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ABSTRACT

The development of motor skills in children aged 0-7 years is an
important foundation for growth, but the assessment process in the
field faces challenges of physical and psychological variability, as well
as fluctuations in children's motivation that are quite high. This study
aims to map, identify, and categorize motor skills measurement
instruments specifically intended for early childhood. The research
method used was a scoping review with reference to the PRISMA-ScR
guidelines. Literature searches were conducted systematically on the
SCOPUS database for leading empirical articles from the range of
2021 to 2026. Out of a total of 6,443 documents identified, the final
screening resulted in 1,636 relevant articles that were further analyzed.
The results show a major shift in assessment, where contemporary
instruments are shifting from isolated physical testing to a
multidimensional approach that integrates executive function (a high-
level set of cognitive processes that govern actions and plans), macro
motion behavior (movements involving multiple large muscles and
locomotor function), as well as specific clinical indicators. The results
of the data extraction found that process-oriented measurements were
much more sensitive in detecting the quality of post-intervention
motion mechanics than product-oriented instruments. In addition,
measuring instruments such as ASQ-3, MABC-2, and GMA show high
specificity as early screening instruments for detecting developmental
delays and neurodevelopmental disorders. In conclusion, current
motor testing demands multidimensional precision and is oriented
towards early detection. Implicitly, physical education and early
childhood practitioners are recommended to move from single-product
metrics to process-based assessments.
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INTRODUCTION

The development of motor skills in early childhood, from 0 to 7 years of age, is an
essential foundation for children's physical, cognitive, and social growth. This period is often
referred to as the golden age (Juniarwati Gea & Aeni, 2025). Neuromuscular adaptation is at
an optimal level to learn as well as perfect basic movement. Good mastery of basic
movements in this early phase is directly correlated with the child's level of active
participation in physical activity in the future (Al Ardha et al., 2018; Ren et al., 2026).

Early childhood identification is quite complicated because the period of development
that is assessed is still not significantly visible. Especially in motor skills which are
considered very important for the child's growth period, besides that motor skills can also
assess the potential for developmental delay (Mahfuzah Zainol, 2025). Without an accurate
detection system in children who experience motor deficits, there will be a high risk of
experiencing obstacles in activities and even in academic learning. With the right
assessment, identification can be done early and maintain the child's growth period well
(Scheiber et al., 2025).

However, the assessment of early childhood motor skills has a fairly high methodological
challenge, namely a fairly high variability diversity, motivational fluctuations, which results
in the evaluation process being required to be more complex (Escolano-Pérez et al., 2022).
Therefore, the assessment of early childhood skills cannot simply simplify the adult test, but
must be specifically in accordance with the psychological and physical characteristics of
early childhood (Lin et al., 2024).

Currently, there are various motor assessment instruments scattered in the literature, such
as the Test of Gross Motor Development (TGMD), Movement Assessment Battery for
Children (MABC), Peabody Developmental Motor Scales (PDMS), Alberta Infant Motor
Scale (AIMS), and Bruininks-Oseretsky Test of Motor Proficiency (BOT). Each of these
instruments has different evaluation parameters, scoring guidelines, and specific age limits
(Silva, 2025). This wide variety often causes confusion for researchers and practitioners in
choosing the most relevant, efficient, and valid measurement tool to apply in school and
clinical settings (D’Elia, 2026; Wijaya et al., 2024).

Mapping the literature related to this instrument is quite a crucial step, as the selection
must be based on the characteristics of the data in primary studies related to heterogeneous
early childhood evaluation. One of them is by using the scoping review approach which
allows for a broader exploration of the literature without being hampered by rigid study
quality feasibility metrics.

This study aims to map, identify, and categorize motor skills measurement instruments
specifically intended for children aged 0 to 7 years. The results of this study are expected to
help provide comprehensive, data-driven guidance for physical education teachers, and other
researchers in terms of selecting the right instruments for early childhood movement needs.
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METHODS

This study uses the scoping review method to map scientific evidence regarding motor
skills measurement instruments in early childhood. The selection of the scoping review
method is based on the research objectives that focus on exploring the scope of available
instruments, variations in measurement methods, and the characteristics of research using
these instruments. Then the entire research process was carried out with reference to the
guidelines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews (PRISMA-ScR). This approach is used to ensure
transparency, systematic, and reproducibility of the search and literature selection process.

The inclusion criteria in this study include that the research subject is an early childhood,
namely 0-7 years, then the data source is from SCOPUS which is considered credible and
has gone through a peer-review process related to the research topic. In addition, the article
is published in scientific journals in English, and is available in full text form. The exclusion
criteria include non-empirical articles such as editorials, opinions, or literature reviews, in
addition to articles that do not discuss specific motor measurement instruments, then
research with the main subject over 7 years, and duplicate articles.

Study Procedures

The review procedure was carried out through a series of systematic stages starting with
a comprehensive literature search strategy through the SCOPUS academic database. The
search strategy was compiled using Boolean combined with keywords related to subjects,
instruments, and age ranges, namely ("motor skills" OR "motor development" OR
"fundamental movement skills") AND ("assessment" OR "measurement" OR "instrument"
OR "test") AND ("early childhood" OR "preschool" OR "children 0-7 years"). The inclusion
criteria in this study include that the research subject is an early childhood, namely 0-7 years,
then the data source is a SCOPUS base that is considered credible and has gone through a
peer-review process related to the research topic. In addition, the article is published in
scientific journals in English, and is available in full text form. The exclusion criteria include
non-empirical articles such as editorials, opinions, or literature reviews, in addition to articles
that do not discuss specific motor measurement instruments, then research with the main
subject over 7 years, and duplicate articles.

There are several stages, namely the first stage of setting up the Filter Tab with a range of
years from 2021-2026. The reason is, technological developments were forced to develop
rapidly in that year due to the Covid-19 outbreak, then the type of document was only taken
from an article, after that for the language, namely English. The second stage of the search
is done by applying Boolean combined with pre-set keywords.

The article selection process is carried out in several stages according to the PRISMA -
ScR flow, namely for the initial stage of checking duplicate articles, then filtering titles and
abstracts, in addition to full-text reviews, the last is the determination of articles that meet
the inclusion criteria.
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Data from articles that meet the criteria are systematically extracted including: authors,
total citations, research objectives, methods, results. The data is then synthesized narratively
and presented in the form of a table to facilitate the identification of the characteristics of
motor measuring instruments. At this stage, information about the research variables, the
type of instrument used, the characteristics of the participants, and key findings regarding
the validity or effectiveness of the instrument are extracted in depth. All findings are then
synthesized and presented in the form of narratives and summary tables in accordance with
the PRISMA-ScR reporting standards to provide a comprehensive overview of the literature
relevant to the research statement.

RESULTS
The result of PRISMA-ScR screening process

The screening process was carried out using the PRISMA flowchart which identified
6,443 documents in the database based on the keywords used in (Fig. 1). The results are re-
selected by excluding non-English articles. Then the final result is 1636 relevant and most
cited articles.

Document were identified from
the database Scopus
(n=6443)

¥

Document in the form of an Document were not article form
article - (n=4567)
(n=1876)

L 4

| Screaning | IIdentiﬁcationl

iy The article is available in The article is not available in
E English » English

20 (n=1723) (n=153)

)

3 Articles available to full text Full-text articles are not
2 (n=1636) » available

2 (0=87)

Figure 1. PRISMA-ScR flowchart of the article selection process
Literature Review

Based on the coverage review that has been obtained as many as 1636 articles, and
then 10 are selected for the most relevant and most cited articles based on the keywords that
have been determined, this coverage review is chosen as a basis for researchers to obtain
findings that are consistent and in accordance with the research objectives.
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Table 1. Literature Review

Author

Total Cited

Research Purpose

Method

Result

(Sutapa et

al., 2021) 129

To determine that goal-
oriented play activities
in early childhood
improve motor skills

In this study, there was a
significant difference
between before and after
the intervention by
showing (p < 0.05) of the
six  activities,
running 25m, walking on
a balance beam,
throwing, catching,

namely

arranging  cans, and
bouncing a ball done 3
times a week for 12
weeks was proven to
provide a significant
improvement in the motor
skills of children aged
4.5-6 years.

(Okely et

al. 2021y OO

To determine  the
proportion of children at
the age of 3-4 years in
meeting the 24-hour
movement behavior
guidelines from WHO,
as well as assess the
relationship with
children's motor skills,
executive function, and
adiposity.

Internation
al cross-
sectional

This study involved 24
countries with 14
countries including low-
and middle-income
countries/LMICs.
Successfully

especially on a large
scale. aims to determine
the proportion of 3- and
4-year-olds who meet
WHO global guidelines.
The article assesses
whether the proportion
differs based on gender,

proven

urban/rural location,
and/or socioeconomic
status. Executive
function, motor skills,

and adiposity will be
assessed and the potential
correlation of 24-hour
motion behavior will be
examined. Although the
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instrument's acceptability
and  feasibility testing
process was hampered by
the COVID-19 pandemic,
the protocol was
successfully completed.
In this study, the Sugira
Muryango (SM)
intervention program
significantly  improved
child development in
gross motor (d = 0.162),
communication (d =
To test the effectiveness 0.081), problem solving
of the Sugira Muryango (d=0.101), and personal-
(SM)  home  visit social development (d =
program in improving 0.096) based on the ASQ-
child development 3 questionnaire. In
(including gross motor Longitudi addition, there was an
(Jensen et 69 skills), reducing nal Cluster increase in  paternal
al., 2021) violence against Randomiz involvement (OR =
children/in the ed Trial 1.592), as well as a
household, and significant decrease in
increasing the harsh discipline/physical
involvement of fathers violence against children
in parenting compared (IRR = 0.741) and
to usual care. intimate partner violence
(IRR = 0.616). However,
no significant changes
were found in the child's
anthropometric ~ growth
status or the results of the
MDAT instrument.
To examine and Multi- In general, this study
evaluate the relationship center proves that urban
between exposure to Populatio environmental factors
(Binter et 56 urban environments n-based (built environment, green
al., 2022) (such as built-up Birth space, air pollution) affect
environments, Cohort children's cognitive and
natural/green  spaces, Study in 4 motor functions, so good
and air pollution) early European urban planning will be
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in life (during countries  beneficial for Motor
pregnancy and (UK, development of children
childhood) on cognitive France, in early life.
function (verbal and Spain,
non-verbal) and motor Greece).
function (gross and fine
motor) in children at 5
years of age.
In this study, process- and
product-oriented
measurement  assessed
various aspects of motor
. . competence and did not
determine and examine
equally evaluate the
whether measurements .
: effectiveness of
are oriented and . )
) interventions. After the
evaluate changes in . ) .
) . intervention, children
motor skills similarly Pre-test . .
(Palmer et 4 ! : showed improvement in
44 during the six basic and Post- .
al., 2021) \ i all process-based skills
motor skills (FMS) test Design
. ‘ . (p<0.01) but showed only
mterventions — running, . .
N ik M\ i some results of jumping,
Jcatclljling’ throvs;]in pangzi g kicking
OIS, N products; P<0.001 of the
kicking . .
child's rating in these two
tests was correlated in
pre-test (RS = 0.28 -
0.72) and post-test (RS =
0.39-0.68).
To research and identify In this study, the MABC-
subtypes of Autism 2 instrument succeeded in
Spectrum Disorder detecting  that ASD
(Craig et (ASD) based on the Cross- children with low
41 . . . .
al., 2021) relationship ~ between Sectional = communication
motor skills and social experienced a drastic
communication abilities decrease in fine motor
in children. (manual dexterity).
This article compares In this study, the GMA
(Ortquist age-specific movements observasio and MOS-R assessment
ot q ol 44 and postures in infants nal at the correction age of 3
2021a) N born with EPT retrospekti months showed that 19%
compared to control f. of EPT infants had

infants born at full term

abnormal FM and 100%
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at three months of
correction age.

monotonous
movements/jerks, while
100% of the infants had
normal menstruation;
The total MOS-R score
of the EPT group was
also significantly lower
(median=18; IQR 17-21)
compared to control
(median = 26; IQR 26—
28) with p < 0.001.

predicted future
variations  in  basic
movement skills (FMS),

physical activity (PA),

In this study, FMS
performance significantly
predicted changes in BMI
in Grade 2 children
(12.3% by Year 1 FMS;
9.8% by Year 2 FMS),
and was more strongly

(Duncan et 4 and bodyy nfass Jindée Return predictive of sedentary
al., 2021) (BMI) based = analysis activity ~ than  other
dotons FRES, PaSand physical activities, where
: b . the  combination  of
BMI in preschoolers in . .
the UK. running, throwing,
dribbling, and kicking
ability predicted 46.1% of
sedentary behavior
variation in Year 2.
;zz domiz In ‘th‘is study, the strength
To examine the effect of ed tlram,l?g 1 'p rograrg
integratively  strength- Controlled f}llimplecr’c}fz;i,lanclemi;m;e
dominated exercise Trial long jump standing in the
programs on measures (RCT) intervention group (p <
(Wick et 36 of  physical fitness uses a 5001: d = 15 3)
al., 2021) (including motor skills) Pretest- ’ )
and cognitive Posttest compared to the control
performance in design = 0.7.2),.and showed a
preschoolers aged 4-6 with a I.leaﬂy 51gn1ﬁc'ant tren'd‘ of
improvement in cognitive
years. control performance (attention (p
group
(two- =0.051).
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group pre-
post
design).
In this study involving
278 children assessed at
To assess the domain- 24 months of a8 ASQ3
specific concurrent shovx'fec% e fal'rl'y good
validity of the Ages and predictive ablhty for
Stages  Questionnaire Ef{;: 0 Cd()_m?)123 O.delaz/
(ASQ-3) and the Bayley 0.008; sensitivity ’5?)%-
Scales of Infant and longitudin specif’“lcity 6.1 %)i
(Duggan et 35 Toddler  Development al  birth Meanwhile, at the 5-year
al., 2023) (BSID-III) in 24-month-  cohort ’
olds, and to evaluate the study age assessment (n =204),
i the language and
ability of the two .. :
instruments to predict cognition  domains
Coriitive deiayd whd BSID-IIT were shown. to
children reach school show a good correlation
with verbal IQ (R
age (5 years), 0.435; p < 0.001) and
nonverbal IQ (R = 0.388;
p <0.001).
DISCUSSION

Based on the results of the Scoping Review using SCOPUS data from 2021-2026, a total
of 1,636 articles and of the 10 -articles reported were found relevant to motor skills
instruments for children aged 0—7 years. The following sections discuss the identification,
and comprehensive categorization of these instruments to provide clear and data-driven
guidance for researchers and practitioners.

Mapping and Identification of Motor Skills Measurement Instruments (Ages 0-7 Years)
Some literature shows a significant paradigm shift in the methodology of early childhood
motor assessment (0—7 years). In today's era supported by technological advancements,
motor skills instruments are no longer seen as isolated physical tests, but have evolved into
a holistic multidimensional approach that means looking at things as a whole, not just
separate pieces (Liu et al., 2025; Sutapa et al., 2021). This approach integrates executive
function (a high-level set of cognitive processes that govern actions and plans), macro
motion behavior (movements involving multiple large muscles and locomotor function), and
specific clinical indicators. This evolution was driven by the need for high-precision
instruments capable of accommodating the psychological and physical variability as well as
fluctuations in children's motivation (Arif et al., 2024; Han et al., 2022; Okely et al., 2021).
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Through this scope review, some of the leading instruments widely used in global
research have been identified. For the general population, the literature frequently identifies
the Gross Motor Development Test (TGMD), the Movement Assessment Battery for
Children (MABC), the Peabody Developmental Motor Scale (PDMS), the Alberta Infant
Motor Scale (AIMS), the Bruininks-Oseretsky Motor Ability Test (BOT), and the Age and
Stage Questionnaire (ASQ-3). In a clinical or intervention-specific context, the identification
process also highlights the use of the Malawi Development Assessment Tool (MDAT),
General Movement Assessment (GMA), Movement-Revision Optimality Score (MOS-R),
and Bayley Infant and Toddler Development Scale (BSID-III). This identification suggests
that the current phenomenon of motor testing is very diverse, from questionnaires reported
by parents to highly sophisticated observational assessment systems (Duggan et al., 2023;
Ortqvist et al., 2021).

Categorization of Instruments Based on Measurement Orientation and Target
Population

The categorization of early childhood motor skills measuring instruments can
theoretically be separated based on two main dimensions, namely the orientation of the
measurement and the characteristics of its target population (Craig et al., 2021; Palmer et al.,
2021). Based on its methodological orientation, measuring instruments are classified into
process-oriented (process-oriented) instruments that assess the quality of children's motion
mechanics, as well as product-oriented (product-oriented) instruments that focus only on the
final quantitative results of a movement. Process-based measurements have been shown to
be much more sensitive and accurate in detecting changes in the quality of children's basic
motor competencies post-intervention, whereas product-based measurements often fail to
capture those improvements in the quality of movement.

Meanwhile, based on the function and characteristics of the target population, the
instrument is categorized into a general population developmental screening tool and
clinically in-depth diagnosis of the instrument. Screening tools such as the ASQ-3
questionnaire are highly effective at uniting the general population and predicting
developmental delays early (Duggan et al., 2023), while clinical instruments such as MABC-
2, GMA, and MOS-R have rigid and specific evaluation parameters to detect certain
neurodevelopmental disorders, such as decreased manual dexterity in children with Autism
Spectrum Disorder (ASD) or monotonous movement characteristics in babies born
extremely preterm (Craig et al., 2021).

Mechanisms and Determining Factors Affecting Instrument Results

On these instruments are closely related to neurophysiological factors (ability to think,
feel, and act) and the underlying environment that affect children's scores (Binter et al., 2022;
Lynn Bar-On et al., 2024). From a physiological perspective, goal-oriented structured play
and strength-dominated exercise programs utilize neuroplasticity early in life (Sénchez
Pastor et al., 2023; Wick et al., 2021). This intervention optimizes the corticospinal pathway
and stimulates the prefrontal cortex through the cerebellum, thalamus, and cortical circuits.
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This explains why the motor tasks evaluated by the instrument often show trends along with
cognitive improvements, particularly in attention and focus (Khanmohammadi et al., 2025).

In addition, the variability captured by this measurement instrument is highly dependent
on environmental and socio-pedagogical factors (the teaching-learning process is influenced
by the social environment) (Binter et al., 2022; Rinakit Adhe et al., 2020). Early exposure to
urban environments, air pollution, and limited green space can inhibit cognitive and motor
development at age 5. A supportive environment provides a natural "opportunity" for the
exploration of movement, which acts as a protective factor against sedentary behavior and
an increase in Body Mass Index (BMI) (Adhe et al., 2018; Duncan et al., 2021). Therefore,
the selection and categorization of an instrument must consider whether it is able to reflect
the influence of this environment on the child's development.

Limitation

Although this coverage review presents a comprehensive mapping, there are some
methodological limitations that need to be acknowledged. First, the search for primary
literature in this study was completely limited to the SCOPUS academic database. Although
SCOPUS is known to have a very credible peer-review standard, this restriction has the
potential to override relevant studies indexed in other international databases such as
PubMed, Web of Science, or Embase. Second, language inclusion criteria that include only
English-language scientific articles may create geographical bias, thereby eliminating local
motor measurement instruments or modifications of measuring instruments developed in
developing countries and published in their national languages. These limitations need to be
a consideration for future researchers to expand the scope of databases and language
variations.

CONCLUSION

This study concludes that motor skills measurement instruments for early childhood (0—
7 years) have undergone a significant paradigm evolution, from isolated physical
performance assessments to holistic approaches that integrate cognitive, clinical, and
behavioral aspects of macro movement. The selection of the right instrument is highly
dependent on the objectives of the assessment, where process-oriented instruments are more
recommended to monitor the effectiveness of educational interventions, while tools with
high clinical specificity are required for the early detection of neurodevelopmental barriers.
For education practitioners, it is recommended to no longer use single-product metrics, but
instead switch to assessments that are more sensitive to the quality of children's motion
mechanics. Future research is suggested to expand the scope of international literature
databases and consider cross-lingual studies to obtain a more inclusive and geographically
unbiased global picture.

35


https://journals.smartmotionedu.id/index.php/jecmd

ﬁ a? Journal of Early Childhood Motor Development Vol. 1, No. 1, Tahun 2026,
5‘@% ¥ pp. XX-XX

‘éﬂé ISSN: xxxx-xxxx (Print), xxxx-xxxx (Online)
e smmtst ey enimdnasccomsomen N1EDS//journals.smartmotionedu.id/index.php/jecmd
ACKNOWLEDGMENTS

The author would like to thank the Faculty of Sports and Health Sciences, State University
of Surabaya for the academic and institutional support provided during the preparation of
this scope review.

FUNDING STATEMENT
This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of interest regarding the publication of
this article.

36


https://journals.smartmotionedu.id/index.php/jecmd

Journal of Early Childhood Motor Development Vol. 1, No. 1, Tahun 2026,
pp. XX-XX

ISSN: xxxx-xxxx (Print), xxxx-xxxx (Online)
Temaoomsmes W1tps ://journals.smartmotionedu.id/index.php/jecmd
REFERENCES

Adhe, K. R., Khory, F. D., Harianto, T., Al Ardha, M. A., Yang, C. B., & Putra, K. P. (2018).
The Implementation of Physical Fitness Learning Module in Kindergarten.

Al Ardha, M., Yang, C., Adhe, K., Khory, F., Harianto, T., Putra, K., & Satya Wacana, K.
(2018). Physical Education Curriculum for Early Childhood: Developing Students’
Manipulative Skills in Soccer.

Arif, M., Nurhasan, N., Lutfi, N., Ahmad, C., Sawa Bikalawan, S., & Yang, C. B. (2024).
Analysis of Android-Based Applications in Physical Education and Sports: Systematic
Review.

Binter, A. C., Bernard, J. Y., Mon-Williams, M., Andiarena, A., Gonzalez-Safont, L.,
Vafeiadi, M., Lepeule, J., Soler-Blasco, R., Alonso, L., Kampouri, M., Mceachan, R.,
Santa-Marina, L., Wright, J., Chatzi, L., Sunyer, J., Philippat, C., Nieuwenhuijsen, M.,
Vrijheid, M., & Guxens, M. (2022). Urban environment and cognitive and motor
function in children from four European birth cohorts. Environment International, 158.
https://doi.org/10.1016/j.envint.2021.106933

Craig, F., Crippa, A., Ruggiero, M., Rizzato, V., Russo, L., Fanizza, 1., & Trabacca, A.
(2021). Characterization of Autism Spectrum Disorder (ASD) subtypes based on the
relationship between motor skills and social communication abilities. Human
Movement Science, 77. https://doi.org/10.1016/j.humov.2021.102802

D’Elia, F. (2026). An Integrated Assessment Model for Evaluating Motor Skills in Trainee
Primary School Teachers. Sci, 8(2). https://doi.org/10.3390/sc18020040

Duggan, C., Irvine, A. D., O’B Hourihane, J., Kiely, M. E., & Murray, D. M. (2023). ASQ-
3 and BSID-III’s concurrent validity and predictive ability of cognitive outcome at 5
years. Pediatric Research, 94(4), 1465-1471. https://doi.org/10.1038/s41390-023-
02528-y

Duncan, M. J., Hall, C., Eyre, E., Barnett, L. M., & James, R. S. (2021). Pre-schoolers
fundamental movement skills predict BMI, physical activity, and sedentary behavior:
A longitudinal study. Scandinavian Journal of Medicine and Science in Sports, 31(S1),
8—14. https://doi.org/10.1111/sms.13746

Escolano-Pérez, E., Sdnchez-Lopez, C. R., & Herrero-Nivela, M. L. (2022). Teacher-Rated
Executive Functions, Gender and Relative Age: Independent and Interactive Effects on
Observed Fundamental Motor Skills in Kindergarteners. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.848525

Han, X., Zhao, M., Kong, Z., & Xie, J. (2022). Association between fundamental motor skills
and executive function in preschool children: A cross-sectional study. Frontiers in
Psychology, 13. https://doi.org/10.3389/fpsyg.2022.978994

Jensen, S. K., Placencio-Castro, M., Murray, S. M., Brennan, R. T., Goshev, S., Farrar, J.,
Yousafzai, A., Rawlings, L. B., Wilson, B., Habyarimana, E., Sezibera, V., &
Betancourt, T. S. (2021). Effect of a home-visiting parenting program to promote early
childhood development and prevent violence: A cluster-randomized trial in Rwanda.
BMJ Global Health, 6(1). https://doi.org/10.1136/bmjgh-2020-003508

37


https://journals.smartmotionedu.id/index.php/jecmd

Journal of Early Childhood Motor Development Vol. 1, No. 1, Tahun 2026,

: pp. XX-XX
‘Lﬁ_@ ISSN: xxxx-xxxx (Print), xxxx-xxxx (Online)
Th Jounalo ary wieomeemen TIPS //Journals.smartmotionedu.id/index.php/jecmd

Juniarwati Gea, J., & Aeni, K. (2025). Holistic-Integrative Early Childhood Education and
Its Impact on Social-Emotional, Physical, and Cognitive Development: A Multi-
Regional Regression Analysis. JGA, 10(1), 163—-171.
https://doi.org/10.14421/jga.2025.101.13

Khanmohammadi, R., Inanlu, M., & Manesh, V. R. (2025). Effects of HD-tDCS targeting
prefrontal cortex, cerebellum, and motor cortex on dual-task gait in older adults.
Scientific Reports, 15(1). https://doi.org/10.1038/s41598-025-17655-1

Lin, L. Y., Hwang, I. T., Hsu, C. F., Yu, W. H., Lai, P. C., Chen, Y. W., & Tu, Y. F. (2024).
Comparing fine motor performance among young children with autism spectrum
disorder, intellectual disability, attention-deficit/hyperactivity disorder, and specific
developmental disorder of motor function. Frontiers in Pediatrics, 12.
https://doi.org/10.3389/fped.2024.1372980

Liu, S., Zhu, M., Yi, C., & Zeng, D. (2025). Early rehabilitation interventions for global
developmental delay in children: a narrative review. In Frontiers in Pediatrics (Vol.
13). Frontiers Media SA. https://doi.org/10.3389/fped.2025.1576324

Lynn Bar-On, Frederik Deconinck, & Matthieu Lenoir. (2024). International Society of
Research and Advocacy for Developmental Coordination Disorder (ISRA-DCD)—
15th Biannual Conference and International Motor Development Research Consortium
(I-MDRC)—6th Assembly. Journal of Motor Learning and Development, 12(S1), 1-
102. https://doi.org/10.1123/jmld.2024-0049

Mahfuzah Zainol, I. R. M. C. A. (2025). The effectiveness of early detection and intervention
programme for 4-6 years old preschoolers with developmental delays in Malaysia.
Jurnal Pendidikan Bitara UPSI, 18(Edisi Khas), 62-717.
https://doi.org/10.37134/bitara.vol18.sp.7.2025

Okely, T., Reilly, J. J., Tremblay, M. S., Kariippanon, K. E., Draper, C. E., El Hamdouchi,
A., Florindo, A. A., Green, J. P., Guan, H., Katzmarzyk, P. T., Lubree, H., Pham, B. N,
Suesse, T., Willumsen, J., Basheer, M., Calleia, R., Chong, K. H., Cross, P. L., Nacher,
M., ... Widyastari, D. A. (2021). Cross-sectional examination of 24-hour movement
behaviours among 3- And 4-year-old children in urban and rural settings in low-income,
middle-income and high-income countries- And SUNRISE study protocol. BMJ Open,
11(10). https://doi.org/10.1136/bmjopen-2021-049267

Ortqvist, M., Einspieler, C., Marschik, P. B., & Adén, U. (2021a). Movements and posture
in infants born extremely preterm in comparison to term-born controls. Early Human
Development, 154. https://doi.org/10.1016/j.earlhumdev.2020.105304

Ortqvist, M., Einspieler, C., Marschik, P. B., & Adén, U. (2021b). Movements and posture
in infants born extremely preterm in comparison to term-born controls. Early Human
Development, 154. https://doi.org/10.1016/j.earlhumdev.2020.105304

Palmer, K. K., Stodden, D. F., Ulrich, D. A., & Robinson, L. E. (2021). Using Process- and
Product-oriented Measures to Evaluate Changes in Motor Skills across an Intervention.
Measurement in Physical Education and Exercise Science, 25(3), 273-282.
https://doi.org/10.1080/1091367X.2021.1876069

38


https://journals.smartmotionedu.id/index.php/jecmd

Journal of Early Childhood Motor Development Vol. 1, No. 1, Tahun 2026,
pp. XX-XX

‘ﬁggwé ISSN: xxxx-xxxx (Print), xxxx-xxxx (Online)

wieomeemen TIPS //Journals.smartmotionedu.id/index.php/jecmd

Ren, F., Zhao, X., Qu, S., & Song, W. (2026). Effects of different types of structured physical
activity courses on gross motor development in preschool children: a 12-week
comparative intervention study. BMC Public Health, 26(1).
https://doi.org/10.1186/s12889-025-25727-0

Rinakit Adhe, K., Maulidya, R., Arif Al Ardha, M., Rachmadyanti, P., & Faeruz, R. (2020).
Parenting Role: Parents’ Education Level and Children’s Life Skill Development.

Sanchez Pastor, A., Garcia-Sanchez, C., Marquina Nieto, M., & de la Rubia, A. (2023).
Influence of Strength Training Variables on Neuromuscular and Morphological
Adaptations in Prepubertal Children: A Systematic Review. In International Journal of
Environmental Research and Public Health (Vol. 20, Number 6). MDPL
https://doi.org/10.3390/ijerph20064833

Scheiber, B., Mildner, S., & Federolf, P. (2025). Parental and Educator Perceptions of
Implementing Standardized Screenings for Early Detection of Motor Skills in
Preschoolers: A Representative Survey. Child: Care, Health and Development, 51(4).
https://doi.org/10.1111/cch.70124

Silva, A. F. (2025). Evaluating motor competence in children and youth: a narrative review.
Human Movement, 26(1), 42—57. https://doi.org/10.5114/hm/199533

Sutapa, P., Pratama, K. W., Rosly, M. M., Alj, S. K. S., & Karakauki, M. (2021). Improving
motor skills in early childhood through goal-oriented play activity. Children, 8(11).
https://doi.org/10.3390/children8110994

Wick, K., Kriemler, S., & Granacher, U. (2021). Effects of a Strength-Dominated Exercise
Program on Physical Fitness and Cognitive Performance in Preschool Children. In
Original Research. www.nsca.com

Wijaya, A., Arif, M., Ardha, A., Nurhasan, N., Sawa Bikalawan, S., Yang, C. B., Lin, R. H.,
& Putro, A. B. (2024). Exploring the research trend and development of sports science
technology in the last 4 decades: systematic review Explorando la tendencia de la
investigacion y el desarrollo de la tecnologia de las ciencias del deporte en las ultimas
4 décadas: revision sistematica. In Retos (Vol. 61).
https://recyt.fecyt.es/index.php/retos/index

39


https://journals.smartmotionedu.id/index.php/jecmd

