills in primary school students, which in turn affects their 
critical reading ability. Similarly, research by Canli et al. 
(2023) and Zhang et al. (2020) emphasized that students’ 
perceptions of their motor competence can influence their 
participation in physical activity, which is directly linked to 
the development of academic skills, including literacy and 
critical reading.  

In addition, Suryadi et al. (2023) and Saputra et al. 
(2021) demonstrated that game-based learning models and 
traditional games effectively stimulate motor skill develop-
ment in primary school children, further supporting critical 
reading skills. Fernández-Méndez et al. (2020) also found 
that fine motor and visuospatial skills are critical for math-
ematical achievement, which often involves critical think-
ing. Enhancing these skills can, therefore, contribute to lit-
eracy and critical reading development.  

Specific intervention programs have also shown positive 
results in improving motor skills and critical reading ability. 
Kashfi et al. (2019) reported that a targeted motor inter-
vention program can improve motor skills and executive 
function in children with learning difficulties, which is im-
portant for critical reading development. Pham et al. 
(2021), through the BRAINballs program, showed that the 
integration of physical education with academic content sig-
nificantly improves gross motor skills and cognitive skills, 
which supports literacy. Finally, Hazizah et al. (2024) 
showed that specially designed games, such as "Warrior 
Kids Games," can improve fine motor skills and self-effi-
cacy in early childhood, both of which are important for lit-
eracy and critical reading development. It can be concluded 
that motor skill training, both gross and fine, plays a signif-
icant role in the development of critical reading skills in pri-
mary school students. Various studies have shown that 
strong motor skills, especially fine motor skills such as 

handwriting, not only correlate with general academic 
achievement but also have a direct impact on literacy and 
numeracy, which are the basis for critical reading. In addi-
tion, the physical environment and geographical context 
significantly influence students' motor skill development, 
which in turn impacts their critical reading ability. Interven-
tion programs combining physical activity with academic 
learning have also been shown to effectively improve motor 
skills and cognitive abilities, including critical reading. 
These findings reinforce the importance of motor training 
as an integral component in the development of academic 
and cognitive abilities, particularly in critical reading. 

 
The Relationship of Motor Skills Training with Im-

proved Reading Ability 
The relationship between motor skill training and im-

proved critical reading ability in elementary school students 
has received significant attention in recent years. Research 
by Sudirjo and Sudrazat (2024) showed a positive relation-
ship between physical activity and cognitive function in chil-
dren, particularly in areas like literacy and numeracy that 
support critical reading skills. This finding is in line with re-
search by Buha et al. (2023), who emphasized that strong 
fine motor skills contribute to early literacy performance, 
which is an important foundation for the development of 
critical reading skills. In this context, motor skills, espe-
cially fine motor skills, are strongly related to early reading 
and writing success.  

As Milne et al. (2018) pointed out, literacy-related 
movement skills, such as those required for handwriting, 
can improve their reading ability by improving fine motor 
control, increasing focus and concentration, and improving 
letter and word recognition. While fine motor skills like 
writing are central to literacy, gross motor skills also play a 
role. For example, before the child's fingers are strong 
enough to hold the writing utensils, they need sufficient 
shoulder stability. Similarly, Lê et al. (2021) highlighted the 
importance of fine motor skills, such as handwriting, in lit-
eracy development, which directly supports critical reading 
ability. Furthermore, participation in physical activities in-
tegrated with motor skills training also contributes to im-
proving cognitive abilities associated with critical reading. 
Studies (Schembri et al., 2019;  Zhou & Tolmie, 2024) 
showed that regular physical activity improves motor com-
petence, contributing to improved academic achievement, 
including critical reading ability. Finally, Yoga et al. (2023) 
found that structured physical activity not only improves 
motor skills and physical fitness but also contributes to 
overall academic ability. 

Fine motor skills, including abilities such as writing and 
drawing, serve as a foundation for the development of more 
complex literacy. Research by Indradjati and Rahayu 
(2021)shows that an environment that supports physical ac-
tivity can improve motor skills, which in turn contributes 
to better cognitive abilities. A good physical environment, 
such as access to adequate sports facilities and green open 
spaces, has a significant impact on individual participation 
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in physical activity. This study is in line with findings show-
ing that regular physical activity is positively associated with 
the development of motor skills, especially in children and 
the elderly (Indradjati & Rahayu, 2021; Yoga et al., 2023).  

Similarly, Sudirjo and Sudrazat (2024) showed that par-
ticipation in physical activity can improve cognitive fun-
ction, which is important for critical reading ability. Thus, 
the combination of motor skills, physical activity, and envi-
ronmental support can create optimal conditions for the de-
velopment of critical reading ability in primary school stu-
dents. Moreover, the importance of motor skills in educa-
tion cannot be overlooked. Research by Adhianto and Arief 
(2023) confirmed that active lifestyle interventions through 
physical activity in children can have a positive impact on 
cognitive abilities, including critical reading skills. Regular 
physical activity not only improves motor skills but also 
supports the development of executive function, an im-
portant aspect of critical and analytical thinking processes. 
Thus, promoting motor skill development through various 
physical activities and structured education can be an effec-
tive strategy for improving critical reading skills in elemen-
tary school students. Yoga et al. (2023) also found that 
planned physical activities can improve motor skills and 
physical fitness, which contribute to improved academic 
performance. 

The importance of a holistic approach to education, in-
tegrating motor skill development with academic learning, 
is becoming increasingly clear. Research by Buha et al. 
(2023) shows that motor skill development can improve 
students' literacy, which is a key component in critical read-
ing. Consequently, educational programs that emphasize 
motor skill development can make a significant contribu-
tion to improving critical reading ability in primary school 
students. In order to achieve this goal, it is important to en-
gage various stakeholders, including educators, parents, 
and communities. Adhianto and Arief (2023) showed that 
environmental support is crucial in facilitating beneficial 
physical activities for students. Therefore, collaboration be-
tween schools and communities is essential in fostering an 
environment conducive to both motor skills and critical 
reading ability. 

It can thus be concluded that there is a significant posi-
tive relationship between motor skills and critical reading 
ability in primary school students. Motor skill develop-
ment, especially through planned physical activities and ad-
equate environmental support, not only improves literacy 
and numeracy but also improves cognitive functioning, 
which is essential for critical reading. Thus, a holistic ap-
proach integrating physical activity and motor skills into 
primary education can be an effective strategy to improve 
academic performance, especially in critical reading. 

 
Supporting Factors for Improving Critical Reading 

Skills of Elementary Students 
The improvement of critical reading skills in primary 

school students is of great importance in an educational con-
text. A variety of supporting factors have been identified in 

research suggesting that motor skills, physical environment, 
and play-based learning methods contribute significantly to 
the development of this ability. For example, Sudaryanti et 
al. (2024) showed that challenging physical environments, 
such as mountainous areas, can accelerate the development 
of gross motor skills, which indirectly supports cognitive 
development, including critical reading skills. This finding 
suggests that an environment rich in physical and social 
stimulation can facilitate a more immersive learning expe-
rience for students. In addition, self-perception of motor 
competence is also influential in encouraging students' ac-
tive participation in physical activity. Syarifuddin et al. 
(2024) emphasized that positive perceptions of motor abil-
ity can increase student engagement in motor exercises that 
benefit critical reading skills. When students feel confident 
in their motor skills, they are more likely to engage in ac-
tivities that support learning, including critical reading and 
analysis of texts. Good motor skills can lead to cerebellum 
activation, which can affect motor function, child focus, 
language skills, and memory. (Abdelkarim et al., 2017). 
Children who have good focus and language skills will find 
it easier to analyze and evaluate what they read. When read-
ing, children need to understand the explicit and implied 
meaning, which requires good memory. Once the child can 
understand well, it will be the basis for appropriately ana-
lyzing and evaluating the reading. 

Game-based learning models have also been shown to 
be effective in developing motor skills and critical reading 
skills. Research showed that traditional games and game-
based learning models can improve students' motor skills, 
which contributes to improving critical reading skills 
(Fajarwati & Arini, 2023; Husniyah et al., 2021). Well-de-
signed games not only improve physical skills, but can also 
stimulate students' interest and motivation in learning, thus 
creating a more interactive and fun learning atmosphere. 
Furthermore, traditional games have cultural values that 
can enrich students' learning experiences. According to 
Buahana and Suparno (2022), traditional games not only 
serve as a tool to improve motor skills but also as a means 
to teach social and cultural values to children. By under-
standing and appreciating their own culture, students can 
develop better critical thinking skills when analyzing texts 
and broader contexts. Hence, cultural issues are appropri-
ate if used as material in critical reading. Children will be 
trained to solve problems and provide solutions to cultural 
problems that exist in society. 

In an educational context, it is important to integrate 
various approaches in teaching to support the development 
of critical reading skills. Gunawan et al. (2024) showed that 
the use of interactive learning media and educational games 
can increase student engagement in the learning process. By 
utilizing technology and innovative learning methods, edu-
cators can create a more interesting and effective learning 
environment for students. Gross and fine motor skills are 
also interrelated with cognitive abilities. Supriyadi (2020), 
for instance, indicated that the development of motor skills 
can have a positive impact on cognitive abilities, including 
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critical reading ability. Students who engage in regular 
physical activity tend to have better executive function, 
which is important for critical and analytical thinking. In this 
sense, collaboration between teachers, parents, and the 
community is essential in supporting the development of 
motor skills and critical reading. Sudaryanti et al. (2024) 
added that support from the surrounding environment is 
very important in facilitating physical activities that are ben-
eficial for students. By involving various stakeholders, edu-
cation can become more holistic and integrated. 

To summarize, motor skills, challenging physical envi-
ronments, and game-based learning models are important 
in improving the critical reading ability of elementary 
school students. Research shows that motor development, 
which is influenced by the physical environment and social 
stimulation, positively impacts cognitive abilities, including 
critical reading. In addition, innovative learning methods 
such as traditional games and interactive media not only im-
prove motor skills but also enrich students' learning expe-
riences, thus encouraging engagement and motivation in 
the learning process. The integration of motor games in 
reading lessons can increase students’ motivation and criti-
cism in reading. Motivation can help students understand 
each part of the text fluently and improve their learning 
outcomes and critical thinking. Research has shown that 
motivated children have a larger vocabulary, can read well, 
and perform better than their less motivated classmates 
(Bozgun & Can, 2023). Another key factor identified in this 
study was collaborative support between teachers, parents, 
and communities to facilitate the development of these 
skills, confirming the importance of a holistic approach in 
education to achieve more effective and sustainable learning 
outcomes. 

 
Factors inhibiting the improvement of critical read-

ing skills of elementary school students 
Improving the critical reading skills of primary school 

students is often hindered by a variety of interrelated fac-
tors. One of the main barriers identified is the lack of access 
to sports facilities and infrastructure that support physical 
activity. According to Zhang et al. (2020), underserved 
groups, such as students in remote areas, may experience 
difficulties participating in physical activity due to limited 
facilities. This can have a negative impact on their motor 
and cognitive development, which in turn affects critical 
reading ability (Arigawati & Kusnandi, 2023). The inability 
to engage in adequate physical activity can reduce students' 
opportunities to develop important motor skills, which are 
the basis for better reading ability. In addition, geographical 
location also plays a role in developing students' motor 
skills. Earlier studies (Amin et al., 2021; Khasanah et al., 
2023; Oktarifaldi et al., 2024; Samodra et al., 2024) 
showed that unfavorable geographical locations, such as ru-
ral areas far from sports facilities, can hinder students' par-
ticipation in physical activity. Gender differences are also 
considered as an inhibiting factor, where gender stereo-
types that limit children's participation in physical activity 

can hinder the development of motor skills and critical 
reading ability. For example, girls are often less encour-
aged to engage in sports than boys, which can affect their 
self-confidence and motor skills (Rafiah & Aulia, 2021). 

Low self-perceptions of motor competence can also be 
a significant barrier to developing motor skills and critical 
reading ability. Canli et al. (2023), for example, showed 
that students with negative perceptions of their motor 
abilities are less likely to engage in physical activity. This 
lack of self-confidence can reduce their opportunity to 
practice and develop the skills needed for critical reading. 
When students feel inadequate, they may be reluctant to 
participate in activities that can improve their motor and 
cognitive skills. Another factor that can hinder the im-
provement of critical reading skills is the lack of support 
from the surrounding environment, including family and 
school. Fabanyo et al. (2023) showed that parental and 
teacher support is crucial in encouraging children to en-
gage in physical activity and learning. Without this sup-
port, students may feel less motivated to participate in ac-
tivities that improve their motor skills and critical reading 
ability. In addition, limitations in the education curricu-
lum can also be a barrier. Many schools may not have 
enough programs to integrate physical activity with aca-
demic learning. In fact, Azzahroh and Putri (2023) showed 
that an unbalanced curriculum, which focuses more on ac-
ademics without paying attention to physical aspects, can 
hinder the development of students' motor skills. When 
students do not have the opportunity to participate in 
structured physical activities, they miss out on the benefits 
that can be gained from the experience, including im-
proved critical reading skills. 

Thus, it can be concluded that the improvement of 
critical reading skills in primary school students is influ-
enced by various interrelated barriers, especially limited 
access to sports and physical activity facilities. These bar-
riers significantly hinder the development of motor and 
cognitive skills required for critical reading. Therefore, it 
is important to address these factors comprehensively to 
support the development of students' critical reading 
skills. 

 
Conclusion 
 
The findings of this study confirm the relationship be-

tween motor skills training and improved critical reading 
skills in primary school students. Reviewed studies suggest 
that motor skills, both gross and fine, play an important role 
in supporting cognitive and academic development, includ-
ing critical reading skills. The studies showed a positive cor-
relation between motor skills and academic achievement, 
with fine motor skills such as handwriting and hand-eye co-
ordination shown to support early literacy, which is im-
portant for developing critical reading skills. In addition, the 
integration of physical activities that support motor develop-
ment also contributes to improved executive function and 
critical thinking skills, which are essential in understanding 
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and analyzing text in depth. 
In this study, factors supporting the improvement of pri-

mary school students' critical reading skills include a stimula-
tion-rich physical environment, a game-based learning model 
that is effective in developing motor and cognitive skills, and 
support from various parties such as teachers, parents, and 
the community. A physically challenging environment can 
accelerate the development of gross motor skills, which in 
turn supports cognitive abilities. In addition, the use of inter-
active media and traditional games in learning not only im-
proves motor skills but also motivates students to be more 
involved in the learning process. Conversely, there are also 
inhibiting factors that can reduce the effectiveness of efforts 
to improve critical reading skills. These barriers include lack 
of access to sports facilities and infrastructure that support 
physical activity, especially in remote areas, as well as gender 
differences that affect participation in physical activity. Low 
self-perception of motor competence is also a limiting factor, 
as students who are not confident in themselves tend to be 
reluctant to participate in activities that can improve their 
motor and cognitive abilities. In addition, an unbalanced cur-
riculum that emphasizes academics without integrating phys-
ical activity may hinder the development of motor skills nec-
essary for critical reading. 

These findings suggest that a holistic approach integrating 
motor skill development with academic learning is essential 
in primary education. To improve students' critical reading 
skills, a comprehensive effort is needed, including improving 
access to sports facilities, implementing game-based learning 
methods, and gaining strong support from students' sur-
rounding environment. Thus, students can optimally develop 
motor and cognitive skills that support critical reading skills, 
which are key to their future academic success. 
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