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Objective: This study aims to describe the research methods, developmental
evolution, and evaluation of research on neurokinesthetic movement activities in
children. The research contributes to quality early childhood education by
incorporating physical activities designed to develop motor skills and stimulate
brain development. Method: The research used a systematic literature review in
the Scopus database with the query “TITLE-ABS-KEY (Brain Stimulation AND
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Keyworﬂs: . physical activity AND children),” which yielded 213 documents. Data collection

Brain Stimulation; was conducted using the Scopus database over 10 years; the data were then

Early thldhOOd? compiled into a CSV file and analyzed using Biblioshiny and qualitative thematic

Education; analysis. Results: The results indicate that the relevant research methodologies

Neurokinesthetics; related to neurokinesthetics are experiments and systematic literature reviews.

Physical Activity. Furthermore, neurokinesthetic research has evolved into physical activities applied
to humans to provide brain stimulation, thus necessitating further development
within the context of physical activity. The evaluation of five relevant studies also
indicates that neurokinesthetics serves as an alternative for early childhood
through physical activity as a means of behavioral development. These findings
suggest that neurokinesthetics is a form of physical activity that requires further
development for early childhood education. Novelty: The study evaluates brain
stimulation research as a form of physical activity in early childhood, focusing on
its impact and relevant research methods.

INTRODUCTION

Globally, early childhood education has become an important foundation for improving
the quality of human development. Early childhood experiences and stimulation during
the early years can influence children’s physical, cognitive, and socio-emotional
development (Likhar et al., 2022; Mayra et al., 2022). One important aspect that requires
attention is the development of motor skills, which are not limited to physical abilities
but are also closely associated with children’s cognitive development (Newell, 2020; Shi
& Feng et al., 2022).

Appropriate motor skill stimulation from an early age can therefore contribute to the
development of children’s cognitive abilities while supporting the provision of quality
early childhood education (Lee et al, 2025). However, providing meaningful and
developmentally appropriate motor skill stimulation remains a challenge, highlighting
the need for innovative approaches that can engage young children in activities that
simultaneously promote motor and cognitive development. Therefore, innovation in
early childhood education is needed to strengthen children’s motor skills from an early
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age while supporting their cognitive development and, ultimately, contributing to
quality education.
One strategy for developing motor skills in young children is to provide them with
ae physical activities. This is supported by research by Dapp et al. (2021) on the importance
of physical activity in helping children develop motor skills. In this context, the goal is to
develop new physical activities that build children’s motor skills, thereby serving as a
foundation for cognitive development. The desired physical activities involve an
approach that integrates physical movement coordination (motor skills) with stimulation
of cognitive processes (Coppola et al., 2024; Vazou & Mavilidi, 2021).

Neurokinesthetics is a form of physical activity designed to optimize brain cell
development through direct movement experiences. This underscores the fact that
neurokinesthetic activities simultaneously engage motor movements and cognitive
processes to stimulate brain cells (Romero-Naranjo & Andreu-Cabrera, 2023). These
activities should be implemented in early childhood education to foster strong motor
skills. Furthermore, early childhood education does not require learning that relies on
basic thinking skills, but rather education conducted through movement activities
(Saracho, 2023).

G In fact, research on neurokinesthetics remains limited, so its application in early
childhood education is rare. This finding is supported by a study by Lazar &
Ramakhrisnan (2025), which indicates that neurokinesthetics has few scientific
publications to serve as references for movement activities. A literature review of the
Scopus database reveals that, over the past five years, only four research documents on
neurokinesthetics have been published. In this context, there is a need for education
highlighting that neurokinesthetics plays a crucial role in early childhood education,
serving as a means to stimulate motor skills and cognitive development.

Neurokinesthetics is synonymous with brain stimulation as a form of physical
movement that promotes brain and motor stimulation. This assertion is supported by
Khan et al. (2020), which indicates that neurokinesthetics is synonymous with brain
stimulation, as both relate to neurons. Previous research has not yet explained how brain
stimulation supports the development of motor skills in young children (Qi et al., 2022;
Rathinam et al., 2024). According to Camacho-Conde et al. (2022), such activities can help
young children develop cognitive skills through motor stimulation, so further evaluation
of this is necessary.

This study evaluates research on brain stimulation as a physical activity for young
children through a literature review. A systematic literature review can map research
aligned with current needs and its impact (Anggraeni et al.,, 2023). The systematic
literature review presented in this study differs from previous research by describing the
impact and relevant research methods in line with contemporary developments. This
study aims to describe the results of a literature review on neurokinesthetic movement
activities in children; thus, the research questions in this study are as follows:
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RQ1: What research methods are most commonly used in studies of neurokinesthetic
motor activity in children?

RQ2: How has research on neurokinesthetic motor activity in children evolved and
developed over the past 10 years?

RQ3: How has research on neurokinesthetic motor activity in children been evaluated
over the past 10 years?

RESEARCH METHOD
Information Source
@ This study conducted a systematic literature review using the Scopus database to gather
information and evaluate the literature. The Scopus database was used because it offers
broad coverage of scientific literature across disciplines, including multidisciplinary and
interdisciplinary fields, making it well-suited for a comprehensive literature review
(Rusmila et al.,, 2026; Zhu et al., 2024). Additionally, the Scopus database provides
information that can be used to evaluate research and its implications according to the
desired scope of study (Asubiaro, 2023; Yeung, 2021). This serves as the basis for
researchers to use the Scopus database, enabling them to identify gaps and opportunities
for further research.
In this context, the researchers did not use Google Scholar because they lacked
information on the research implications and evaluation of relevant studies (Asl et al.,
e 2023). This literature review focuses on articles related to brain stimulation as a form of
physical activity in children. The database search used the keyword “TITLE-ABS-KEY
(Brain Stimulation AND physical activity AND children),” which yielded 213 documents.

Eligibility Criteria

Data collection and processing were conducted in May 2026 using the Scopus database.

During data collection, the study applied specific criteria. The criteria for document

selection are as follows:

1. Time Frame: The data meeting the criteria includes research data collected over the
past 10 years; therefore, the data meeting these criteria covers the period from 2015
to 2025. The year 2026 is not included in the eligibility criteria because it involves new
publications.

2. Document Type: The selected documents are those that play a key role in providing
clear information (articles, conference proceedings, reviews, book chapters). These
documents were chosen because they have a significant impact on the research
community.

3. Language: The data that meet the criteria include studies conducted in English;
therefore, studies conducted in languages other than English do not meet the data
criteria. This is because English is generally the language of international
communication.

@ Furthermore, data clustering is based on the type of document obtained from the Scopus

database, as shown in Figure 1.
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Figure 1. Eligibility document data

Data Collection

e The database search used a broad search strategy and identified relevant issues in early
childhood education, particularly regarding the development of motor skills and
cognitive abilities. Subsequently, a data screening process was carried out, based on year
(the last 10 years), document type, and language (English). This systematic approach
ensures a comprehensive search and includes many relevant studies for evaluation
(Lintangesukmanjaya et al., 2026). The screening process covered 10 years because the
researchers wanted to identify trends in research over the past decade. English was used
as the language filter because it is a widely used international language. The researchers
selected these document types to identify opportunities for scientific publication in the
form of articles, conference proceedings, reviews, and book chapters. Clustering by year,
language, and document type helps identify opportunities in international publications
(Cozzoline & Ferraro, 2022; Damarsha et al., 2026). According to Meirbekov et al. (2024),
the language has been used over the past 10 years because it is well-suited to our needs,
while English is used because it is an international language and therefore easier to use.
For further details, see Figure 2 for the database collection process.
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Figure 2. Screening processed

Data Analysis

The screened data were then organized into categories and exported from Microsoft Excel
as a CSV file, systematically listing the author’s name, affiliation, position, country,
journal title, and keywords. The next step involved a descriptive analysis designed to
address the research questions, requiring a literature review and an assessment of the
research’s impact. For data visualization regarding the development and evolution of
research, we used Bibliometrix in RStudio. These programs provide various analytical
functions that allow us to study indicators such as the development and evolution of
research (Srivastava & Srivastava, 2022; Wani & Ganaie, 2024). Furthermore, the
researchers used a literature review based on top citations and FWCI analysis of the
reviewed articles (Scelles & Teixeira da Silva, 2025). This served as an evaluation of

research conducted over several years to determine the resulting impact.

RESULTS AND DISCUSSION

Research Method Dominant

In this subsection, the researcher will discuss the methods used to research
neurokinesthetic movement activities in children. This discussion of the research
methods used to study neurokinesthetic movement activities in children aims to ensure
that the methodology is relevant (Harmon et al., 2025). Figure 3 illustrates the results of
the research methods used in the study of neurokinesthetic movement activities in

children.

e JOLABIS: https.//journal.i-ros.org/index.php/[OLABIS 318 -5
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Figure 3. Research methodology dominant

Based on Figure 3, experimental methodology and systematic literature reviews are
the most commonly used methodologies in research on neurokinesthetic movement
activities in children. These results indicate that scientists have conducted numerous
experiments to test neurokinesthetic activities as brain stimulants in children.
Furthermore, these findings indicate that scientists conduct neurokinesthetic research by
testing physical activities in children as brain or motor stimulants. According to Aithal &
Aithal (2020), experimental methods yield more valid results, as each stage involves
careful attention to precision. Moreover, in this context, neurokinesthetic research tends
to employ experimental methodologies. This is because neurokinesthetics aims to
understand the effects of activities that stimulate children, particularly on their motor

@ skills (Yoanita et al., 2021; Cabrera et al., 2024). These findings provide insights for future
researchers, indicating that developing neurokinesthetic activities requires experimental
design. By conducting such experiments, researchers can then compare the results
developed to inform future experiments in early childhood education.

Furthermore, the predominant research methodology moving forward is the
systematic literature review. According to Sauer & Seuring (2023), systematic literature
reviews are used to evaluate previous research to identify gaps in prior findings. In the
context of neurokinesthetics, this means that this research requires extensive evaluation
when implemented with children as a physical activity. Neurokinesthetic evaluation
must continue to assess its effects on children, ensuring that the activities provide

o stimulation for both the brain and motor skills (Mesias et al., 2021). These findings
indicate that research on neurokinesthetics is predominantly experimental in nature but
requires further evaluation through a systematic literature review incorporating various
scientific perspectives. This evaluation aims to prevent adverse outcomes that do not
align with expectations, enabling future researchers to integrate data by combining
experimental methods with systematic literature reviews.
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The Development and Evolution of Research
This subsection analyzes research trends using thematic maps and the thematic evolution
of the keywords identified.

physical activity
cognition
brain depth stimulation

! human
! child
article

Development degree
(Density)

major clinical study
infant
newborn

cerebral palsy | (%
transcranial magnetic stimulation E
exercise .
Relevanc‘e degree
(Centrality)
Figure 4. Thematic map
e As shown in Figure 4, the graph has two axes: the x-axis (research relevance) and the

y-axis (research development). The circles on the thematic map indicate keywords that
demonstrate both relevance and development. Figure 4 shows that the keyword “child”
has high relevance but minimal research development. Conversely, the keyword “brain
depth stimulation” shows significant research development but lacks relevance. In this
context, it indicates that “brain depth stimulation” has research development, but the
relevance it provides remains minimal. In this regard, there is a gap: while
neurokinesthetics has development in innovation, its relevance is small. This suggests
that the implications derived from neurokinesthetic research are still insufficient,
necessitating updates to enhance its relevance. The scarcity of neurokinesthetic research
stems from a lack of research outputs, necessitating innovations to ensure the continuity
of future research (Sanabria-Z et al., 2025).

Furthermore, the keyword “child” is highly relevant but shows limited development.
These findings indicate a research gap on the sustainability of brain depth stimulation in
children. This gap presents researchers with an opportunity to develop neurokinesthetic
research in children further. It underscores the urgency of addressing the connection
between physical activity, neurokinesthetics, and children. Early childhood education
does not emphasize cognitive learning; instead, it focuses on developing motor skills in
young children (Sutapa et al., 2021; Vazou & Mavilidi, 2021). Therefore, neurokinesthetic
research is needed in education, particularly in developing students” motor skills.

o JOLABIS: https.//journal.i-ros.org/index.php/[OLABIS 318 -7

Z'l—.l turnltln Page 13 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS

z'l_.l turnitin Page 14 of 27 - Integrity Submission Submission ID _ trn:oid::3618:149927698

The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

2015-2019 2020-2021 2022-2023 2024-2025

human

human Raman human

physical activity

pathophysiology review electroencephalography
— child — =
ol L adult cognition L]
|| L] physiology :‘
|:| physiology adolescent |:| brain depth stimulation
electroencephalography |:| brain.depthystimulation

Figure 5. Thematic evolution

Based on Figure 5, from 2015-2019, research using the keyword “human” trended and
then evolved through 2024-2025. In 2020-2021, the keyword “human” evolved into
“brain depth stimulation,” and the keyword “child” emerged. These results indicate that
the keyword “human” evolved into several pathways: “human,” “child,” and “brain
depth stimulation.” Furthermore, these keywords evolved into “brain depth stimulation”
and “adult,” which stem from the evolution of “human” and “child.” Additionally, by
the final year, the keywords evolved into “physical activity,” reflecting the evolution of
“brain depth stimulation” and “adult” into “physical activity.” This suggests that future
researchers can develop studies related to physical activity. In this context,
neurokinesthetics serves as a physical activity designed to provide brain and motor
stimulation (Bakrisuk et al., 2025). These findings suggest that neurokinesthetics can be
developed as a physical activity for young children to train motor skills and provide brain
stimulation to foster cognitive development.

A Review of 10 Years of Research
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Figure 6. Research productivity
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Figure 6 for the period from 2015 to 2025 shows an interesting fluctuation between the

number of published documents and the number of citations received. In the early period
(2015-2016), the number of documents was relatively low (7 and 5 documents). Still, the
citation-to-document ratio was quite good, particularly in 2015 with an average of
approximately 1.43 citations per document. Entering 2017-2018, there was an increase in
the number of documents (8 and 10), accompanied by a significant surge in citations,
from 50 citations in 2017 to 80 citations in 2018. This suggests improved publication
quality or visibility. Document productivity peaked in 2024 with 23 documents,
accompanied by the highest citations throughout the period, namely 380 citations. This
suggests that the increase in publications is directly proportional to the scientific impact
received. The year 2025 recorded a drastic surge in citations to 460, even though the
number of documents dropped sharply to only 4 documents. This phenomenon is
particularly intriguing as it indicates that the documents published in 2025 have an
extraordinary impact, with an average of 115 citations per document — the highest figure
throughout the period. These findings indicate that research on brain stimulation or
neurokinesthetics as a physical activity for children will yield significant citations. This
is due to the relevance of this novel approach and its alighment with thematic evolution
(see Figure 4), which shows that physical activity is at the forefront of current research.
According to Weismaye (2022), the high number of citations stems from the research’s
relevance and its implications for human life. This presents an opportunity for future
researchers further to develop neurokinesthetics as a physical activity for young children.

7% 3% = Medicine

7%
Neuroscience
50%

Psychology

Biochemistry, Genetics and

33% Molecular Biology
('

= Nursing

Figure 7. Subject area research

Figure 7 shows that Medicine accounts for 50% of the total. This indicates that the
primary focus of the publications or research analyzed lies in the medical field, which
may reflect institutional priorities, global research trends, or the characteristics of the
journals or data sources used. Ranking second is Neuroscience with a 33% contribution;
this figure is quite significant and indicates that neuroscience is the second most
important field, likely closely related to Medicine, given that many neuroscience studies
have clinical applications. Next, Psychology and Biochemistry, Genetics, and Molecular
Biology each have an equal share of 7%. Although these percentages are small compared
with the top two categories, the presence of psychology indicates a focus on behavioral
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and mental aspects. At the same time, biochemistry, molecular biology, and genetics
suggest basic research that supports understanding biological mechanisms. Among the
top 5 research topics, neurokinesthetics tends to focus on psychology when related to
education.
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Figure 8. Network visualization by keywords

The VOSviewer co-occurrence network shows that research on motor skills and child
development is strongly interconnected with cognitive, physical, neurological, and
psychological aspects. The network centers on prominent keywords such as "human,"
"cognition," "brain," "brain development," "motor performance," and "article," indicating
that human development and cognitive-motor relationships are major research themes
in this field. The red cluster predominantly represents motor development and physical
activity, with keywords such as motor performance, exercise, cerebral palsy, physical

@ activity, and body equilibrium, highlighting research on the relationship between motor
abilities, physical activity, and functional development.

The green cluster is closely associated with early childhood and developmental
processes, including infant, newborn, preschool child, visual stimulation, attention, and

o human experiment, suggesting growing attention to motor and cognitive development
in the early stages of life. Meanwhile, the yellow cluster emphasizes cognitive and
neurological development, represented by terms such as cognition, working memory,
brain function, attention, academic achievement, and prefrontal cortex. The purple
cluster reflects psychological and behavioral dimensions, including mental health,
anxiety, depression, sleep disorder, and quality of life, indicating that developmental
outcomes are also connected to children's psychological well-being.
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Overall, the density and interconnection among these clusters demonstrate that motor
skill development is increasingly viewed as a multidimensional process that extends
beyond physical development and is closely related to cognitive function, brain
development, attention, and children's overall well-being. This pattern provides a strong
basis for developing innovative early childhood education interventions that integrate
motor activities with cognitive stimulation to support holistic child development
(Apriyansyah et al., 2024; Lestari et al., 2026).

In this context, this indicates that future researchers will have opportunities if their
studies are linked to psychology. Logically, neurokinesthetics is a physical activity that
develops motor skills in young children and relates to the psychological context of early
childhood (Buzescu et al., 2020). Thus, further research is needed on the psychological
state of young children when applying neurokinesthetics as a physical activity.
Furthermore, this study presents the literature review in Table 1, based on five relevant
studies.

Table 1. Top 5 relevant research
Identity Results Citation FWCI
Gorodetsky et al. testing deep brain stimulation (DBS) in 13 6.40
(2025) the nucleus accumbens to address severe

self-injurious behavior (SIB) in children,
as a pilot study focusing on safety.
Although DBS will never be implemented
in early childhood education settings, this
study has important implications for
early childhood education, namely:
reinforcing the understanding that
extreme SIB has a neurobiological basis;
emphasizing the importance of early
detection and referral to medical
professionals  before the behavior
becomes chronic; and raising awareness
among educators that interventions for
children with special needs must be
conducted in a multidisciplinary, ethical,
and humane manner.

Mutfti et al. (2024) offers a safe (non-surgical) and precise 4 0.40
new approach to improving the motor
and cognitive functions of children with
cerebral palsy (CP). In the context of early
childhood education (PAUD), these
findings are highly relevant because: (1)
they underscore the importance of early
detection and referral of children with CP
during the critical window of 0-6 years of
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Identity

Results

Citation FWCI

age, when neuroplasticity is still high; (2)
it promotes the creation of an inclusive
ECE environment by reducing the stigma
that CP is unchangeable; and (3) it
requires close collaboration between
teachers, parents, and medical teams so
that therapies such as NIBS can be
integrated with functional exercises at
school

Cadenas-Sanchez et
al. (2016)

A randomized controlled trial designed to
demonstrate that structured physical
exercise not only improves the physical
condition of overweight children but also
enhances their brain function, cognitive
abilities (such as attention and working
memory), and mental health. In the
context of early childhood education
(PAUD), these findings are crucial
because the 0-6-year-old period is the
golden age for habit formation and brain
development;  high-quality = PAUD
programs must incorporate daily guided
physical activities—not just free play —
because movement has been proven to
enhance school readiness, reduce the risk
of early-onset obesity, and build
children’s self-esteem and mental health,
especially for those who are already
overweight

94

4.78

Cangussu et al. (2024)

A combination of non-invasive brain
stimulation (tDCS) and physical therapy
can improve motor function in children
with cerebral palsy (CP) more effectively
than physical therapy alone. In the
context of early childhood education
(PAUD), this research is highly relevant
because CP is typically detected between
the ages of 0 and 3, and early intervention
is crucial for maximizing the child’s brain
neuroplasticity. For ECE teachers,
understanding this therapy encourages
early detection of motor delays and
prompt referral to medical professionals,
creates an inclusive environment that

0.25
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Identity

Results

Citation FWCI

reduces the stigma that children with CP
“cannot change,” and fosters active
collaboration with therapists and parents
so that motor exercises can be continued
in the daily classroom setting (e.g.,
grasping or balance exercises).

Chen et al. (2021)

the synergistic effects of hydrotherapy
(warm water therapy that relaxes muscles
and facilitates movement) and non-
invasive brain stimulation (tDCS) to
improve motor function in children with
cerebral palsy (CP). In the context of early
childhood education (PAUD), this
research is highly relevant because CP is
typically detected between the ages of 0-
4 years, and this combination of therapies
is enjoyable and aligns with the principles
of early childhood learning, which are
based on play and sensory experiences.
For ECE teachers, understanding
hydrotherapy + tDCS facilitates early
detection of motor delays and prompt
referral to medical professionals, creates
an inclusive environment where children
with CP can participate more actively
once their motor function improves, and
incorporates hydrotherapy principles
(slow, relaxed movements, in a
supportive medium) into daily classroom
activities (e.g., playing with water in a
basin, imitating the movements of aquatic
animals, or balance exercises
accompanied by music)

4 0.12
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Figure 9. Thematic literature

Based on Table 1 and Figure 9, which summarize the results of five relevant studies,
the literature findings relate to neurokinetics. The findings indicate that the five relevant
studies can be divided into three intervention categories: early brain intervention,
physical and water intervention, and detection and referral. The results of the early brain
intervention demonstrate a connection to brain simulation, as shown in the research by
Gorodetsky et al. (2025). Their study explains that testing the brain through movement
activities shapes behavior via motor skills. In this context, neurokinesthetics serves as an
alternative for young children through physical activities aimed at shaping behavior.

Psychologically, physical activities performed by young children stimulate motor

@ skills, which then send signals to the brain (Smits-Engelsman & Verbecque, 2022). These
findings underscore the importance of educating young children about physical
activities, thereby fostering motor skill development and brain stimulation. Furthermore,
this study found that detection and physical interventions are linked to brain stimulation.
According to Mufti et al. (2024), intervention detection is related to physical activity,
whereby young children experience the activity and send signals to the brain. In this
context, teachers are needed to guide the physical activities young children perform.
Teachers' role in neurokinesthetic physical activities is to supervise young children as
they perform them and prevent errors and injuries (Invernizzi et al., 2022). This study
provides information for evaluating research on neurokinesthetics as an alternative form

eo of physical activity for developing motor skills in young children. This study aims to
contribute to quality education for young children who learn through physical activities

(3 designed to develop motor skills and stimulate the brain.
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o This study has several important implications for early childhood education.
Neurokinesthetics can be considered an alternative approach to designing physical
activities that simultaneously stimulate children’s motor and cognitive development,
rather than treating motor development solely as a physical outcome (Fitria et al., 2026;

@ Wardoyo & Utanto, 2025). These research trends can guide early childhood educators

and curriculum developers in designing developmentally appropriate learning activities

that integrate movement, coordination, balance, attention, and cognitive stimulation. The
findings highlight the importance of integrating neuroscience-informed physical
activities into early childhood education to promote holistic child development and
improve the quality of early learning. Finally, the study provides a foundation for future

empirical research to examine the effectiveness of neurokinesthetics-based interventions
in improving specific motor and cognitive outcomes among young children across
different educational contexts.

CONCLUSION

Fundamental Findings: The research conducted concludes that the relevant research
methodologies for neurokinesthetics are experiments and systematic literature reviews.
These research methods are relevant because experiments provide research implications
and allow for comparisons. Meanwhile, systematic literature reviews are relevant
because neurokinesthetics still requires long-term evaluation. Implication: This
neurokinesthetic research has evolved into physical activities applied to humans to
stimulate the brain. This presents an opportunity for future researchers to apply
neurokinesthetics as a form of physical movement. Additionally, the research findings
indicate that a significant percentage of the study subjects were involved in psychology-
related themes. This aligns with the theme of early childhood education, which is closely
tied to child psychology. The evaluation results also indicate that neurokinesthetics
serves as an alternative for early childhood education through physical activities aimed
at shaping behavior. In this context, teachers can implement this approach through
neurokinesthetic physical activities. Limitation: This study employs a bibliometric

approach to examine the impact of brain stimulation (via physical activity) in early
childhood education, though it is limited by the number of documents and the scope of
the Scopus database. Future Research: Specific objectives are recommended to contribute
to quality education for young children by utilizing physical activities to develop motor
skills and stimulate the brain.

AUTHOR CONTRIBUTIONS

Sulis Setyarini was coordinator research and manuscript writing. Rachma Hasibuan &
Ruqoyyah Fitri processed and analysed bibliometric data. Nurul Istiq’faroh & Sayhidul
Haq performed data validation and discussion. Andi Kristanto supported the literature
search, reference compilation, and final editing. All authors approved the final
manuscript.

o JOLABIS: https.//journal.i-ros.org/index.php/[OLABIS 318 -15

Z'l—.l turnltln Page 21 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS

z'l_.l turnitin  Page 22 of 27- Integrity submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

(12 CONFLICT OF INTEREST STATEMENT
The authors declare that there are no conflicts of interest, either financial or personal, that
could influence the content or results of this study.

ETHICAL COMPLIANCE STATEMENT

This article has met the standards of research and publication ethics. The author affirms
that this research is original, conducted with academic integrity, and free from unethical
practices, including plagiarism.

e STATEMENT ON THE USE OF AI OR DIGITAL TOOLS IN WRITING
The final responsibility for the content of the manuscript rests entirely with the authors.
The author declares that this manuscript was prepared entirely without the assistance of
artificial intelligence (AI) or other digital tools. The entire process, from planning, data
processing, analysis, to writing and editing the manuscript, was carried out manually by
@ the author. Thus, full responsibility for the content and authenticity of this article rests
solely with the author.

REFERENCES
Aithal, A., & Aithal, P. S. (2020). Development and validation of survey questionnaire &

experimental data-a systematical review-based statistical approach. International
Journal of Management, Technology, and Social Sciences (IJMTS),5(2), 233-251.
https:/ /dx.doi.org/10.2139/ssrn.3724105

Anggraeni, D. M., Prahani, B. K., Suprapto, N., Shofiyah, N., & Jatmiko, B. (2023).
Systematic review of problem based learning research in fostering critical thinking
skills. Thinking Skills and Creativity, 49, 101334.
https:/ /doi.org/10.1016/j.tsc.2023.101334

Apriyansyah, C., Tjalla, A., Saptono, A., Hartati, S., Jalal, F., Sukatmi, S., ... & Kurniawaty,
L. (2024). Early childhood education: Integrative holistic early childhood
development program implementation. Child Education Journal, 6(2), 76-87.
https:/ /doi.org/10.33086/ cej.v6i2.5990

Asl, S. G. Z., Sotouneh, S., Aliakbari, H., & Amani, M. (2023). Survey of the statues of
Iranian medical science journals indexed in databases of Web of science, Scopus and

PubMed. International  Journal of Information Science &  Management, 21(1).
https://doi.org/10.22034 /ijism.2022.1977572.0

Asubiaro, T. V. (2023). Sub-Saharan Africa's biomedical journal coverage in scholarly
databases: a comparison of Web of Science, Scopus, EMBASE, MEDLINE, African
Index Medicus, and African Journals Online. Journal of the Medical Library
Association: JMLA, 111(3), 696. https:/ /doi.org/10.5195/jmla.2023.1448

Bakrisuk, F. S, Setyowati, S., & Hasibuan, R. (2025). The effect of physical activities based
contemporary (PABC) on gross motor and cognitive abilities of children aged 4-5
years. Benchmarking, 9(1), 157-169.
http:/ /dx.doi.org/10.30821 /benchmarking.v9i1.25396

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 - 16

Z'l—.l turnltln Page 22 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://dx.doi.org/10.2139/ssrn.3724105
https://doi.org/10.1016/j.tsc.2023.101334
https://doi.org/10.33086/cej.v6i2.5990
https://doi.org/10.22034/ijism.2022.1977572.0
https://doi.org/10.5195/jmla.2023.1448
http://dx.doi.org/10.30821/benchmarking.v9i1.25396

z'l_.l turnitin  Page 23 of 27- Integrity submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

Buzescu, R., Nechita, F., & Cioroiu, S. G. (2020). The relationship between neuromuscular
control and physical activity in the formation of the visual-psychomotor schemes in
preschools. Sensors, 21(1), 224. https:/ /doi.org/10.3390/s21010224

Cabrera, E. A., Naranjo, F. J. R., & Lled¢, A. L. (2024). Motor skills and Neuromotricity:
Theoretical-practical justification through the BAPNE method. Retos: nuevas

tendencias en educacion fisica, deporte y recreacion, (52), 338-349.

Cadenas-Sanchez, Cristina, Mora-Gonzalez, José, Migueles, Jairo H., Martin-Matillas,
Miguel, Gémez-Vida, José, Escolano-Margarit, Maria Victoria, Maldonado, José,
Enriquez, Gracia M., Pastor-Villaescusa, Belén, de Teresa, Carlos, Navarrete,
Sandra, Lozano, Rafael M., de Dios Beas-Jiménez, Juan, Estévez-Lépez, Fernando,
Mena-Molina, Alexandra, Heras, Maria José, Chillén, Palma, Campoy, Cristina,
Mufioz-Hernandez, Victoria, ... Ortega, Francisco B. (2016). An exercise-based
randomized controlled trial on brain, cognition, physical health and mental health
in overweight/obese children (ActiveBrains project): Rationale, design and
methods. Contemporary Clinical Trials, 47, 315-
324. https:/ /doi.org/10.1016 /j.cct.2016.02.007

Camacho-Conde, J. A., Gonzalez-Bermudez, M. D. R,, Carretero-Rey, M., & Khan, Z. U.
(2022). Brain stimulation: A therapeutic approach for the treatment of neurological
disorders. CNS Neuroscience & Therapeutics, 28(1), 5-18.
https:/ /doi.org/10.1111/cns. 13769

Cangussu, A. 1., Lucarini, B., Melo, I. de F., Diniz, P. A., Mancini, M., Viana, B. de M.,
Romano-Silva, M. A., & Miranda, D. M. de. (2024). Motor effects of intervention
with transcranial direct current stimulation for physiotherapy treatment in children

with cerebral palsy: Protocol for a randomized clinical trial. JMIR Research
Protocols, 13, €52922. https:/ /doi.org/10.2196 /52922

Chen, X.-L., Yu, L.-P.,, Zhu, Y., Wang, T.-Y., Han, J., Chen, X.-Y., Zhang, J.-H., Huang, J.-
L., Qian, X.-L., & Wang, B. (2021). Combined effect of hydrotherapy and transcranial
direct-current stimulation on children with cerebral palsy: A protocol for a
randomized controlled trial. Medicine, 100(49),
€27962. https:/ /doi.org/10.1097/MD.0000000000027962

Coppola, S., D'Anna, C., Minghelli, V., & Vastola, R. (2024). Ecological dynamics
approach in physical education to promote cognitive skills development: A
review. Journal of  Human Sport and Exercise, 19(3), 792-802.
https:/ /doi.org/10.55860/k7ynwe36

Cozzolino, I, & Ferraro, M. B. (2022). Document clustering. Wiley Interdisciplinary
Reviews: Computational Statistics, 14(6), €1588. https://doi.org/10.1002/wics.1588

Damarsha, A. B., Suprapto, N., Lutfiani, E. R., Aisah, S. N., Mubarok, H., & Adam, A.S.
(2026). The potential of e-learning in understanding concepts in science and physics

education: A bibliometric analysis. Journal of Digitalization in Physics Education, 2(1),
52130. https:/ /doi.org/10.26740/ijdpe.v2i1.52130

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 -17

Z'l—.l turnltln Page 23 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://doi.org/10.3390/s21010224
https://doi.org/10.1016/j.cct.2016.02.007
https://doi.org/10.1111/cns.13769
https://doi.org/10.2196/52922
https://doi.org/10.1097/MD.0000000000027962
https://doi.org/10.55860/k7ynwe36
https://doi.org/10.1002/wics.1588
https://doi.org/10.26740/jdpe.v2i1.52130

z'l_.l turnitin  Page 24 of 27- Integrity Submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

Dapp, L. C., Gashaj, V., & Roebers, C. M. (2021). Physical activity and motor skills in
children: A differentiated approach. Psychology of Sport and Exercise, 54, 101916.
https:/ /doi.org/10.1016/i.psychsport.2021.101916

Fitria, E.,, Nurfazriyah, N., Ashari, D. A, & Oktapiyani, Y. (2026). Stimulation of
naturalistic and kinesthetic intelligence through exploratory activities in the

surrounding environment of early childhood. Ceria: Jurnal Program Studi Pendidikan
Anak Usia Dini, 15(1), 646-662. https:/ /doi.org/10.31000/ ceria.v15i1.15547

Gorodetsky, C., Mithani, K., Breitbart, S., Yan, H., Zhang, K., Gouveia, F. V., Warsi, N.,
Suresh, H.,, Wong, S. M., Huber, J., Kerr, E. N., Kulkarni, A. V., Taylor, M. J,,
Hagopian, L. P., Fasano, A., & Ibrahim, G. M. (2025). Deep brain stimulation of the
nucleus accumbens for severe self-injurious behavior in children: A phase I pilot
trial. Biological Psychiatry, 97(12), 1116-1126.
https:/ /doi.org/10.1016/i.biopsych.2024.12.001

Harmon, R., Beerse, M., & Castellanos, D. C. (2025). Association between fine motor

function and fundamental cooking skills in preschool-aged children. Human
Movement Science, 101, 103340. https:/ /doi.org/10.1016/i.humov.2025.103340
Invernizzi, P. L., Signorini, G., Rigon, M., Larion, A., Raiola, G., D’Elia, F., Bosio, A., &

Scurati, R. (2022). Promoting children’s psychomotor development with multi-
teaching didactics. International Journal of Environmental Research and Public
Health, 19(17), 10939. https:/ /doi.org/10.3390/ijerph191710939

Khan, A. A, Ranjha, S. K., Akram, M. U., Khawaja, S. G., & Shaukat, A. (2020).

Neurotransmission cognitive theory: A novel approach for non-invasive brain

stimulation using mechanical vibrations for the rehabilitation of neurological
patients. Medical Hypotheses, 143, 110078.
https:/ /doi.org/10.1016/j.mehy.2020.110078

Lazar, L. D., & Ramakrishnan, R. (2025). Bodily-Kinesthetic intelligence and fundamental
movement skills-a bibliometric analysis. International Journal of Human Movement
and Sports Sciences, 13(2), 357-365. https://10.13189/saj.2025.130213

Lee, J., Pham, N., & Tran, K. (2025). The impact of motor skill development on cognitive

and social development in early childhood: A review of a randomized study. Journal
of Physical Education, Recreation & Dance, 96(7), 63-64.

https:/ /doi.org/10.1080/07303084.2025.2523462
Lestari, R. D., & Syafril, S. (2026). The use of 3D learning media in stimulating motor and

cognitive development in early childhood: An islamic education
perspective. International Journal of Multidisciplinary Research of Higher Education
(IIMURHICA), 9(2), 415-427. https:/ /doi.org/10.24036/ijmurhica.v9i2.549
Likhar, A., Baghel, P., Patil, M., & Patil, M. S. (2022). Early childhood development and
social determinants. Cureus, 14(9). https://doi.org/10.7759/cureus.29500
Lintangesukmanjaya, R. T., Ramadhani, O., & Saphira, H. V. (2026). Research potential

of traditional buildings from an ethnographic and ethnoscience perspective through

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 - 18

Z'l—.l turnltln Page 24 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://doi.org/10.1016/j.psychsport.2021.101916
https://doi.org/10.31000/ceria.v15i1.15547
https://doi.org/10.1016/j.biopsych.2024.12.001
https://doi.org/10.1016/j.humov.2025.103340
https://doi.org/10.3390/ijerph191710939
https://doi.org/10.1016/j.mehy.2020.110078
https://10.0.51.133/saj.2025.130213
https://doi.org/10.1080/07303084.2025.2523462
https://doi.org/10.24036/ijmurhica.v9i2.549
https://doi.org/10.7759/cureus.29500

z'l_.l turnitin  Page 25 of 27- Integrity submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

SLR (Systematic Literature Review) in SDGs studies 2015-2025. Journal of Law and
Bibliometrics Studies, 2(1), 128-128. https:/ /doi.org/10.63230/jolabis.2.1.128

Mayra, Z., Maulana, M. N., & Kushendar, K. (2022). The effect of emotional social
development on physical motor development in early childhood. Journal of
Childhood Development, 2(2), 64-70. https://doi.org/10.25217 /jcd

Meirbekov, A., Nyshanova, S., Meiirbekov, A., Kazykhankyzy, L., Burayeva, Z., &

Abzhekenova, B. (2024). Digitisation of English language education: Instagram and
TikTok online educational blogs and courses vs. traditional academic education.
How to increase student motivation?. Education and Information technologies, 29(11),
13635-13662. https: / /doi.org/10.1007 /s10639-023-12396-v

Mesias, C. D. E., Morales, J. A. F.,, Huamani, L. N., & Lira, L. N. (2021). Body kinesthetic
activity in basic level children's learning. Turkish Journal of Physiotherapy and
Rehabilitation, 32, 2.

Mufti, A., Gulati, S., Kochhar, K. P., Alam, 1., Wadhwa, S., Sikka, K., Saxena, R., & Jain, S.
(2024). Novel therapeutic strategies of non-invasive brain stimulation and

nanomedicine in pediatric cerebral palsy patients. Neurology India, 72(2), 248-257.
Newell, K. M. (2020). What are fundamental motor skills and what is fundamental about
them?. Journal ~ of  Motor  Learning  and  Development, 8(2),  280-314.
https:/ /doi.org/10.1123/jml1d.2020-0013
Qi, S, Liang, Z., Wei, Z,, Liu, Y., & Wang, X. (2022). Effects of transcranial direct current
stimulation on motor skills learning in healthy adults through the activation of

different brain regions: A systematic review. Frontiers in Human Neuroscience, 16,
1021375. https:/ /doi.org/10.3389/fnhum.2022.1021375

Rathinam, C., Mohan, V., Yates, D., Bill, P., Peirson, ]J., & Gupta, R. (2024). Effect of non-
invasive brain stimulation in children with acquired brain injury —a scoping

review. Frontiers in Neurology, 15, 1388718.
https:/ /doi.org/10.3389/fneur.2024.1388718

Romero-Naranjo, F.J., & Andreu-Cabrera, E. (2023). Neuromotricity as a new paradigm.
Journal of Human Sport and Exercise, 18(1), 194-208.
https:/ /doi.org/10.14198 /ihse.2023.181.16

Rusmila, P., Suprapto, N., Suliyanah, S., Hidaayatullaah, H. N., Damarsha, A. B., Zakaria,

A., & Putri, M. A. (2026). The potential for integrating pencak silat into ethnophysics
education. Prisma Sains : Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika Dan
IPA IKIP Mataram, 14(2), 614-628. https:/ /doi.org/10.33394 /j-ps.v14i2.19665

Sanabria-Z, J., Cebral-Loureda, M., Antelis, J. M., & Lee, S. (2025). Advances in complex
thinking and neurotechnologies in education: A bibliometric analysis of research
trends. Cognitive Processing, 26(3), 611-624. https://doi.org/10.1007/s10339-025-
01273-w

Saracho, O. N. (2023). Theories of child development and their impact on early childhood
education and care. Early  Childhood  Education  Journal, 51(1),  15-30.
https:/ /doi.org/10.1007/s10643-021-01271-5

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 -19

Z'l—.l turnltln Page 25 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://doi.org/10.63230/jolabis.2.1.128
https://doi.org/10.25217/jcd
https://doi.org/10.1007/s10639-023-12396-y
https://doi.org/10.1123/jmld.2020-0013
https://doi.org/10.3389/fnhum.2022.1021375
https://doi.org/10.3389/fneur.2024.1388718
https://doi.org/10.14198/jhse.2023.181.16
https://doi.org/10.33394/j-ps.v14i2.19665
https://doi.org/10.1007/s10339-025-01273-w
https://doi.org/10.1007/s10339-025-01273-w
https://doi.org/10.1007/s10643-021-01271-5

z'l_.l turnitin  Page 26 of 27- Integrity submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

Sauer, P. C.,, & Seuring, S. (2023). How to conduct systematic literature reviews in
management research: A guide in 6 steps and 14 decisions. Review of Managerial
Science, 17(5), 1899-1933. https:/ /doi.org/10.1007 /s11846-023-00668-3

Scelles, N., & Teixeira da Silva, J. A. (2025). Making the impact of publications within a
field comparable by improving the field-weighted citation impact (FWCI): The case

of sport management. Scientometrics, 130(3), 1571-1586.
https:/ /doi.org/10.1007/s11192-025-05268-4

Shi, P., & Feng, X. (2022). Motor skills and cognitive benefits in children and adolescents:
Relationship, mechanism and perspectives. Frontiers in psychology, 13, 1017825.
https:/ /doi.org/10.3389/fpsy.2022.1017825

Smits-Engelsman, B., & Verbecque, E. (2022). Pediatric care for children with

developmental coordination disorder, can we do better?. Biomedical journal, 45(2),
250-264. https:/ /doi.org/10.1016/1.bj.2021.08.008
Srivastava, R., & Srivastava, S. (2022). Bibliometric analysis of Indian journal of palliative

care from 1995 to 2022 using the VOSviewer and Bibliometrix software. Indian
Journal of Palliative Care, 28(4), 338. https://doi.org/10.25259/1JPC_30_2022
Sutapa, P., Pratama, K. W., Rosly, M. M, Ali, S. K. S,, & Karakauki, M. (2021). Improving
motor skills in early childhood through goal-oriented play activity. Children, §(11),
994. https:/ /doi.org/10.3390/ children8110994
Vazou, S., & Mavilidi, M. F. (2021). Cognitively engaging physical activity for targeting

motor, cognitive, social, and emotional skills in the preschool classroom: The move
for  thought preK-K  program. Frontiers in  psychology, 12,  729272.
https:/ /doi.org/10.3389/fpsye.2021.729272

Wani, J. A., & Ganaie, S. A. (2024). The scientific outcome in the domain of grey literature:

bibliometric mapping and visualisation using the R-bibliometrix package and the
VOSviewer. Library Hi Tech, 42(1), 309-330. https://doi.org/10.1108 /LHT-01-2022-
0012

Wardoyo, T. H., & Utanto, Y. (2025). Exploring the implementation of kinaesthetic
intelligence among students. Physiotherapy Health Science (PhysioHS), 8§(1), 14-22.
https:/ /doi.org/10.22219/physiohs.v8i1.40572

Weismayer, C. (2022). Applied research in quality of life: A computational literature
review. Applied Research in Quality of  Life, 17(3), 1433-1458.
https:/ /doi.org/10.1007 /511482-021-09969-9

Yeung, A. W. K. (2021). Document type assignment by web of science, scopus, pubmed,

and publishers to “Top 100” papers. Malaysian Journal of Library and Information
Science, 26(3), 97-103. https:/ /doi.org/10.22452 / mjlis.vol26n03.5

Yoanita, R., Gunardi, H., Rohsiswatmo, R., & Setyanto, D. B. (2021). Effect of tactile-
kinesthetic stimulation on growth, neurobehavior and development among

preterm neonates. Journal of Bodywork and Movement Therapies, 28, 180-186.
https:/ /doi.org/10.1016/7.jbmt.2021.06.023

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 - 20

Z'l—.l turnltln Page 26 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://doi.org/10.1007/s11846-023-00668-3
https://doi.org/10.1007/s11192-025-05268-4
https://doi.org/10.3389/fpsyg.2022.1017825
https://doi.org/10.1016/j.bj.2021.08.008
https://doi.org/10.25259/IJPC_30_2022
https://doi.org/10.3390/children8110994
https://doi.org/10.3389/fpsyg.2021.729272
https://doi.org/10.1108/LHT-01-2022-0012
https://doi.org/10.1108/LHT-01-2022-0012
https://doi.org/10.22219/physiohs.v8i1.40572
https://doi.org/10.1007/s11482-021-09969-9
https://doi.org/10.22452/mjlis.vol26no3.5
https://doi.org/10.1016/j.jbmt.2021.06.023

z'l_.l turnitin  Page 27 of 27- Integrity submission Submission ID_ trm:oid:::3618:149927698
The Study on Brain Stimulation (Physical Activity) in Early Childhood Education: A Bibliometric Review Analysis

Zhu, M. M., Lu, X. Y., Chen F. Y., Yang, L. Y., Shen, Z. S. (2024). An explorative study on
document type assignment of review articles in Web of Science, Scopus and
journals” websites. Journal of Data and Information Science, 9(1), 11-36.
https:/ /doi.org/10.2478 /idis-2024-0003

*Sulis Setyarini (Corresponding Author)

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

J1. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: 25011545031@mbhs.unesa.ac.id

Rachma Hasibuan

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

JI. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: rachmahasibuan@unesa.ac.id

Ruqoyyah Fitri

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

J1. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: rugoyyahfitri@unesa.ac.id

Nurul Istiq’faroh

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

J1. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: nurulistigfaroh@unesa.ac.id

Mohammad Sayhidul Haq

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

J1. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: mohammadhag@unesa.ac.id

Andi Kristanto

Early Childhood Education Department, Faculty of Education, Universitas Negeri
Surabaya.

J1. Lidah Wetan, Lidah Wetan, Lakarsantri District, Surabaya, East Java, Indonesia.
Email: andikristanto@unesa.ac.id

JOLABIS: https.//journal.i-ros.org/index.php/JOLABIS 318 -21

z'l—.l turnltln Page 27 of 27 - Integrity Submission Submission ID  trn:oid:::3618:149927698


https://journal.i-ros.org/index.php/JOLABIS
https://doi.org/10.2478/jdis-2024-0003
mailto:7783230032@untirta.ac.id
mailto:7783230032@untirta.ac.id
mailto:7783230032@untirta.ac.id
mailto:nurulistiqfaroh@unesa.ac.id
mailto:7783230032@untirta.ac.id
mailto:andikristanto@unesa.ac.id

	Fundamental Findings: The research conducted concludes that the relevant research methodologies for neurokinesthetics are experiments and systematic literature reviews. These research methods are relevant because experiments provide research implicati...

