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Abstract  Motor learning plays a vital role in children's 

acquisition of fundamental abilities and skills essential for 

their overall development. This study aimed to conduct a 

comprehensive bibliometric analysis and visualization 

mapping to provide an all-inclusive representation of the 

research landscape about motor learning in children. 

Analyzing 685 printed publications on the subject revealed 

that the United States exhibited the highest research 

productivity, followed by Canada and the United Kingdom. 

Notably, the peak of publication activity occurred in 2021, 

with 87 documents published. Medicine, health professions, 

and psychology emerged as the primary domains within 

this research field. The analysis identified the journal 

"Human Movement Science," published by Elsevier, as the 

most prolific source of studies on motor learning in 

children, with 33 documents published. Among authors, 

Kirton, A. stood out as the most productive, having 

published 20 papers. Furthermore, the keyword "motor 

learning" appeared most frequently in 230 instances across 

the analyzed publications. The most recent keywords 

emerging after 2020 include "virtual reality," 

"rehabilitation," and "development coordination disorder". 
In conclusion, this bibliometric analysis offers valuable 

insights into the current research on motor learning in 

children. By highlighting key trends, productive authors, 

influential journals, and emerging keywords, it provides a 

roadmap for future research directions. It emphasizes the 

significance of continued exploration to advance our 

understanding of motor learning in children and its 

implications for child development. 

Keywords Motor Learning, Motor Control, 

Intervention, Scopus, VOSviewer 
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1. Introduction

Children's motor learning development plays a crucial 

role in forming the fundamental abilities and skills for their 

overall development. In the early phases of life, children 

actively learn and hone their motor skills through 

interaction with their surroundings. This process involves 

various aspects, such as body coordination, spatial 

perception, and fine and gross motor skills. With an 

increasing understanding of the importance of motor 

learning, research on this topic continues to grow rapidly. 

Tucker's report states that pre-schoolers have low physical 

activity levels. In this sense, after completing a thorough 

assessment of the literature on the subject, Tucker 

discovered that just 23% of pre-schoolers in the United 

States aged 2 to 5 engaged in 120 minutes of daily physical 

activity [1,2]. Additionally, children and adolescents who 

follow activity guidelines have better cardiometabolic, 

musculoskeletal, cognitive, and emotional health and 

immunological function than their sedentary counterparts 

[3–6]. It is thus expounded that, through motor learning, 

children can develop the core abilities needed for their 

growth [7]. However, one of the most common 

developmental problems, affecting around 6% of all 

children, is difficulty learning motor skills [8,9]. 

Research in motor learning in children has been the focus 

of scientists, researchers, educators, and health 

professionals. Motor learning is a series of internal 

processes brought about by practice and experience that 

lead to relatively lasting changes when acquiring specific 

skills [10]. In addition, motor learning is a phenomenon 

that describes relatively long-lasting neuromotor changes 

that result in the acquisition of motor skills [11]. According 

to Palisano et al. [12], gross motor skills have increased as 

children with Down syndrome mature. However, as the 

complexity of moves increases, the time it takes to acquire 

new moves increases. But learning how to perform better 

is only the beginning. The abilities that underlie skilled 

performance are developed through practice, and as 

abilities improve, it is indicated that the performance also 

improves. Despite a profusion of literature on the bearing 

of feedback during the exercise of motor tasks on the 

development and learning of motor skills in adults, there is 

a shortage of research on motor learning development in 

children. However, a comprehensive and in-depth analysis 

is required to understand the related research trends and 

developments fully. In this context, bibliometric analysis is 

an effective tool for identifying trends and patterns of 

collaboration between researchers and emphasizing 

scientific publications in this field. 

This bibliometric analysis uses a reputable source to 

identify significant research areas on motor learning 

development in children. It circuitously allows a more 

inclusive selection of appropriate studies [13]. In general, 

bibliometrics is the study or evaluation of books and other 

publications using various data examined in countless 

databases [14]. In addition, one of the intriguing facts is 

that librarians and researchers are at the forefront of 

developing innovations and providing ideas to 

policymakers [15]. However, there are still few studies that 

mainly evaluate publication patterns in children's motor 

learning. It is worth noting that an essential initial facet 

considered most in bibliometric assessment is associated 

with identifying and determining research objectives [16]. 

Accordingly, this study aims to map the motor learning 

research in children published between 2015 and 2024. 

This research helps academics interested in the field of 

motor learning for children. Tangentially, researchers can 

consider research patterns in movement learning activities 

in children to identify potential future research 

opportunities. The findings from this study will provide 

valuable insights for researchers, educators, and health 

professionals involved in children's motor learning. The 

results of this study can encourage further research 

development and enrich our understanding of how 

important motor learning is in optimizing children's 

developmental potential. In addition, these findings can 

also serve as a guide for stakeholders in designing more 

effective interventions and approaches to support children's 

overall motor development. 

To provide computational data from the variables 

utilized as research material, VOSviewer is required. After 

finishing the data collection and analysis, a visualization of 

the findings of this study offers relevant features 

concerning the development of motor learning in children. 

In this study, publication inputs on the development of 

motor learning in children were analyzed using specific 

parameters as in the following research questions: 

1. RQ1: How does the growth and development of

publications vary by year, language, subject, funding

sponsors, and scientific sources?

2. RQ2: Which countries are most active in publishing

articles?

3. RQ3: Who are the most productive authors with the

highest impact on published articles?

4. RQ4: What are the most popular and newly emerging

keywords?

2. Materials and Methods

This study used bibliometric analysis to gain insights 

into mapping motor learning research publications in 

children between 2013 and 2022. A bibliometric review 

offers an overview of the current state of scientific research 

on a particular issue [17]. The scientific literature on motor 

learning in children will be explored and explained with the 

help of bibliometrics. 

2.1. Selection of Studies and Data Extraction 

This study's selection of publications was based on 
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works published and indexed by one of the most prominent 

databases, Scopus. The decision was made because 

publications indexed in the Scopus database had to be 

published in high-quality journals that adhere to stringent 

standards of peer review. Based on the retrieval process, we 

found 685 Scopus documents in the last ten years (2015–

2024). It is noted that, in bibliometric analysis, the number 

of metadata requirements varies substantially, and no 

specific amount of metadata is defined and years have been 

updated to 2015-2024 [18]. Metadata were collected on 

February 20, 2024. In this study, data were extracted into 

three types of files, including 1) a CSV file (comma-

separated values) for Scopus exported refined values; 2) a 

CSV file for 685 Scopus metadata; and 3) RIS files, which 

are used in the Publish or Perish (PoP) software. Abdullah 

[19] states that the collected data are then exported to tools 

such as Microsoft Excel, Publish or Perish (PoP), and 

VOSviewer to analyse specific parameters the researcher 

has chosen. 

Several criteria are determined to be more attentive and 

produce accurate and accountable: 1) It is restricted to only 

include the documents from the last ten years. This 

technique is employed since, throughout this period, there 

were numerous challenges to earlier research and the 

formation of the primary hypothesis for the emergence of a 

specific field of study; 2) Most reputable journals have 

recommended citation references within the last ten years; 

3)This study only considered the document as the type of

article document. A likely reason is that articles are the 

form of academic work usually examined in a rigorous and 

extensive peer review; consequently, the quality of the 

publication is warranted; 4) This study specifically limited 

publication on journal types. This is because journals 

usually publish accountable research papers. Data were 

retrieved using the Scopus database with metadata search 

queries such as Table 1. 

2.2. Checking Manual Dataset 

Before analyzing metadata, importing the Scopus CSV 

file into Microsoft Excel for a manual inspection is 

advisable. This step ensures that the metadata obtained for 

analysis do not contain duplicate documents; however, it 

does not rule out the possibility of duplicate documents in 

the recovered metadata. Nonetheless, if there are duplicate 

documents, the researcher must erase the duplicate 

document metadata and re-save it as a CSV file so it may 

be analyzed by the VOSviewer software. This step can aid 

in reducing inaccurate result data. It recorded 685 

documents after extracting the data from the CSV file into 

Microsoft Excel. After sorting by article title and removing 

irregular cells and mistakes, 685 papers were discovered. 

This study found no duplicate papers; hence, the 

VOSviewer software was used to analyze 685 documents. 

2.3. Research Parameters and Analysis Data 

Determining research parameters needs to be done to 

significantly contribute to uncovering and exploring a 

value or condition used as a benchmark to find everything 

needed to fill research deficiencies and gaps. Parameter 

setting can also dig deeper into what is already known, 

develop and expand it, and test the truth of what is known, 

but the truth is still questionable. After the research 

parameters are determined, the next step is to perform data 

analysis. Data from the computational mapping are then 

analyzed according to the parameters specified in the 

research objectives. Two visualizations are generated by 

this VOSviewer application, each of which offers a 

different type of information. This visualization is a 

network visualization, which provides an overview of the 

strengths and results of research network links. While the 

overlay visualization displays the history of previous 

studies, Table 2 describes the parameters of the research 

sample. 

Table 1.  Query search and retrieval of metadata 

Item Category 

Database Scopus 

Search field TITLE-ABS-KEY 

Search string ("movement learning" OR "motion learning" OR "motor learning" AND "child*" OR "preschool*" OR "kid*" OR 

"pupil" OR "kindergarten" OR "early child*" OR "young child*")  

Publication year 2015-2024 

Publication Stage Final stage (Publish) 

Document type Article 

Source type Journal 

File download Comma-separated values (CSV); Research Information Systems (RIS) 
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Table 2.  Analysis-related VOSviewer parameters 

Item Characteristics 

Type of analysis 1) Co-authorship; 2) Co-occurrence 

Unit of analysis 1) Authors; 2)Authors' Keyword 

Counting method Full counting 

Choose threshold 

1) Frequency authors: n=112 (min. 

doc.=3, cite=0) 

2) Frequency keyword: n=18 (min. 

doc.=10, cite=0) 

Visualisation: 

Scale 

Weights 

Labels size 

Max. Length 

Max. Number of lines 

 

1.23 

Total link strength 

1.00 

30 

1000 

Visualisation output 
Network visualisation; overlay 

visualisation; density visualisation 

3. Results 

This section traces the evolution of scientific 

publications related to motor learning found in the Scopus 

database between 2015 and 2024. It is imperative to track 

publication patterns to uncover possible research subjects 

for future research. It is also essential to assist future 

readers and researchers in determining the importance of 

the topic in question. This study might interest future 

scholars wishing to refine the factors that determine the 

annual oscillation of publications. 

3.1. Publication Distribution Profile 

The research results from this data indicate that 

publications related to motor learning fluctuate from year 

to year. The publication growth peak will be in 2021, with 

87 documents. Most of these publications are in English, 

with 658 papers, compared to 38 documents in other 

languages. The field of medical science is the most popular 

among authors, with a total of 360 papers. 

Regarding research funding, researchers seek funds to 

finance all needs related to their research. One of the largest 

research sponsors is the National Institutes of Health (NIH), 

part of the United States Department of Health and Human 

Services, which provides financial support for as many as 

79 studies. To enhance the reputation of authors and their 

affiliations, researchers strive to publish their academic 

work in trusted scientific sources indexed in Scopus. The 

journal "Human Movement Science," published by 

Elsevier, is the most active scientific source in publishing 

articles related to motor learning in children, with a total of 

33 documents that have been published. 

Based on Table 3, research in the field of motor learning 

in children is evenly distributed from 2015 to 2024. The 

results of this study provide a comprehensive picture of 

developments and research trends in motor learning in 

children. These findings can guide researchers, educators, 

and health professionals in planning further research and 

seeking a deeper understanding of the importance of motor 

learning in children's development. In addition, knowledge 

of the most productive and important publication sources 

in this field can help authors choose suitable journals to 

publish their research results. 

Table 3.  Distribution of the publication 

Category Distribution 

Year 
2015 (46 documents ), 2016 (50), 2017 (54), 2018 (68), 2019 (73), 2020 (70), 2021 (87), 2022 (77), 2023 (81), and 

2024 (79). 

Languages 
English (658), French & Spanish (8), Croatia, Chinese, and Japanese (3), Bosnian & German (2), Greek, Italian, 

Lithuanian, Norwegian, Persian, Polish, Portuguese, Slovak, and Slovenian (1). 

Subject areas 

Medicine (360), Psychology (194), Health Professions (190), Neuroscience (173), Social Sciences (108), 

Biochemistry, Genetics and Molecular Biology (94), Multidisciplinary (34), Arts and Humanities (31), Nursing (15), 

Engineering (12), Pharmacology, Toxicology and Pharmaceutics (12), Environmental Science (11), Computer 

Science (9), Business, Management and Accounting (6), Chemical Engineering (6), Immunology and Microbiology 

(6), Physics and Astronomy (5), Agricultural and Biological Sciences (4), Chemistry (3), Dentistry (3), Economics, 

Econometrics and Finance (2), Materials Science (2), Decision Sciences (1), Energy (1), Mathematics (1). 

Funding sponsors 

National Institutes of Health (79), U.S. Department of Health and Human Services (50), Government of Canada (22), 

National Institute of Child Health and Human Development (22), National Science Foundation (19), Canadian 

Institutes of Health Research (18), National Institute on Deafness and Other Communication Disorders (17), Eunice 

Kennedy Shriver National Institute of Child Health and Human Development (13), National Institute of Neurological 

Disorders and Stroke (13), UK Research and Innovation (12), European Commission (11), Conselho Nacional de 

Desenvolvimento Científico e Tecnológico (10), Natural Sciences and Engineering Research Council of Canada (10). 

Source Title 

Human Movement Science (33), Frontiers in Psychology (17), Journal of Physical Education and Sport (17), Physical 

and Occupational Therapy in Pediatrics (17), Plos One (17), Research in Developmental Disabilities (17), Frontiers 

in Human Neuroscience (16), BMJ Open (10). 
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3.2. Most Productive Country 

This research shows that the United States is the most 

productive country in terms of scientific publications 

related to children's motor learning, with 222 publications. 

This country is far superior compared to other countries. 

Canada and the UK are in the second and third positions as 

the most productive countries, with 67 and 60 scientific 

publications, respectively. In the analysis of the country 

distribution, representatives from different continents are 

involved in research on motor learning, indicating that this 

topic is very important in understanding other aspects of 

life that support daily activities. In addition to being the 

most prolific country in the number of publications, the 

United States also dominates in different criteria, including 

the number of citations received and the total link strength 

with other countries in conducting research related to motor 

learning. 

Table 4.  Top 10 countries based on the number of documents, citations 
and total link strength 

Country Documents Citations Total link strength 

United States 221 4108 128 

Canada 67 1629 50 

United Kingdom 59 1561 89 

Australia 52 1752 66 

Netherlands 51 1464 68 

Brazil 45 588 29 

France 45 1252 43 

Italy 40 1135 46 

Germany 37 1109 46 

Iran 33 178 21 

Table 4 shows the top ten countries by the number of 

publications, citations, and total link strength. The table 

shows that the United States has a much higher number of 

publications than other countries and gets quite high 

citations, indicating that research from the United States 

has a major influence in this field. The results of this study 

underscore the important contributions of various countries 

to research on children's motor learning. These findings can 

form the basis for cross-country collaboration to 

understand better and enhance motor learning in children 

globally. Thus, this study provides a more comprehensive 

understanding of research developments in motor learning 

in children and can provide insights for researchers, 

educators, and health professionals in planning 

collaboration and further research development to support 

children's motor development optimally. 

3.3. Author 

Out of 2,689 authors involved in researching motor 

learning in children, 127 met the threshold with the 

minimum criteria of having three documents and 0 citations. 

The authors of this review acknowledge and warn readers 

about the possible similarity of author names, which is one 

of the weaknesses of bibliometric studies [20]. Figure 1 

shows the number of papers owned by other authors by 

looking at the thickness of the names and the tendency of 

the dominant stains towards orange stains. The thicker and 

more striking the orange stain is, the more documents it has. 

According to Table 5, Kirton A. ranks first in three key 

areas: the total link strength of 62, the maximum number 

of citations (522), and the number of documents (20 

publications) suggesting a powerful scientific influence 

and cooperation. With 15 papers and 237 citations, 

Steenbergen B. also stands out, indicating a notable field 

contribution. Carlson H.L., on the other hand, has 10 papers 

and is one of the writers with the most network strength 

[44], suggesting a great degree of cooperation. Other 

writers like Ciechanski P., Gordon A.M., Kuo H.C., and 

Zewdie E. also appear regularly in several categories, 

indicating their significant contributions to the relevant 

scientific community. 

According to Table 6, the top five papers with the most 

citations reveal research emphasis on brain structure and 

function as well as neurological and developmental 

problems, particularly those related to autism and epilepsy. 

These results significantly advance scientists’ knowledge 

of the interaction between genes, brain activity, and 

neurological developmental diseases. 

An article written by Hibar et al. [21] entitled "Common 

genetic variants influence human subcortical brain 

structures" received 635 citations until this review was 

done. This article explains that subcortical brain regions 

form circuits with cortical areas to coordinate movement, 

learning, memory, and motivation. 

An article written by Hibar et al. [21] entitled "Common 

genetic variants influence human subcortical brain 

structures" received 635 citations until this review was 

done. This article explains that subcortical brain regions 

form circuits with cortical areas to coordinate movement, 

learning, memory, and motivation. 
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Figure 1.  Density visualisation for the most prolific authors 

Table 5.  Top 10 authors based on the number of documents, citations and total link strength 

Authors with the highest number of 

documents 

Authors with the highest number of 

citations 

Authors with the highest number of total link 

strength 

Author Documents Author Citation Author Total link strength 

Kirton A. 20 Kirton A. 522 Kirton A. 62 

Steenbergen B. 15 Ciechanski P. 303 Carlson H.L. 44 

Carlson H.L. 10 Mostofsky S.H. 296 Zewdie E. 40 

Gordon A.M. 10 Hodge J. 241 Kuo H.C. 40 

Klingels K. 9 Steenbergen B. 237 Giuffre A. 36 

Kuo H.C. 9 Nettel-aguirre a. 229 Ciechanski P. 30 

Wright F.V. 9 Gordon A.M. 222 Bleyenheuft Y. 30 

Zewdie E. 9 Zewdie E. 216 Klingels K. 30 

Chaix Y. 8 Masters R.S.W. 213 Souissi N. 25 

Ciechanski P. 8 Herrero M. 212 Gordon A.M. 23 

Table 6.  Top five cites 

Cites Authors Title Year Source 

635 Hibar, D.P. et al. 
Common genetic variants influence human subcortical brain 

structures 
2015 Nature 

127 Wagnon, J.L. et al. 
Convulsive seizures and SUDEP in a mouse model of SCN8A 

epileptic encephalopathy 
2015 Human Molecular Genetics 

124 Nebel, M.B., et al. 
Intrinsic visual-motor synchrony correlates with social deficits 

in autism 
2016 Biological Psychiatry 

115 Hill, R.M., et al. A tool for functional brain imaging with lifespan compliance 2019 Nature Communications 

114 Marko, M.K., et al. 
Behavioural and neural basis of anomalous motor learning in 

children with autism 
2015 Brain 
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3.4. Authors' Keywords 

The co-occurrence of the author keyword generated by 

VOSviewer was also examined in this study. After that, 

concurrent keyword networking was performed using 

VOSviewer software [22,23] and thesaurus files [24] to 

remove duplicate terms from our database. This software is 

a popular keyword-processing tool [25]. Before digging 

into the findings, a thesaurus file with alternative spellings, 

abbreviations, and singular and plural combinations was 

created [26]. 

Node size affects how often specific terms are displayed 

in VOSviewer. Relationships between keywords are shown 

as lines. The thickness of the line, which represents the 

degree of co-occurrence, determines the strength of the 

nexus link. The overlay diagram in Figure 2 shows author 

keywords, emphasizing their relationship to other 

keywords through color, node size, text size, and 

connecting line thickness. These keywords consist of 

author keywords, which are displayed below the abstract 

and are words or phrases that frequently appear in the title 

of the article reference but not in the article itself [27]. As 

a result, only 22 out of 1,656 keywords met this 

requirement with at least ten keyword occurrences. The 

blue nodes in the diagram reflect terms that have been 

researched before, while the red nodes indicate the recently 

discovered terms. 

With a color range from blue to red, the color network in 

this visualization illustrates the evolution of research trends 

from 2019 to 2020. Redder colors denote newer and more 

developing themes after 2020, while bluer keywords 

highlight more prevalent issues in the study before that year. 

The green-to-yellow spectrum represents motor learning 

and control, suggesting that studies on these subjects have 

expanded recently. On the other hand, keywords like 

"rehabilitation" and "developmental coordination disorder" 

are more orange, suggesting that research in these fields has 

increased recently and that there is a growing interest in 

learning more about these conditions and rehabilitation 

interventions.  

There are 22 keywords in 4 node colours (clusters) 

assembled in the same cluster (blue, red, yellow, and green). 

The keyword "motor learning" is the most popular, denoted 

by a red stain. Keywords are grouped with "cerebeluum," 

"children," "developmental coordination disorder," 

handwriting," and intervention." These results display how 

motor learning relates to the terms that go with it. Further 

study of these keywords is needed to understand the 

problem and implement the motor learning process in 

children more deeply. 

With the highest occurrence rate (230) and a total 

strength of association (210), the data analysis results 

demonstrated that motor learning was the primary focus of 

the study. This suggests that the idea significantly 

correlates with several learning and motor control-related 

factors. Research on motor learning is heavily focused on 

the child population and developmental problems like 

cerebral palsy, as seen by the major importance played by 

the keywords' children' (91 occurrences, 110 link strength) 

and cerebral palsy (80 occurrences, 86 link strength). 

Furthermore, the connections between motor learning and 

elements of child development and medical interventions 

are reinforced by related themes, including developmental 

coordination deficit (36 occurrences), motor skills (33 

occurrences), and paediatrics (27 occurrences). To improve 

the efficacy of motor learning and rehabilitative therapy, 

the most recent research trend appears to be towards 

rehabilitation applications (rehabilitation, 26 occurrences, 

44 link strength) and supporting technologies like virtual 

reality (12 occurrences, 18 link strength). Figure 2 explains 

keywords based on current trends. 

Figure 2.  Timeline of authors' keyword development 
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Figure 3.  Keyword cluster 

4. Discussion

The results of this study provide a comprehensive picture 

of developments and research trends in motor learning in 

children. These findings can guide researchers, educators, 

and health professionals in planning further research and 

seeking a deeper understanding of the importance of motor 

learning in children's development. In addition, knowledge 

of the most prolific and important publication sources in 

this field can help authors choose suitable journals to 

publish their research results. 

The findings show that publications related to motor 

learning fluctuate from year to year. The peak of 

publication growth occurred in 2021, with 87 documents. 

However, why these fluctuations occur is not stated. 

External factors, such as world events or technological 

developments, may affect researchers' interest in 

publishing their research. The results showed that scientific 

publications on children's motor learning fluctuated yearly. 

The publication growth peak will be in 2021, with 87 

documents. The high growth of publications in 2021 shows 

that children's motor learning is becoming an increasingly 

important topic for the scientific community. This 

publication reflects a growing awareness of how children 

develop their motor skills and how this can influence their 

overall development. Research shows that children's motor 

development is strongly linked to physical and mental 

health and cognitive achievement. Even in the first few 

months of life, motor development is closely related to 

language development [28]. Children with hemiplegic 

cerebral palsy may have a decreased ability to use the 

affected arm, affecting their daily functions [29]. In 

addition, research shows that parental literacy status can 

affect the outcome of dance movement therapy for 

developing motor skills in children with intellectual 

disabilities [30]. 

The majority of these publications are in English. 

English dominates the publication, with 658 documents 

compared to 38 papers in other languages. This shows that 

English is a universal language widely used in scientific 

communication and can be the preferred language for many 

researchers worldwide. The field of medical science was 

the most popular among authors, with a total of 360 

documents. This suggests a great interest in understanding 

the relationship between motor learning and health and 

medical aspects in children. The journal "Human 

Movement Science," published by Elsevier, is the most 

active scientific resource in publishing articles related to 

motor learning in children, with 33 published documents. 

This shows that this journal is a trusted source to publish 

research in this field. 

This study also found that researchers seek funding to 

finance their research-related needs. There is a trend in 

some countries towards providing larger research funds, 
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such as for centres of excellence, and in some cases, 

increasing the size of individual project funds [31]. Some 

research suggests that concentrating research funding on a 

small group of top researchers can result in diminishing 

returns [32,33]. In addition, research also shows that good 

networking and collaboration with productive researchers 

can increase the chances of getting more research funding 

[34]. One of the largest research sponsors is the National 

Institutes of Health (NIH), which provides financial 

support for up to 79 studies. The findings of this study 

provide valuable insights into developments and research 

trends in motor learning in children. This information can 

be used as a reference for researchers, educators, and health 

professionals to plan further research and strengthen 

understanding of the importance of motor learning in 

children's development. In addition, knowledge of 

important publication sources can help authors choose the 

right journals to publish their research results and enhance 

their reputation in the scientific world. 

Based on its excellence in scientific papers for various 

academic fields, Scopus is the best data source. Scopus has 

a high impact factor. In recent years, Scopus has 

established itself as a reliable and, in some respects, 

comprehensive source of bibliographic data [35,36]. As a 

result, many universities require students at the 1st, 2nd, 

and 3rd strata levels to search for and read articles that 

Scopus have indexed to serve as the primary reference 

material in writing assignments and completing lectures. 

However, accessing Scopus documents as reading material 

or references is not easy. Because not all documents 

indexed by Scopus are open access, the following 

drawback is that to access Scopus, universities must 

subscribe, and not many universities subscribe to Scopus. 

Several types of OA (Open Access) publishers publish their 

journals on Scopus, including universities and societies 

[37]. However, the number of OA journals on Scopus is 

still lower than that of subscription and hybrid journals. 

Studies show that OA can be an advantage for articles in 

the LIS (Library and Information Science) field [38]. 

However, to perform a comparative analysis between OA 

and subscription journals, the required data must be freely 

accessible [39]. 

The results of this study highlight the dominance of the 

United States in the number of scientific publications 

related to motor learning in children. It is important to note 

that in the country distribution analysis, representatives 

from different continents (except Africa) were involved in 

research on motor learning, demonstrating that this topic is 

very important in understanding various aspects of life that 

support daily activities. This reflects the importance of 

understanding motor learning in children to improve their 

quality of life globally. The findings of this study 

emphasize the important contributions of various countries 

to research on motor learning in children. These findings 

could form the basis for cross-country collaboration to 

understand better and enhance motor learning in children 

globally. Thus, this study provides a more comprehensive 

understanding of research developments in motor learning 

in children and can provide insights for researchers, 

educators, and health professionals in planning 

collaboration and further research development to support 

children's motor development. 

The results of this study provide an overview of several 

aspects related to motor learning in children, as well as 

those about writers and scientific publications. First, of the 

2,689 authors involved in this study, an article by Hibar et 

al. [21] entitled "Common genetic variants influence 

human subcortical brain structures" received 635 citations 

until this review. This article explains that subcortical brain 

regions form circuits with cortical areas to coordinate 

movement, learning, memory, and motivation. This article 

may have a significant impact on our understanding of 

relationships. The results of this study provide insights into 

the contributions of authors and scientific publications to 

motor learning in children. This study also identified 

several weaknesses in the bibliometric study, such as the 

problem of the similarity of the authors' names. These 

findings can assist researchers and professionals in 

accessing and understanding the contributions of the main 

authors in this field, as well as recognizing articles that 

have significantly influenced the understanding of motor 

learning in children. 

Based on the results of keyword analysis, first, the 

findings show that it is crucial to know that movement 

learning is significant to start early, both formally in 

educational institutions and non-formally, which is carried 

out outside of school hours. Second, based on the latest 

keywords, what is interesting is the use of the keyword 

"virtual reality." With technological advances and its many 

potential applications, virtual reality is increasingly used in 

various fields and has shown significant growth in motor 

learning [40]. One of the scientific reasons for using virtual 

reality technology is rehabilitation [41]. Furthermore, 

Levac and Sveistrup [42] discuss the potential of training 

in virtual reality environments to facilitate learning transfer 

and generalizations to the real world and outline aspects of 

virtual reality technology that can impede motor learning 

in patients recovering from central nervous system injuries. 

Virtual reality (VR) games can allow children to solve 

problems through task-based training to enhance motor 

learning, further increasing neuroplasticity [42,43]. 

Due to the increasing application of virtual reality in 

rehabilitation, motor learning is important for the growth of 

people with cerebral palsy, and there is a growing demand 

for up-to-date information in this area. Physical activity 

and sports are two of the leading solutions in rehabilitation. 

Although, in terms of health benefits, exercise is a double-

edged sword [44].
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5. Conclusions 

This study aims to map motor learning research in 

children published between 2015 and 2024. The 

VOSviewer tool was then used to assess the 685 articles 

found to obtain the data needed for the investigation. The 

results of the analysis show that there has been a significant 

increase in motor learning studies over the past ten years. 

According to other findings, further research in motor 

learning is still possible, primarily when the terms motor 

learning and children are used. This conclusion was 

obtained from an examination of the VOSviewer 

application, which revealed that the authors used the terms 

"motor learning," children," and "cerebral palsy" most 

frequently. Thus, new studies in motor learning in children 

are still very likely to be developed. 

Limitations in each study are unavoidable, as in the 

review articles we write. Some limitations include limiting 

the metadata search to the year of publication, document 

type, publication stage, and scientific sources. Further 

research is highly recommended to make a real 

contribution to the development of science, mainly since 

this review can be used as a reference for conducting 

experimental research. 
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