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Abstract. Writing is one of the basic skills for moving up in the world of education and eventually carries over into adult life to interact 
in both communication and work. Basically, learning to write is a complex process that is integrated with the child's memory experi-
ence, combining meaningful visual and motor stimuli that are captured on paper. The study of writing is interesting from a motor 
perspective. This literature review research aims to examine writing from a motor perspective. Review articles were searched on 
Scopus and PubMed search engines with the keywords "writing AND motor AND skills". Initially 1,171 documents were found on 
Scopus and 1,059 on PubMed. After restriction based on year, theme, age specific, relevant abstract and full article reading, 10 articles 
met the criteria. The conclusion of this review explains that writing is a fine motor skill, especially visual motor. In fact, this skill does 
not automatically mature without the contribution of growth (physical), maturity (quality), intervention (learning and experience), 
and treatment (learning process). 
Keywords: Motor Skills, Writing, Child Age  
 
Resumen. Escribir es una de las habilidades básicas para ascender en el mundo de la educación y eventualmente se traslada a la vida 
adulta para interactuar tanto en la comunicación como en el trabajo. Básicamente, aprender a escribir es un proceso complejo que se 
integra con la experiencia de la memoria del niño, combinando estímulos visuales y motores significativos que se plasman en el papel. 
El estudio de la escritura es interesante desde una perspectiva motora. Esta investigación de revisión de literatura tiene como objetivo 
examinar la escritura desde una perspectiva motora. Se buscaron artículos de revisión en los motores de búsqueda Scopus y PubMed 
con las palabras clave «writing AND motor AND skills». Inicialmente se encontraron 1.171 documentos en Scopus y 1.059 en PubMed. 
Tras la restricción basada en el año, el tema, la edad específica, el resumen relevante y la lectura del artículo completo, 10 artículos 
cumplieron los criterios. La conclusión de esta revisión explica que la escritura es una habilidad motora fina, especialmente visual. De 
hecho, esta habilidad no madura automáticamente sin la contribución del crecimiento (físico), la madurez (calidad), la intervención 
(aprendizaje y experiencia) y el tratamiento (proceso de aprendizaje). 
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Introduction 
 
These motor skills are broadly categorized as gross mo-

tor and fine motor. Motor skills are naturally used through-
out life. However, at this stage of student development, it 
is necessary to improve motor development. Not all stu-
dents' motor development processes are the same. Based on 
gender, fine motor skills in children aged 4-8 years are bet-
ter in girls (Józsa et al., 2023). Research suggests that fe-
male students generally have better writing skills than male 
students, particularly in terms of legibility (Marquardt et 
al., 2016). Motor development plays a critical role in liter-
acy, as writing is not an innate ability but one that must be 
acquired through guidance and practice (Özkür, 
2020)(Ghanamah et al., 2022). The development of writing 
skills is closely tied to the stages of motor acquisition and 
maturation. 

Fine motor skills, essential for writing, are particularly 
challenging for preschool children to master (Huffman & 
Fortenberry, 2011). Various strategies have been employed 
to enhance these skills. For instance, one study showed that 
using the ABC application improved fine motor abilities 
(Sahid et al., 2024). Physical education programs targeting 
small muscle groups can also enhance fine motor skills and 

foster a greater interest in writing and learning at school 
(Akin, 2019). Another approach to improving fine motor 
skills is through activities like origami, which involve cut-
ting, folding, and sticking (Harsismanto et al., 2021). Play-
ing music has also been shown to support the development 
of fine motor skills (Gzibovskis & Marnauza, 2012).  

Writing proficiency is linked to the mastery of visual-
motor perception and fine motor skills, which are crucial 
for improving children's writing abilities (Tse et al., 2019). 
As children enter formal education, writing skills become 
increasingly important, influencing not only academic suc-
cess but also future employment and overall well-being. 
The ability to write, both by hand and through typing, is 
rooted in the integration of sensorimotor and linguistic pro-
cesses (Cerni & Job, 2024). Writing is a core component of 
literacy development, with research demonstrating strong 
connections between writing, reading, and literacy skills 
(Ray et al., 2022)(Khoury-Metanis & Khateb, 2022). 

Writing not only involves cognitive, motor, and socio-
emotional learning (Gerde et al., 2022), but it is also a cru-
cial part of communication. According to (Gençten, 2022), 
writing is a complex skill that integrates cognitive, psycho-
motor, socio-cultural, and language acquisition abilities. It's 
recommended to explore a variety of themes to facilitate 
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the improvement of writing skills. Writing is influenced by 
and influences word mastery and language. For instance, 
writing with a pencil impacts both the cognitive and motor 
skills of children (Kocaman, 2022). Research suggests that 
writing is a challenging, systematic mental process inter-
connected with speech, motor, and visual motor skills 
(Podolyanchuk & Jolanta, 2023). 

Structured activities, such as games, can stimulate fine 
motor and cognitive development in children (Juni 
Samodra et al., 2024; Samodra et al., 2023; Septianto et 
al., 2024; Suryadi, Nasrulloh, et al., 2024). Mastery of 
rhythm has been shown to correlate with literacy in chil-
dren, with rhythm synchronization influencing pen pres-
sure during writing (Frey et al., 2022), painting and writing 
skills have a strong correlation (Frey et al., 2022). Addi-
tionally, skills like painting and weaving have a strong cor-
relation with writing abilities (Ilham Kamaruddin et al., 
2022), as they help improve finger dexterity and hand-eye 
coordination. Improved writing skills demonstrate better 
hand control, which is related to higher learning abilities 
(Vaivre-Douret et al., 2021). Activities like playing with 
plasticine also enhance fine motor skills (Arsil et al., 2024; 
Harianto et al., 2023; Kamaruddin et al., 2023; Setiawan 
et al., 2024), while finger painting helps develop fine motor 
skills that can later be applied to writing (Hefniy et al., 
2022). These studies indicate that various motor stimuli 
positively impact fine motor development. 

This paper examines the relationship between motor 
skills and the development of children's writing acquisition. 
As in previous studies, it was stated that fine motor skills 
are not easily mastered by preschoolers (Huffman & 
Fortenberry, 2011). However, various efforts are made to 
improve fine motor skills. In the learning stages of children, 
the ability to write is part of early academic skills whose 
mastery is influenced by many factors (Kocaman, 2022; 
Podolyanchuk & Jolanta, 2023), and also writing is not a 
simple skill (Gençten, 2022; Thamrin et al., 2024). This 
study attempts to examine the relationship between fine 
motor skills and writing skills. Therefore, this study aims to 
examine the relationship between motor skills and writing 
readiness in children. 

 
Methods 
 
Search Strategy 
Searches were conducted on Scopus and PubMed with 

several keywords "(writing AND motor skills)". The search 
was conducted following the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines (Suryadi, Okilanda, et al., 2024). In addition, 
PRISMA emphasizes review reports that evaluate random-
ized trials which can also be used as a basis in reporting sys-
tematic reviews for other types of research (Mohamed 
Shaffril et al., 2019). 

 
 
 

Exclusion Criteria 
The exclusion criteria used are as follows: (1) Articles 

that were not published in journals indexed in Scopus and 
WoS (2) Articles in languages other than English and had 
open access, (3) Articles published in 2019-2024 (4) Arti-
cles that did not explicitly mention motor skills and reading 
ability. 

 
Procedure 
Initially, 2,229 publications were obtained from identi-

fication through database searches (Scopus: 1171) and (Pub-
Med: 1058). In the Scopus account with the keyword 
"(writing AND motor skills)" 1171 documents were found, 
limited to 2019-2024 found 319 articles, only those with 
open access became 133 articles, assessment based on read-
ing the incoming abstracts became 28. Based on a search on 
PubMed with the same keywords, 1058 articles were 
found, 5 years were limited to 266, limited to age up to 12 
years to 93 articles and open access 53. Of these 53, only 
12 abstracts were suitable. This resulted in 40 articles ready 
for further analysis. After following the exclusion criteria, 
only 10 articles remained. Most of the items were discarded 
because the articles did not address children's motor skills 
and reading ability. All articles were extracted from the 
source and analyzed through Mendeley software to remove 
duplicate articles. More details are shown in figure 1.  

 
Figure 1. PRISMA chart 

 
Results 
 
The search yielded a total of 10 articles, which are pre-

sented in Table 1. This study focuses on the relationship be-
tween motor skills and writing readiness in children. The 
country category was not included, as all the articles exam-
ined take a global perspective on motor skills and writing 
readiness in children.
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Table 1.  

Results of the review of articles that match the research theme 

Author and title subject Design and intervention conclusion 

Does neuromotor immaturity represent a risk for ac-
quiring basic academic skills in school-age chil-

dren?(Ivanović  et al., 2019) 

256 pupils. 51.20% were males. 7.75-

11.25 years old primary school students 
in grades 2-5 

Tests of motor maturity, writing quality 
(Simmer and Eidlitz), reading skills and 

evaluation of numeracy difficulties were 
conducted. 

Motor maturity affects academic skills in school-

age children, especially in writing, reading and 
counting skills. 

The association between under-nutrition, school per-

formance and perceptual motor functioning in first-
grade South African learners: The north-west child 

health integrated with learning and development 
study(Pienaar, 2019) 

816, comprising 420 boys, 396 girls, av-
erage age 6.78+ years) 

Motor testing with the Bruininks - 

Oseretsky Test of Motor Proficiency, 
math, reading and writing with the South 

African National Standardized Test. 

The condition of stanting has a negative impact on 

motor function in students, this is related to the 
ability of motor perception, writing, reading and 

math skills. 
 

Who benefits from an intervention program on foun-

dational skills for handwriting addressed to kinder-
garten children and first graders?(Taverna, 

Tremolada, Dozza, et al., 2020) 

Sample 55 children. Kindergarten chil-

dren = 42) first grade (n = 13). Age 5 
years - almost 7 years 

 

A quasi-experimental for 10 weeks, 60 
minutes per session, twice a week by 

providing activities and games Treatment 
with hand-eye coordination stimuli, playing 
with moving fingers, moving objects, and 

playing with the hands. 

Treatment for 10 weeks of physical activity and 

games had a positive impact on fine motor skills of 
the hands improving the ability to handle and write 

over time. 

The impact of graphomotor demands on letter-like 

shapes recognition: A comparison between ham-
pered and normal handwriting(Seyll & Content, 

2020) 

Grade 1 students, 13 six-year-olds 
Visual-motor integration learning and fine 
motor skills were conducted for 10 weeks, 

then a recognition test was conducted. 

Graffmotor has a positive influence on handwriting 
accuracy 

Modeling the influence of motor skills on literacy in 
third grade: Contributions of executive functions and 

handwriting(Lê et al., 2021) 

278 third graders 

(mean age = 8;5 years; SD = 4 months; 
154 girls); they were recruited in 25 
classrooms across 16 schools in the 

Nouvelle Aquitaine region in France. 

evaluate motor skills, literacy skills, EFs, 

and handwriting skills. then, each child per-
formed two individual sessions of 30 to 45 
minutes, alternating between motor tasks, 

literacy tasks, and cognitive tasks. 

It turns out that fine motor skills mediate execu-
tive function and writing skills, and also affect pro-

cessing (reading, spelling, writing production). 
 

Physical Activity With Eduball Stimulates Grapho-
motor Skills in Primary School Stu-

dents(Wawrzyniak et al., 2021) 

Experimental group 28 children control 
group 26 children. age 7-8 years old 

The experimental group conducted physi-

cal education with eduball game for 6 
months. Each session was 30 minutes for 

32 meetings. The control group conducted 
regular physical education. 

Graphomotor skills were assessed using a 

standardized Polish test called the Profile of 
Graphomotor Efficiency. 

Graphomotor is an activity that can stimulate writ-

ing skills, this skill needs to be improved, it is 
proven that eduball in physical education provides 

an increase in frafomotor skills. 
 

Everyone Can Implement Eduball in Physical Educa-
tion to Develop Cognitive and Motor Skills in Pri-

mary School Students(Wawrzyniak et al., 2022) 

N: 70 Grade 1 students 
Control group 21 (11 girls 10 boys) 

Group E1 18 students (7 girls and 11 
boys) 

E2 16 students (5 girls and 11 boys) 

Child age between 6-7 years old 

Experiment with 3 groups 

The eduball group 
Regular physical education group 

Collaborative group 

Eduball games have a significant effect on cognitive 

abilities (writing, reading and math), gross motor, 
especially object control and locomotor move-

ments. 
 

The effect of fine motor skills, handwriting, and typ-
ing on reading development(Suggate et al., 2023) 

 

95 kindergarten children, from 
Bavaria, Germany, 

5 years old 
(SD = 5.68 months). 

45 girls, 50 boys, 13 left-handed children, 
27 children using languages other than 

Jermam (research site) 
 

Pre and post tests of working memory, vo-

cabulary and basic motor skills were con-
ducted. 

Unit 1. 7 minutes, as many units as possi-
ble, each containing three learning phases 

(learning, motor practice, reading) 
Y minute, same three phase, as many units 

as possible 

Ex 3. Recp of previous units, 7 minutes, 
same three phase, as many as units as posi-

ble 
Ex 4. 7 minutes, same three phases, ass 

many units as posoble 

Basic movement skills and working memory affect 
motor writing in children 

 

Hand copy performance of young children and the il-

literate, semi-illiterate, and literate adults(Zhang et 
al., 2024) 

 

Children aged 3-5 years 21 children.13 

girls 8 boys 
Children aged 5-6 years 27 children 16 

girls 11 boys 
Illiterate adults 28, 14 girls 14 boys 

Analyze by comparing the results of imitat-
ing the writing of children aged 3-5 years, 

5-6 years and illiterate adults. 

Writing is a visual motor ability, stating that the 
ability to write is not automatically acquired but 

needs practice. Research was conducted by com-
paring the performance of children aged 5-6 years 

better than those aged 3-5 years, but illiterate 
adults when given a letter copying test turned out 

to be the same as 3-5 year olds. 

Early handwriting performance among Arabic kin-
dergarten children: The effects of phonological 

awareness, orthographic knowledge, graphomotor 
skills, and fine-motor skills(Salameh-Matar et al., 

2024) 

9 boys and 119 girls (age M = 70.50, SD 

= 3.50 months) 
 participated. 

longitudinal study 

The treatment was given for 20 minutes 
per session for 3 years and was conducted 
in the final semester of the school year. 

Tests were conducted on handwriting 
speed and legibility; linguistic skills (phono-

logical awareness and orthographic 
knowledge); and graphomotor and fine 

motor skills. 

Fine motor, graphomotor skills are very important 
in the early ability  
to learn to write. 

 

 
If arranged in a summary of the results of this study, it 

will be the following narrative: 
Writing is a fine motor skill (Salameh-Matar et al., 

2024; Taverna, Tremolada, Dozza, et al., 2020; Zhang et 
al., 2024). In addition, to prepare or improve writing abil-
ity, maturity, nutritional status and learning are required 

(Ivanović  et al., 2019; Lê et al., 2021; Salameh-Matar et 
al., 2024; Seyll & Content, 2020; Taverna, Tremolada, 
Dozza, et al., 2020; Wawrzyniak et al., 2021, 2022; Zhang 
et al., 2024). The ability to write will be good if the nutri-
tional status is good, fine motor, especially visual motor, is 

good, which is indicated by the ability to hold a pencil ac-
curately, imitate existing examples (visual motor) by mak-
ing lines and the right pressure results. Various efforts have 
been made to improve this writing ability with fine motor 
frafomotor exercises (Salameh-Matar et al., 2024; Seyll & 
Content, 2020; Wawrzyniak et al., 2021, 2022). 

 
Discussion 
 
Several factors influence the development of writing 

skills, with learning outcomes being affected by the child's 
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initial learning level (Gonzalves, 2021). Research indicates 
that stunting is weakly correlated with motor performance, 
visual perception, reading, and writing in children (Pienaar, 
2019). Interestingly, fine motor skills can improve even in 
the elderly, as seen in a study where one year of piano les-
sons enhanced these abilities (Worschech et al., 2023). The 
most critical factor in improving writing ability is the devel-
opment of fine motor skills. Strengthening these skills is es-
sential for enhancing writing quality (Ji, 2023). Fine motor 
stimulation boosts graphomotor skills, which are crucial in 
acquiring writing abilities (No & Choi, 2022; Salameh-
Matar et al., 2024). 

Further research on children's motor skills is essential 
for understanding writing development (Patiño-Robles & 
Reyes-Meza, 2022). Motor skill development, typically 
fostered through physical education and play activities de-
signed for learning, plays a key role in writing. Addition-
ally, gross motor skills have been found to strongly corre-
late with writing speed (Dayem et al., 2015). In addition, 
various studies have shown that fine motor skill interven-
tions have an effect on holding skills and a positive effect on 
handwriting outcomes (Taverna, Tremolada, Dozza, et al., 
2020).Physical activity will have an effect on improving fine 
and gross motor skills if it is designed, not just physical ac-
tivity (Telford et al., 2022). Coloring activities can train 
muscle strength, especially the hands that are used to hold 
pencils, both of these activities are fine motor skill activities 
(Marhaeni et al., 2022). Cutting is an important fine motor 
skill for children. (Nor Az Zahraa & Kamariah, 2022). 
Tools such as scissors (for cutting), origami paper, blocks, 
pencils are powerful weapons to develop children's fine mo-
tor and visual motor skills (Mu’ammar et al., 2023), and 
this learning media becomes very important in the learning 
process to improve learning outcomes and children's inter-
est (Rosalianisa et al., 2023), with one of the activities car-
ried out is coloring (Jumiyati et al., 2023). Drawing habits 
that help improve pre-writing skills (Safitri Dia Pramita, 
2023) 

Writing skills are the result of fine motor skills, visual 
motor skills of children (Taverna, Tremolada, Tosetto, et 
al., 2020). One of them is included in fine motor which 
functions to develop basic writing skills is graphic motor 
programs (graphomotor) which functions for the recogni-
tion of b forms such as letters (Seyll & Content, 2020). Im-
pact of psycho-educational activities on visual-motor inte-
gration, fine motor skills and name writing among first 
grade students: A kinematic pilot study (Taverna, 
Tremolada, Tosetto, et al., 2020). The research evidence is 
very convincing that fine motor development, fine motor 
enrichment is instrumental in the acquisition of various lit-
eracy skills such as, writing reading. In relation to writing, 
it is evident that fine motor skills have an effect on the read-
ability quality of students' writing. (Seo, 2018)Also, it is re-
lated to the ability to write upright. (Sundari et al., 2019). 
Furthermore, it is stated that fine motor skills affect liter-
acy, including writing. (Basto et al., 2021; Chandler et al., 
2021; Ghanamah et al., 2023; Lê et al., 2021)Therefore, 

the better the fine motor skills, the better the writing abil-
ity. 

Fine motor skills develop after 3-6 years of age (Faber 
et al., 2024). With painting intervention, there is an in-
crease in fine motor skills (Octavianti & Tama, 2023), in 
relation to fine motor skills, it turns out that based on re-
search left-handed children are more skilled than the dom-
inant right (Mentese & Kutlu, 2024). The development of 
these motor skills requires well-programmed interven-
tions. One of them is various play activities. Play activities 
will improve various things, be it gross or fine motor skills, 
by playing, visual motor skills will develop, where there is 
a close link between visual motor and reading and writing 
skills (Calixto et al., 2020; Cerni & Job, 2024; Zhang et al., 
2024). Other research states that children's fine motor de-
velopment will be faster in relation to intensive interaction 
with parents and playfulness (Krombholz, 2023). 

 
Conclusion 
 
Writing is a fine motor skill. In order to be skilled in 

writing several things need to be prepared. First, the need 
for good nutrition. Second, the development or practice of 
motor skills. Stimulation of fine motor skills will improve 
graphomotor skills which in turn can improve writing skills. 
Third, the need for intervention on fine motor skills to im-
prove learning outcomes and children's interest in improv-
ing pre-writing skills. Fourth, fine motor skills affect liter-
acy including writing. The better the fine motor skills, the 
better the writing skills. Fifth, considering that fine motor 
skills develop from an early age, it is necessary to intervene 
programmatically, for example with various play activities 
so that writing skills can develop.  

 
References 

 
Akin, S. (2019). Fine Motor Skills, Writing Skills and Physical 

Education Based Assistive Intervention Program in Children 
at Grade 1. Asian Journal of Education and Training, 5(4), 518–
525. 
https://doi.org/10.20448/journal.522.2019.54.518.525 

Arsil, A., Okilanda, A., Antoni, D., Fakhrur Rozi, M., Saputra, 
M., L Mortejo, A., Anggara Suganda, M., & Suryadi, D. 
(2024). Effectiveness of teaching methods and motor 
abilities: an experimental study on football passing ability. 
Retos, 54(SE-Artículos de carácter científico: trabajos de 
investigaciones básicas y/o aplicadas), 625–632. 
https://doi.org/10.47197/retos.v54.104407 

Basto, H. I. C., Barrón, P. J. C., & Garro-Aburto, L. L. (2021). 
Importance of the development of fine motor skills in the 
preschool stage for the initiation in writing. Religación. Revista 
de Ciencias Sociales y Humanidades, 6(30), e210834. 

Calixto, C. Y. R., Rolando, M. A. A., & Alvarez, H. E. L. 
(2020). The skills of visomotriz and viso-space coordination 
for the learning of writing. Universidad y Sociedad, 12(1), 116–
120. 

Cerni, T., & Job, R. (2024). Spelling processing during 
handwriting and typing and the role of reading and visual-
motor skills when typing is less practiced than handwriting. 



2024, Retos, 61, 141-147 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-145-                                                                                                                                                                                                       Retos, número 61, 2024 (diciembre)     

Reading and Writing, 37(1), 205–237. 
https://doi.org/10.1007/s11145-023-10418-2 

Chandler, M. C., Gerde, H. K., Bowles, R. P., McRoy, K. Z., 
Pontifex, M. B., & Bingham, G. E. (2021). Self-regulation 
moderates the relationship between fine motor skills and 
writing in early childhood. Early Childhood Research Quarterly, 
57, 239–250. 
https://doi.org/10.1016/j.ecresq.2021.06.010 

Dayem, T. S. A. E.-, Salem, E. E., & Hadidy, E. I. E.-. (2015). 
Correlation between Gross Motor Activities and Hand 
Writing Skills in Elementary School Children. Trends in 
Applied Sciences Research, 10(5), 259–269. 
https://doi.org/10.3923/tasr.2015.259.269 

Faber, L., Schoemaker, M. M., Derikx, D. F. A. A., Seetsen- van 
Schelven, H., Hartman, E., & Houwen, S. (2024). 
Qualitative age-related changes in fine motor skill 
performance among 3- to 6-year-old typically developing 
children. Human Movement Science, 93, 103169. 
https://doi.org/10.1016/j.humov.2023.103169 

Frey, A., Lessard, A., Carchon, I., Provasi, J., & Pulido, L. 
(2022). Rhythmic training, literacy, and graphomotor skills 
in kindergarteners. Frontiers in Psychology, 13. 
https://doi.org/10.3389/fpsyg.2022.959534 

Gençten, V. Y. İ . Ğ . İ . T. (2022). The Continuity Between Pre-
School Curriculum and First Grade Turkish Curriculum 
Based on Early Writing Skills. Hacettepe Egitim Dergisi, 37(3), 
1262–1279. https://doi.org/10.16986/HUJE.2021073587 

Gerde, H. K., Wright, T. S., & Bingham, G. E. (2022). Sharing 
Their Ideas with the World: Creating Meaningful Writing 
Experiences for Young Children. In American Educator (Vol. 
45, Issue 4). 

Ghanamah, R., Eghbaria-Ghanamah, H., Karni, A., & Adi-Japha, 
E. (2022). Practice schedule and testing per se affect 
children’s transfer abilities in a grapho-motor task. Journal of 
Experimental Child Psychology, 215. 
https://doi.org/10.1016/j.jecp.2021.105323 

Ghanamah, R., Julius, M. S., & Adi-Japha, E. (2023). 
Handwriting and Motor Skill Learning. In Routledge 
International Handbook of Visualmotor Skills, Handwriting, and 
Spelling: Theory, Research, and Practice (pp. 65–77). 
https://doi.org/10.4324/9781003284048-7 

Gonzalves, L. (2021). Development of copying skills in L2 adult 
English learners with emergent print literacy. Journal of Second 
Language Writing, 51. 
https://doi.org/10.1016/j.jslw.2021.100790 

Gzibovskis, T., & Marnauza, M. (2012). Development of young 
adults’ fine motor skills when learning to play percussion 
instruments. Music Education Research, 14(3), 365–380. 
https://doi.org/10.1080/14613808.2012.685453 

Harianto, E., Gustian, U., Supriatna, E., Shalaby, M. N., & 
Taiar, R. (2023). Stimulating game performance skills in 
students: experimental studies using net games. Tanjungpura 
Journal of Coaching Research, 1(2), 63–70. 
https://doi.org/10.26418/tajor.v1i2.65009 

Harsismanto, J., Fredrika, L., Wati, N., Padila, Suryani, D., & 
Yandrizal. (2021). Effectiveness of playing origami 
intervention on improvement of fine motor development pre 
school children. Indian Journal of Forensic Medicine and 
Toxicology, 15(1), 1107–1112. 
https://doi.org/10.37506/ijfmt.v15i1.13565 

Hefniy, H., Muali, C., Indanis, F., & Hidayati, N. (2022). 
Management of the Game “Finger Painting” in Improving Fine 

Motor Skills In Early Childhood. Jurnal Obsesi : Jurnal 

Pendidikan Anak Usia Dini, 6(5), 4519–4528. 
https://doi.org/10.31004/obsesi.v6i5.2519 

Huffman, J. M., & Fortenberry, C. (2011). Helping Preschoolers 

Prepare for Writing : Developing Fine Motor Skills. Young 
Children, 66(5), 100–103. 

Ilham Kamaruddin, Achmad Abdul Azis, Mohammad Syahru 
Assabana, Arif ismunandar, & Duwi Meilina. (2022). 
Improving Early Childhood Fine Motor Development 
Through Weaving Activities. Journal of Childhood Development, 
2(1), 71–79. https://doi.org/10.25217/jcd.v2i1.3442 

Ivanović , L. B., Stošović , D. I., Nikolić , S., & Medenica, V. 
(2019). Does neuromotor immaturity represents a risk for 
acquiring basic academic skills in school-age children? 
Vojnosanitetski Pregled, 76(10), 1062–1070. 
https://doi.org/10.2298/VSP170417011I 

Ji, X. (2023). A Preliminary Study on Strategies to Improve 
Writing Skills in Lower Grades of Primary School. Journal of 
Contemporary Educational Research, 7(12), 29–34. 
https://doi.org/10.26689/jcer.v7i12.5700 

Józsa, K., Oo, T. Z., Borbélyová, D., & Zentai, G. (2023). 
Exploring the Growth and Predictors of Fine Motor Skills in 
Young Children Aged 4–8 Years. Education Sciences, 13(9). 
https://doi.org/10.3390/educsci13090939 

Jumiyati, Dian Eka Priyantoro, & Uswatun Hasanah. (2023). 
Implementation of Coloring Activities Early Childhood in 
Developing Fine Motor Skills. Journal of Childhood 
Development, 3(1), 1–12. 
https://doi.org/10.25217/jcd.v3i1.3139 

Juni Samodra, Y. T., Yosika, G. F., Gustian, U., Mashud, M., 
Arifin, S., Suryadi, D., Wati, I. D. P., Syam, A., Candra, A. 
R. D., Wati, M. G., & Candra, A. T. (2024). Are boys and 
girls in rural areas equal in terms of gross motor skills? Retos, 
54, 94–99. https://doi.org/10.47197/retos.v54.103005 

Kamaruddin, I., Susanto, N., Hita, I. P. A. D., Pratiwi, E. Y. R., 
Abidin, D., & Laratmase, A. J. (2023). Analysis of the 
Influence Physical Education on Character Development of 
Elementary School Students. At-Ta’dib, 18(1), 10–17. 
https://doi.org/10.21111/attadib.v18i1.9749 

Khoury-Metanis, A., & Khateb, A. (2022). Exploring the 
writing-reading connection among Arabic-speaking 
kindergarten children: the role of fine motor skills and 
orthographic knowledge. Reading and Writing, 35(7), 1525–
1547. https://doi.org/10.1007/s11145-021-10235-5 

Kocaman, O. (2022). Effects of Word Processing Tools on 
Improving Writing Skills in the Process of Learning a Foreign 
Language. Language and Technology, 4(1), 30–37. 
https://doi.org/10.55078/lantec.1178453 

Krombholz, H. (2023). Motor development of first born 
compared to later born children in the first two years of life 
– A replication. Heliyon, 9(10). 
https://doi.org/10.1016/j.heliyon.2023.e20372 

Lê, M., Quémart, P., Potocki, A., Gimenes, M., Chesnet, D., & 
Lambert, E. (2021). Modeling the influence of motor skills 
on literacy in third grade: Contributions of executive 
functions and handwriting. PLoS ONE, 16(11 November), 
e0259016. 
https://doi.org/10.1371/journal.pone.0259016 

Marhaeni, B., Septriana, I., & Suci, S. W. (2022). Fine Motor 
Stimulation of Children Through Coloring Activities in Early 
Childhood. TEMATIK: Jurnal Pemikiran Dan Penelitian 
Pendidikan Anak Usia Dini, 8(1), 51. 
https://doi.org/10.26858/tematik.v8i1.27550 

Marquardt, C., Diaz Meyer, M., Schneider, M., & Hilgemann, 



2024, Retos, 61, 141-147 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-146-                                                                                                                                                                                                       Retos, número 61, 2024 (diciembre)     

R. (2016). Learning handwriting at school – A teachers’ 
survey on actual problems and future options. In Trends in 
Neuroscience and Education (Vol. 5, Issue 3, pp. 82–89). 
https://doi.org/10.1016/j.tine.2016.07.001 

Mentese, B., & Kutlu, N. (2024). Lateralization of the Fine 
Motor Skills in Right - and Left-handed Men and Women. 
Journal of the Anatomical Society of India, 73(1), 53–59. 
https://doi.org/10.4103/jasi.jasi_151_22 

Mohamed Shaffril, H. A., Samah, A. A., Samsuddin, S. F., & Ali, 
Z. (2019). Mirror-mirror on the wall, what climate change 
adaptation strategies are practiced by the Asian’s fishermen of 
all? In Journal of Cleaner Production (pp. 232, 104–117). 
https://doi.org/10.1016/j.jclepro.2019.05.262 

Mu’ammar, M. A., Soleh, M., & Awae, A. (2023). Development 
of Fine Motor and Visual Motor Skills in Preparing Early 
Childhood Writing. Journal of Pedagogy and Education Science, 
2(02), 116–123. https://doi.org/10.56741/jpes.v2i02.79 

No, B., & Choi, N. (2022). Writing Development of Children 
before Entering Primary School: Focusing on Graphomotor 
Skills and Written Expression. Korean Journal of Child Studies, 
43(1), 47–59. https://doi.org/10.5723/kjcs.2022.43.1.47 

Nor Az Zahraa, A. T., & Kamariah, A. B. (2022). Kemahiran 
Menggunting dan Kesannya terhadap Kemahiran Menulis 
Kanak-Kanak Prasekolah Cutting Skills and its Effects o n 
Preschool Children ’ s Writing Skills. Jurnal Pendidikan Awal 
Kanak-Kanak Kebangsaan, 11(1), 13–21. 

Octavianti, R., & Tama, M. M. L. (2023). Improving Fine Motor 

Skills with Finger Painting in Early Childhood. Psikostudia : 
Jurnal Psikologi, 12(1), 105. 
https://doi.org/10.30872/psikostudia.v12i1.9399 

Özkür, F. (2020). Analyzing Motor Development and Emergent 
Literacy Skills of Preschool Children. International Education 
Studies, 13(4), 94. https://doi.org/10.5539/ies.v13n4p94 

Patiño-Robles, J. J., & Reyes-Meza, O. B. (2022). Motor 
development in writing and playful movements in elementary 
school students. International Journal of Social Sciences, 5(3), 
131–137. https://doi.org/10.21744/ijss.v5n2.1910 

Pienaar, A. E. (2019). The association between under-nutrition, 
school performance and perceptual motor functioning in 
first-grade South African learners: The north-west child 
health integrated with learning and development study. 
Health SA Gesondheid, 24. 
https://doi.org/10.4102/hsag.v24i0.1046 

Podolyanchuk, I. S., & Jolanta, T. (2023). Methods of Using 
Physical Exercises in the Process of Forming Writing Skills in 
Children. Rehabilitation and Recreation, 2023(17), 181–187. 
https://doi.org/10.32782/2522-1795.2023.17.22 

Ray, K., Dally, K., Rowlandson, L., Tam, K. I., & Lane, A. E. 
(2022). The relationship of handwriting ability and literacy in 
kindergarten: a systematic review. In Reading and Writing 
(Vol. 35, Issue 5, pp. 1119–1155). 
https://doi.org/10.1007/s11145-021-10224-8 

Rosalianisa, R., Purwoko, B., & Nurchayati, N. (2023). Analysis 
of Early Childhood Fine Motor Skills Through the Application 

of Learning Media. IJORER : International Journal of Recent 
Educational Research, 4(3), 309–328. 
https://doi.org/10.46245/ijorer.v4i3.307 

Safitri Dia Pramita, S. D. P. (2023). IMPROVING PRE-
WRITING ABILITY IN CHILDREN AGED 4-5 WITH FREE 
DRAWING USE (Classroom Action Research in Aisyiyah 
Bustanul Athfal 1 Kindergarten Probolinggo City). Journal of 
Scientific Research, Education, and Technology (JSRET), 2(3), 
1169–1178. https://doi.org/10.58526/jsret.v2i3.213 

Sahid, G. R., Iswara, P. D., & Karlina, D. A. (2024). 
Implementation of Android Learning Media to Train 
Students’ Motor Writing Skills. Jurnal Cakrawala Pendas, 
10(1), 135–147. 

Salameh-Matar, A., Khoury-Metanis, A., & Khateb, A. (2024). 
Early handwriting performance among Arabic kindergarten 
children: The effects of phonological awareness, orthographic 
knowledge, graphomotor skills, and fine-motor skills. Journal 
of Writing Research, 16(1), 79–103. 
https://doi.org/10.17239/jowr-2024.16.01.03 

Samodra, Y. T. J., Suryadi, D., Wati, I. D. P., Supriatna, E., 
Santika, I. G. P. N. A., Suganda, M. A., & Dewi, P. C. P. 
(2023). Analysis of gross motoric analysis of elementary 
school students: A comparative study of students in hill and 
coastal areas. Pedagogy of Physical Culture and Sports, 27(2), 
139–145. https://doi.org/0.15561/26649837.2023.0206 

Seo, S.-M. (2018). The effect of fine motor skills on handwriting 
legibility in preschool age children. Journal of Physical Therapy 
Science, 30(2), 324–327. 
https://doi.org/10.1589/jpts.30.324 

Septianto, I., Sumaryanti, S., Nasrulloh, A., Sulistiyono, S., 
Nugraha, H., Ali, M., Ramadhani, A. M., Dewantara, J., 
Haniyyah, N., Fauzi, F., Suryadi, D., Ardian, R., & Subarjo, 
S. (2024). Traditional games for physical fitness: an 
experimental study on elementary school students. Retos, 54, 
122–128. https://doi.org/10.47197/retos.v54.104177 

Setiawan, Y., Okilanda, A., Bewelli Fahmi, Y., Faridah, E., 
Nusri, A., Hasan, B., Suryansah, S., Anggara Suganda, M., 
Suryadi, D., Hasibuan, N., Ahmed, M., & Hussain, I. (2024). 
Analysis of Basic Movement Abilities: Survey study in 
children. Retos, 54(SE-Artículos de carácter científico: 
trabajos de investigaciones básicas y/o aplicadas), 728–735. 
https://doi.org/10.47197/retos.v54.102539 

Seyll, L., & Content, A. (2020). The impact of graphomotor 
demands on letter-like shapes recognition: A comparison 
between hampered and normal handwriting. Human Movement 
Science, 72. 
https://doi.org/10.1016/j.humov.2020.102662 

Suggate, S. P., Karle, V. L., Kipfelsberger, T., & Stoeger, H. 
(2023). The effect of fine motor skills, handwriting, and 
typing on reading development. Journal of Experimental Child 
Psychology, 232. 
https://doi.org/10.1016/j.jecp.2023.105674 

Sundari, F. S., Mulyawati, Y., Windiyani, T., & Mutia, E. 
(2019). Relationship of Fine Motor Skills with Vertical 
Writing Skills at Papandayan Public Elementary School 

Bogor. Golden Age : Jurnal Pendidikan Anak Usia Dini, 3(2), 7–
15. https://doi.org/10.29313/ga:jpaud.v3i2.5265 

Suryadi, D., Nasrulloh, A., Yanti, N., Ramli, R., Fauzan, L. A., 
Kushartanti, B. W., Sumaryanti, S., Suhartini, B., Budayati, 
E. S., Arovah, N. I., Mashud, M., Suganda, M. A., 
Sumaryanto, S., Sutapa, P., Abdullah, N. M. bin, & Fauziah, 
E. (2024). Stimulation of motor skills through game models 
in early childhood and elementary school students: systematic 
review in Indonesia. Retos, 51, 1255–1261. 
https://doi.org/10.47197/retos.v51.101743 

Suryadi, D., Okilanda, A., Nofrizal, D., Anggara Suganda, M., 
Tulyakul, S., Ahmed, M., Hussain, I., Nasrulloh, A., Juni 
Samodra, Y. T., Puspita Wati, I. D., & Herdiyana Bastian, R. 
(2024). How does cooperative learning work with students? 
Literature review in physical education. Retos, 55, 527–535. 
https://doi.org/10.47197/retos.v55.105256 

Taverna, L., Tremolada, M., Dozza, L., Scaratti, R. Z., Ulrike, 



2024, Retos, 61, 141-147 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-147-                                                                                                                                                                                                       Retos, número 61, 2024 (diciembre)     

D., Lallo, C., & Tosetto, B. (2020). Who benefits from an 
intervention program on foundational skills for handwriting 
addressed to kindergarten children and first graders? 
International Journal of Environmental Research and Public Health, 
17(6). https://doi.org/10.3390/ijerph17062166 

Taverna, L., Tremolada, M., Tosetto, B., Dozza, L., & Renata, 
Z. S. (2020). Impact of psycho-educational activities on 
visual-motor integration, fine motor skills and name writing 
among first graders: A kinematic pilot study. Children, 7(4). 
https://doi.org/10.3390/children7040027 

Telford, R. M., Olive, L. S., & Telford, R. D. (2022). The effect 
of a 6-month physical literacy intervention on preschool 
children’s gross and fine motor skill: The Active Early 
Learning randomised controlled trial. Journal of Science and 
Medicine in Sport, 25(8), 655–660. 
https://doi.org/10.1016/j.jsams.2022.04.009 

Thamrin, L., Gustian, U., Suhardi, S., Zhongfulin, W., & 
Suryadi, D. (2024). The Implementation of Contextual 
Learning Strategies to Stimulate Students’ Critical Thinking 
Skills. Retos, 53(SE-Artículos de carácter científico: trabajos 
de investigaciones básicas y/o aplicadas), 52–57. 
https://doi.org/10.47197/retos.v53.102501 

Tse, L. F. L., Siu, A. M. H., & Li-Tsang, C. W. P. (2019). 
Developmental skills between kindergarten children with 
handwriting difficulties in Chinese and/or English. Australian 
Occupational Therapy Journal, 66(3), 292–303. 
https://doi.org/10.1111/1440-1630.12550 

Vaivre-Douret, L., Lopez, C., Dutruel, A., & Vaivre, S. (2021). 

Phenotyping features in the genesis of pre-scriptural gestures 
in children to assess handwriting developmental levels. 
Scientific Reports, 11(1), 731. 
https://doi.org/10.1038/s41598-020-79315-w 

Wawrzyniak, S., Cichy, I., Matias, A. R., Pawlik, D., 
Kruszwicka, A., Klichowski, M., & Rokita, A. (2021). 
Physical Activity With Eduball Stimulates Graphomotor Skills 
in Primary School Students. Frontiers in Psychology, 12. 
https://doi.org/10.3389/fpsyg.2021.614138 

Wawrzyniak, S., Korbecki, M., Cichy, I., Kruszwicka, A., 
Przybyla, T., Klichowski, M., & Rokita, A. (2022). Everyone 
Can Implement Eduball in Physical Education to Develop 
Cognitive and Motor Skills in Primary School Students. 
International Journal of Environmental Research and Public Health, 
19(3). https://doi.org/10.3390/ijerph19031275 

Worschech, F., James, C. E., Jünemann, K., Sinke, C., Krüger, 
T. H. C., Scholz, D. S., Kliegel, M., Marie, D., & 
Altenmüller, E. (2023). Fine motor control improves in 
older adults after 1 year of piano lessons: Analysis of 
individual development and its coupling with cognition and 
brain structure. European Journal of Neuroscience, 57(12), 
2040–2061. https://doi.org/10.1111/ejn.16031 

Zhang, C., Wang, C., Deng, Z., Gao, J., Ding, Z., & Chen, J. 
(2024). Hand copy performance of young children and the 
illiterate, semi-illiterate, and literate adults. Current 
Psychology, 43(9), 8018–8028. 
https://doi.org/10.1007/s12144-023-05009-x 

 
 
 
 
 
 
Datos de los/as autores/as y traductor/a: 
 

Antonius Totok Priyadi antonius.totok.priyadi@fkip.untan.ac.id Autor/a 
  

Isti Dwi Puspita Wati isti.dwi.puspita.w@fkip.untan.ac.id Autor/a 
  

Amriani Amir amriani@fkip.untan.ac.id Autor/a 
  

Tulus Gover Siringo-ringo tulus@untan.ad.id Autor/a 
  

Yohanes Gatot Sutapa Yuliana yohanes.gatot.sutapa.y@fkip.untan.ac.id Autor/a 
  

Fifukha Dwi Khory fifukhakhory@unesa.ac.id Autor/a 
  

Putra Sasataman B putrasastaman@fkip.untan.ac.id Autor/a 
  

Dyoty Auliya Vilda Ghasya dyoty@fkip.untan.ac.id Autor/a 
  

Procopio B. Dafun JR pbdafun@mmsu.edu.ph Autor/a 
  

Mimi Haetemi mimi.haetami@fkip.untan.ac.id Autor/a   

Albadi Sinulingga father@unimed.ac.id Autor/a   
Rezza Dewintha 

 
atapoltekkes@gmail.com 

 
Traductor/a 

  

 


