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ABSTRACT

Research on outdoor play activities (OPA) and early childhood motor skills has
received considerable attention due to its significant role in supporting
children's physical, cognitive, and social development. However, the global
literature has not been comprehensively mapped over a long period. This
study aims to analyze the trends, structure, and dynamics of OPA research
during the period 2006-2026. The study uses a bibliometric approach. Data
were obtained from the Scopus database, consisting of 211 systematically
selected publications, and then analyzed using VOSviewer software through
visualization of collaboration networks, co-citations, and keyword co-
occurrences. The study findings indicate that the highest number of
publications in 2021 was 25, with a significant increasing trend since 2018.
Dominant keywords include children, motor skills, physical activity, and
outdoor play, reflecting the multidisciplinary nature of health, education, and
the environment. Influential authors and publications have largely focused on
the importance of social and environmental factors on children's physical
activity (Brown et al,, 2009, Xue et al., 2007, and Boldemann et al., 2006).
Research collaboration is strongest in developed countries such as the United
States, Australia, and Canada, while contributions from developing countries
remain limited. This study demonstrates that OPA has evolved into a
multidisciplinary field that supports holistic child development. In practice,
stronger global collaboration can be achieved through international research
partnerships and shared data platforms, while local exploration should involve
culturally relevant play programs and community-based interventions,
particularly in developing countries, to generate context-specific evidence and
inform education and health policy.
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INTRODUCTION
Outdoor Play Activities (OPA) are play activities carried out in an

outdoor environment, which support children by providing a wider, more
diverse, and challenging space for movement in early childhood (Deng et al,,
2024; Ramsden et al, 2022, 2025). Outdoor environments provide a
playground for children to perform basic movements such as running, jumping,
climbing, and throwing freely and naturally (Craig et al., 2024; Pawlowski et al.,
2023). Outdoor Play Activities have the principle of experience-based learning,
where children acquire knowledge and skills through direct interaction with
the physical and social environment (T. Gray et al., 2025; Ramsden et al., 2025).
Outdoor play activities are unstructured but directed in nature, thus providing
opportunities for children to explore movement, develop creativity, and
practice decision-making skills (R. L. T. Lee et al,, 2020; Loebach et al,, 2021). In
addition, OPA is also multisensory because it involves various stimuli such as
the condition of the playing field, weather, and various natural objects (Spencer
et al.,, 2021). This directly contributes to the improvement of motor skills, such
as coordination, balance, agility, and muscle strength (Sutapa et al., 2021; Zhou
et al., 2025). OPA also tends to have a higher physical intensity than indoor
activities, thus playing an important role in improving children's physical
fitness (Rohde et al., 2023).

In addition, OPA research has significantly contributed to the
development of early childhood motor skills by providing an environment rich
in movement stimulation (Sutapa et al., 2021). Outdoor play activities provide
opportunities for early childhood to explore and practice motor skills, so OPA
becomes the foundation for improving coordination, balance, agility, and
muscle strength (Zhou et al., 2025). Furthermore, participation in OPA also has
a positive impact on social and cognitive development, including increased
concentration, self-confidence, and communication skills (Biernat &
Pigtkowska, 2025; Drapeau et al., 2025). Therefore, OPA is a valuable tool for
optimizing children's overall motor development.

Several previous studies have shown that spending time in outdoor

spaces is positively correlated with better health outcomes, not only in adults
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and older adults, but also in children (Beyer et al., 2018; Christensen et al,,
2013; Ryu & Heo, 2018), and provides multidimensional benefits for children
in terms of improved sleep quality, social interactions, fitness, and cognitive
scores (Soderstrom et al.,, 2013; Wu et al., 2014). Outdoor play activities are
recognized as an important component in enhancing early childhood
development, particularly in improving motor skills and health (Tremblay et
al., 2015). This suggests that dynamic and stimulating environments enable
children to develop motor skills, and outdoor play activities are an important
part in supporting early childhood health and development.

This study aims to explore and analyze the development and trends of
global research published in the Scopus database between 2006 and 2026.
Specifically, this study aims to determine which keywords are most frequently
used in scientific publications and to utilize bibliometric mapping based on
keyword co-occurrence to analyze the relationship between topics and
countries, as well as to compare the current research overview and
opportunities for future development.

Research Questions
(1) RQ1: What are the trends in scientific publications related to Outdoor Play

Activities (OPA) and early childhood motor skills during the period 2006-
20267

(2) RQ2: What are the structure and patterns of research collaborations,
including contributions from authors, countries, and collaborative
networks in the field of OPA and early childhood motor skills?

(3) RQ3: How are research themes and study directions evolving, based on
keyword analysis, situational patterns, and future research opportunities
and challenges?

METHODOLOGY
Research Design
This study uses a bibliometric analysis approach with quantitative

evaluative and descriptive techniques to identify patterns in the development
of scientific publications related to outdoor play activities and motor skills. This
approach allows the formation of knowledge structures through the

visualization of relationships between data (Garfield, 2009). Data were
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obtained from the Scopus database with a total of 226 initial documents. After
filtering based on a two-decade time span (2006-2026) and English language
criteria, 211 relevant documents were obtained for analysis. The data were
then analyzed using VOSviewer to produce three types of visualizations:
collaboration networks, keyword co-occurrence, and citation analysis.
Indicators used include the number of publications, citation frequency, and the
strength of links between elements in the network. This approach provides a
comprehensive overview of research trends, scientific contributions, and
development dynamics in the field of OPA and early childhood motor skills.

Procedure
The analysis period of 2006-2026 was set to capture the dynamics of

research development over two decades based on data from Scopus.
Bibliometric analysis was conducted using VOSviewer to map various
important aspects, including author collaborations, keyword co-occurrence,
country distribution, and annual publication trends. VOSviewer is software
designed to systematically visualize bibliometric networks, displaying
relationships between research elements in informative and easy-to-interpret
maps (Ordufia-Malea & Costas, 2021; Oyewola & Dada, 2022; Sovacool et al.,
2022; van Eck & Waltman, 2017). Furthermore, VOSviewer allows the
identification of the most frequently used terms in a field of study, thus helping
to understand the conceptual structure and direction of research development
(Guleria & Kaur, 2021; Huang et al., 2022). Therefore, VOSviewer serves not
only as a visualization tool but also as an analytical instrument to
comprehensively evaluate trends, collaboration patterns, and thematic focuses
in the scientific literature. The stages in the VOSviewer analysis are five steps
(Dewi et al., 2021):

(1). Determining Research Keywords: The initial stage of the research was
carried out by identifying and defining keywords relevant to the research
topic, namely Outdoor Play Activities and Motor Skills. This process aimed
to ensure that the collected data was directly related to the research focus

and reflected a representative scope of the literature.
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(2). Data Delimitation and Collection: Data collection was conducted through
the Scopus database, applying certain limitations, such as publication
period, document type, and language. These limitations aimed to increase
the relevance and quality of the data described.

(3). Data Selection and Filtering Process: All search results were then
systematically searched and selected to eliminate irrelevant documents.
This process was carried out using VOSviewer to direct and focus the data
according to the analysis needs.

(4). Preparing Initial Statistical Descriptions: The selected data were then
processed to produce initial statistical descriptions, including the
distribution of publications by country, institution, journal, author, and
analysis of bibliographic and keyword pairs.

(5). Data Analysis and Interpretation: The final stage involved analyzing and
interpreting the data using VOSviewer through network visualization. The
visualization results are used to identify patterns of relationships between
variables, research trends, and opportunities for future study
development.

Data synthesis
Data synthesis in this study was conducted using a deductive approach,

starting with general findings and then moving to more specific and detailed
findings. The initial stage of analysis involved gathering an overview, such as
publication trends, country distribution, and author contributions. Further
analysis was deepened by reviewing author bibliographies, country
bibliographies, publication distribution, and keyword co-occurrences to
uncover the structure and relationships between elements within the study.
This approach allows for a systematic and structured presentation of
information, making it easier for readers to understand the development of the
research from a macro perspective to a more in-depth and comprehensive

analysis (Ersozlu & Karakus, 2019; C. L. S. G. Lee et al,, 2014).
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RESULTS
Based on the search results in the Scopus database using a combination

of keywords ("outdoor play activities" and "motor skills"), the data obtained
were then visualized using VOSviewer to produce a systematic bibliometric
analysis (Donthu et al., 2021). The initial search results revealed 226 relevant
documents. However, through a filtering process based on inclusion criteria
such as publication period, document type, and language, the number of
documents that met the inclusion criteria was 211 publications that met the
analysis requirements. This final dataset was then used as a basis for the
research landscape and pace, as presented in Table 1.

Figure 1 shows the fluctuating publication trend related to the research
topic during the period 2006-2026. In the initial phase (2006-2011), the
number of papers was relatively low and stable, ranging from 2 to 5
publications per year, indicating limited academic attention to the topic.
Entering the period 2012-2015, there was a significant increase with a
temporary peak in 2015 (around 20 papers), indicating the beginning of
increased research interest. However, in 2016-2017, there was a drastic
decline, possibly reflecting a shift in focus or limited scholarly output.
Thereafter, the trend continued to increase consistently from 2018 until
reaching its highest peak in 2021 (around 25 papers), indicating a phase of
expansion and strengthening of the topic in the global scientific literature.
Despite a slight decline after 2021, the number of publications remained
relatively high until 2025. The sharp decline in 2026 is likely due to incomplete
data. Overall, this trend reflects dynamic growth with a strong acceleration

phase over the past two decades.
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Table 1. Number of publications and citation trends.
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Year TP NCP TC H G c/p
2026 4 0 0 0 0 0

2025 20 10 22 3 3 1,10
2024 15 13 64 4 7 4,27
2023 13 13 132 7 11 10,15
2022 12 11 106 6 10 8,83
2021 25 25 307 12 16 12,28
2020 11 11 218 7 11 19,82
2019 7 7 201 6 7 28,71
2018 5 4 144 4 5 28,80
2017 2 2 61 2 2 30,50
2016 13 13 660 12 13 50,77
2015 20 20 890 14 20 44,50
2014 18 18 628 14 18 34,89
2013 13 12 360 10 13 27,69
2012 13 13 583 12 13 44,85
2011 5 5 438 5 5 87,60
2010 3 2 183 2 3 61,00
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2009 4 4 556 4 4 139,00
2008 2 2 192 2 2 96,00
2007 3 3 447 3 3 159,00
2006 2 2 310 2 2 155,00

Table 1 shows the dynamics of publications and citations in research
during the period 2006-2026, which fluctuated but tended to increase. In the
early period (2006-2011), the number of publications (TP) was relatively low,
but the citations per publication (C/P) ratio was high, indicating that the
articles had a significant impact. The peak of citation impact was observed in
2015-2016, with the highest total citations (TC) reaching 890 and 660,
respectively, and high H and G indices. Entering the period 2018-2021, there
was a significant increase in the number of publications, peaking in 2021 (25
publications), followed by an increase in citation contribution. In 2022, the
number of publications remained relatively high, but the citations per
publication (C/P) ratio tended to decrease, indicating a possible topic
expansion but with a more diffuse citation impact. The low value in 2026 is
likely due to incomplete data.

Table 2. Publications with the highest number of citations.

Year Author Title Journal name Quote Quotes
per
year

2009 (Brown et Social and Child 303 17,82

al,, 2009) Environmental Development

Factors Associated
With Preschoolers’

Nonsedentary
Physical Activity
2007 (Xueetal, A Meta-Analysis of Risk Analysis 228 12,00
2007) Children's Hand-to-

Mouth Frequency
Data for Estimating
Nondietary Ingestion

Exposure
2006 (Boldemann Impact of preschool Preventive 204 10,20
etal., 2006) environment upon Medicine
children's physical
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activity and sun
exposure

and Team Sports
Participation

2011 (Kimbro et Young children in Social Science 188 12,53
al,, 2011) urban areas: Links and Medicine
among neighborhood
characteristics,
weight status,
outdoor play, and
television watching
2016 (Pesceetal, Deliberate Play and Frontiers in 184 18,40
2016) Preparation Jointly Psychology
Benefit Motor and
Cognitive
Development:
Mediated and
Moderated Effects
2015 (Bassettet Trends in Physical Journal of 172 15,64
al,, 2015) Activity and Physical
Sedentary Behaviors Activity and
of United States Health
Youth
2009 (Binnsetal, The Built Pediatrics 171 10,06
2009) Environment:
Designing
Communities to
Promote Physical
Activity in Children
2008 (Hannon & Increasing Preventive 151 8,39
Brown, preschoolers’ Medicine
2008) physical activity
intensities: An
activity-friendly
preschool playground
intervention
2007 (Alhassan et The effects of International 125 6,58
al,, 2007) increasing outdoor Journal of
play time on physical Pediatric
activity in Latino Obesity
preschool children
2007 (Poulsen et Boys With American 124 6,53
al., 2007) Developmental Journal of
Coordination Occupational
Disorder: Loneliness Therapy
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Table 2 displays the publications with the highest number of citations,
indicating a significant contribution to the development of children's physical
and motor activity studies. Manuscript [32] ranks first with 303 citations,
highlighting the importance of social and environmental factors on children's
physical activity. Other studies, such as [33] and [34], also have a strong
influence, particularly regarding children's environment and exposure to
activity. In general, the most cited publications occurred between 2006 and
2011, indicating that early research has had a significant impact and provided
a theoretical foundation for further studies. Furthermore, the dominant topics
related to physical activity, environment, and child development reflect the

main focus of this field.
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Figure 2. Collaboration between Countries

The visualization of the collaboration network between countries shows
a complex structure with the United States as the main hub, indicating its
dominance in scientific production and collaboration. Countries such as
Australia, Canada, and the Netherlands serve as important hubs between

clusters. European clusters such as Spain, Germany, and Sweden exhibit strong
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internal linkages, while Asian countries such as China and Japan are connected
through global collaboration. Indonesia sits on the periphery with limited
connectivity. Overall, this map reflects an imbalance in global collaboration,

with developed countries dominating research networks.

Documents by country or territory

Compare the document counts for up to 15 countries/territories.

United States
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Canada

Italy

United Kingdom
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Denmark
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China
0 10 20 30 40 50 60 70 80
Documents

Figure 3. Documents by Region

Figure 3 shows the United States' strong dominance in the number of
publications, far surpassing other countries. Australia and Canada follow,
followed by Italy and the United Kingdom, with relatively similar contributions.
European countries such as the Netherlands and Portugal show intermediate
contributions, while China remains relatively low. This pattern highlights the
imbalance in global scientific production, with developed Western countries

dominating research.
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Figure 4. Study area structure

Figure 4 shows a co-citation network map using VOSviewer that
illustrates the intellectual structure of a field. Node size represents citation
intensity, while color indicates thematic clusters. Red clusters (e.g.,, Kimber,
2011; Boldemann, 2006; Alhassan, 2007) reflect key conceptual foundations.
Green clusters, dominated by Brown (2009), Hannon (2008), and Henderson
(2015), represent empirical developments and implementations. Blue clusters,
centered on Pesce (2016), indicate contemporary research directions
connected to recent studies. Yellow and orange clusters (e.g., Poulsen, 2007;
Tortella, 2021) serve as links between themes. Peripheral nodes represent new
research with limited connections. Overall, this map demonstrates the field's
evolution from foundational theory to increasingly integrated modern

applications and innovations.
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Figure 6. Research novelty

This VOSviewer visualization shows a map of keyword co-occurrence
over time (blue = old, yellow = new). Dominant keywords such as human, male,
and preschooler are in the center, indicating a primary focus on early childhood
population studies and physiological-psychological aspects. Links to terms
such as child well-being, environmental planning, and health policy suggest a
multidisciplinary approach. Newness (contemporary) is evident in yellow
keywords such as motor skills, education, child development, cognition, and
teachers, reflecting a recent research shift toward integrating education, motor
development, and cognitive development in children. This indicates a new
trend emphasizing education-based interventions and holistic development
over traditional medical approaches.

DISCUSSION
Research findings indicate that there has been a significant increase in

research on outdoor physical activity (OPA) and motor skills, particularly after
2018. The number of publications peaked between 2022 and 2024. This
suggests that the role of outdoor physical activity in enhancing children's motor
development is receiving increasing academic attention (Deng et al., 2024).

Keyword analysis indicates that the relationship with health, environment, and
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education is multidisciplinary, with themes such as motor skills, physical
exercise, and child development being the main focus of research. However,
wealthy countries continue to dominate the distribution of publications,
indicating a lack of global contribution.

Several leading health organizations have emphasized the importance
of outdoor play in supporting children's health. For example, the Council of
Chief Medical Officers of Health of Canada and the Canadian Paediatric Society
emphasize that outdoor play is a critical component in maintaining children's
physical health and development (Beaulieu & Beno, 2024; Yogman et al., 2018).
Furthermore, modern clinical practice is beginning to prescribe outdoor play
as a therapeutic strategy to improve overall health (Rariden & Kuhn, 2024;
Sundermann etal., 2023).

In line with this, outdoor play significantly contributes to increased
physical activity and reduced sedentary behavior in children aged 3-12 years
(C. Gray et al,, 2015). Furthermore, this approach has great potential for future
global health policy implementation (Kondo et al., 2020). Thus, outdoor play
serves not only as a recreational activity but also as a promotive and preventive
intervention for children's health.

Although this study was conducted with great care, researchers should
highlight limitations that should be considered when interpreting the findings.
The bibliometric analysis did not fully capture papers indexed in other
databases, such as Web of Science, PubMed, or Google Scholar, as it only used
the Scopus database. Furthermore, the survey was limited to English-language
publications, which may have uncovered significant scientific contributions
from developing countries. The bibliometric approach does not adequately
reflect the methodological quality or empirical efficacy of implementing
Outdoor Play Activity (OPA) for early childhood motor development, as it
focuses more on publication patterns, citations, and network connections.

It is recommended that future studies utilize multiple databases
worldwide to provide a more comprehensive and representative body of
knowledge. To further clarify the effectiveness of OPA therapy, future studies

should also employ systematic review or meta-analysis techniques.
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Furthermore, longitudinal research on how outdoor play activities affect
children's motor, social, emotional, and cognitive development is essential.
Potential new research directions include the integration of sensors, the
Internet of Things, and digital analytics in tracking children's motor activity. To
create locally tailored and sustainable OPA models that consider cultural
characteristics, environments, and early childhood educational needs, research
in developing countries is also crucial.

CONCLUSION
Outdoor Play Activity and early childhood motor skills expanded

substantially between 2006 and 2026, particularly after 2018. This
bibliometric analysis shows that OPA supports not only motor skill
development but also cognitive, social, health, and overall well-being outcomes.
The field has become increasingly multidisciplinary, with growing emphasis on
physical activity, preventive health, and early childhood education. Although
high-income countries dominate research collaborations, greater contributions
from developing countries are needed to provide more inclusive and context-
specific evidence. These findings offer a scientific foundation for designing play
environments, educational policies, and outdoor activity programs that
promote optimal child development. Despite limitations related to the use of a
single database and bibliometric methods, this study highlights future research
directions, emphasizing broader international collaboration, longitudinal
studies, and technology-based approaches to support sustainable early
childhood development.

REFFERENCE

Alhassan, S., Sirard, J. R,, & Robinson, T. N. (2007). The effects of increasing
outdoor play time on physical activity in Latino preschool children.
International Journal of Pediatric Obesity, 2(3), 153-158.
https://doi.org/10.1080/17477160701520108

Bassett, D. R, John, D., Conger, S. A, Fitzhugh, E. C,, Coe, D. P., Bassett, D. R,
John, D., Conger, S. A, Fitzhugh, E. C., & Coe, D. P. (2015). Trends in
Physical Activity and Sedentary Behaviors of United States Youth.
Journal of Physical Activity and Health, 12(8), 1102-1111.
https://doi.org/10.1123/JPAH.2014-0050

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



559

Beaulieu, E., & Beno, S. (2024). Healthy childhood development through
outdoor risky play: Navigating the balance with injury prevention.
Paediatrics & Child Health, 29(4), 255-261.
https://doi.org/10.1093 /PCH/PXAEO016

Beyer, K. M. M,, Szabo, A., Hoormann, K., & Stolley, M. (2018). Time spent
outdoors, activity levels, and chronic disease among American adults.
Journal of Behavioral Medicine, 41(4), 494-503.
https://doi.org/10.1007/5S10865-018-9911-1

Biernat, E., & Pigtkowska, M. (2025). Outdoor Physical Activity in the Service
of Sustainable Development and One Health: The Role of Physical
Activity in Shaping Pro-Social and Pro-Environmental Attitudes.
Sustainability 2025, Vol. 17, 17(15).
https://doi.org/10.3390/SU17156926

Binns, H. ]., Forman, J. A, Karr, C. ]., Osterhoudt, K., Paulson, J. A, Roberts, ]. R,,
Sandel, M. T,, Seltzer, J. M., Wright, R. O., Kim, J. ]., Blackburn, E,,
Anderson, M., Savage, S., Rogan, W.]., Jackson, R. ], Tester, ]. M., & Spire,
P. (2009). The Built Environment: Designing Communities to Promote
Physical Activity in Children. Pediatrics, 123(6), 1591-1598.
https://doi.org/10.1542 /PEDS.2009-0750

Boldemann, C., Blennow, M., Dal, H., Martensson, F., Raustorp, A., Yuen, K., &
Wester, U. (2006). Impact of preschool environment upon children’s
physical activity and sun exposure. Preventive Medicine, 42(4), 301-
308. https://doi.org/10.1016/].YPMED.2005.12.006

Brown, W. H,, Pfeiffer, K. A., Mclver, K. L., Dowda, M., Addy, C. L., & Pate, R. R.
(2009). Social and Environmental Factors Associated With Preschoolers’
Nonsedentary Physical Activity. Child Development, 80(1), 45-58.
https://doi.org/10.1111/].1467-8624.2008.01245.X

Christensen, K. M., Wilson, |. F,, & Holt, ]. M. (2013). The relationship between
outdoor recreation and depression among older adults. World Leisure
Journal, 55(1), 72-82. https://doi.org/10.1080/04419057.2012.759143

Craig, D., Trina, N. A,, Monsur, M., Haque, U. T., Farrow, G., Hasan, M. Z.,
Tasnim, F., & Akinbobola, M. S. (2024). Effective Nature-Based Outdoor
Play and Learning Environments for below-3 Children: A Literature-
Based Summary. International Journal of Environmental Research and
Public Health, 21(9), 1247. https://doi.org/10.3390/1JERPH21091247

Deng, ], Liu, T., & Long, Z. (2024). Factors affecting outdoor physical activity
(OPA) in children and adolescents: A systematic review and meta-
analysis. Heliyon, 10(21), e38859.
https://doi.org/10.1016/].HELIYON.2024.E38859

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



560

Dewi, P. S., Widodo, A., Rochintaniawati, D., & Prima, E. C. (2021). Web-Based
Inquiry in Science Learning: Bibliometric Analysis. Indonesian Journal of
Science and Mathematics Education, 4(2), 191-203.
https://doi.org/10.24042 /ijsme.v4i2.9576

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to
conduct a bibliometric analysis: An overview and guidelines. Journal of
Business Research, 133, 285-296.
https://doi.org/10.1016/].JBUSRES.2021.04.070

Drapeau, C., Lenze, L., Montiel, C., Gallant, F., Bélanger, M., & Doré, L. (2025).
Association between outdoor physical activity and positive mental
health in adolescence: estimating the mediation effect of autonomy,
competence and relatedness. The International Journal of Behavioral
Nutrition and Physical Activity, 22(1), 150.
https://doi.org/10.1186/5S12966-025-01847-Z

Ersozly, Z., & Karakus, M. (2019). Mathematics Anxiety: Mapping the
Literature by Bibliometric Analysis. Eurasia Journal of Mathematics,
Science and Technology Education, 15(2), em1673.
https://doi.org/10.29333/EJMSTE /102441

Garfield, E. (2009). From the science of science to Scientometrics visualizing
the history of science with HistCite software. Journal of Informetrics,
3(3),173-179. https://doi.org/10.1016/].J01.2009.03.009

Gray, C., Gibbons, R, Larouche, R., Sandseter, E. B. H., Bienenstock, A.,
Brussoni, M., Chabot, G., Herrington, S., Janssen, 1., Pickett, W., Power, M.,
Stanger, N., Sampson, M., & Tremblay, M. S. (2015). What is the
relationship between outdoor time and physical activity, sedentary
behaviour, and physical fitness in children? A systematic review.
International Journal of Environmental Research and Public Health,
12(6), 6455-6474. https://doi.org/10.3390/ijerph120606455

Gray, T., Down, M. ]. A, Mann, ., Barnes, ], Sturges, M., Eager, D., Pigott, F.,
Harper, A, Hespos, S., Miller, R. M., & Reis, A. (2025). Risky Outdoor Play
and Adventure Education in Nature for Child and Adolescent Wellbeing:
A Scoping Review. Behavioral Sciences, 16(1), 5.
https://doi.org/10.3390/BS16010005/S1

Guleria, D., & Kaur, G. (2021). Bibliometric analysis of ecopreneurship using
VOSviewer and RStudio Bibliometrix, 1989-2019. Library Hi Tech,
39(4), 1001-1024. https://doi.org/10.1108/LHT-09-2020-
0218/FULL/XML

Hannon, J. C,, & Brown, B. B. (2008). Increasing preschoolers’ physical activity
intensities: An activity-friendly preschool playground intervention.

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



561

Preventive Medicine, 46(6), 532-536.
https://doi.org/10.1016/].YPMED.2008.01.006

Huang, T., Zhong, W., Lu, C,, Zhang, C., Deng, Z., Zhou, R., Zhao, Z., & Luo, X.
(2022). Visualized Analysis of Global Studies on Cervical Spondylosis
Surgery: A Bibliometric Study Based on Web of Science Database and
VOSviewer. Indian Journal of Orthopaedics, 56(6), 996-1010.
https://doi.org/10.1007/543465-021-00581-5,

Kimbro, R. T., Brooks-Gunn, J., & McLanahan, S. (2011). Young children in
urban areas: Links among neighborhood characteristics, weight status,

outdoor play, and television watching. Social Science & Medicine, 72(5),
668-676. https://doi.org/10.1016/].SOCSCIMED.2010.12.015

Kondo, M. C., Oyekanmi, K. O., Gibson, A., South, E. C., Bocarro, ]., & Hipp, J. A.
(2020). Nature Prescriptions for Health: A Review of Evidence and
Research Opportunities. International Journal of Environmental
Research and Public Health 2020, Vol. 17, 17(12), 1-16.
https://doi.org/10.3390/]JERPH17124213

Lee, C. L. S. G., Felps, W,, & Baruch, Y. (2014). Toward a taxonomy of career
studies through bibliometric visualization. Journal of Vocational
Behavior, 85(3), 339-351. https://doi.org/10.1016/].JVB.2014.08.008

Lee, R. L. T, Lane, S.].,, Tang, A. C. Y., Leung, C,, Louie, L. H. T, Browne, G., &
Chan, S. W. C. (2020). Effects of an Unstructured Free Play and
Mindfulness Intervention on Wellbeing in Kindergarten Students.

International Journal of Environmental Research and Public Health,
17(15), 5382. https://doi.org/10.3390/IJERPH17155382

Loebach, |., Sanches, M., Jaffe, ]., & Elton-Marshall, T. (2021). Paving the way
for outdoor play: Examining socio-environmental barriers to
community-based outdoor play. International Journal of Environmental
Research and Public Health, 18(7), 3617.
https://doi.org/10.3390/IJERPH18073617/S1

Orduna-Malea, E., & Costas, R. (2021). Link-based approach to study scientific

software usage: the case of VOSviewer. Scientometrics, 126(9), 8153-
8186. https://doi.org/10.1007/S11192-021-04082-Y/TABLES /11

Oyewola, D. 0., & Dada, E. G. (2022). Exploring machine learning: a
scientometrics approach using bibliometrix and VOSviewer. SN Applied
Sciences, 4(5). https://doi.org/10.1007 /S42452-022-05027-7

Pawlowski, C. S., Madsen, C. D., Toftager, M., Amholt, T. T., & Schipperijn, ].
(2023). The role of playgrounds in the development of children'’s

fundamental movement skills: A scoping review. PLOS ONE, 18(12),
€0294296. https://doi.org/10.1371/JOURNAL.PONE.0294296

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



562

Pesce, C., Masci, I., Marchetti, R., Vazou, S., Sdakslahti, A., & Tomporowski, P.
D. (2016). Deliberate play and preparation jointly benefit motor and
cognitive development: Mediated and moderated effects. Frontiers in
Psychology, 7(MAR), 175175.
https://doi.org/10.3389/FPSYG.2016.00349/TEXT

Poulsen, A. A,, Ziviani, ]. M., Cuskelly, M., & Smith, R. (2007). Boys With
Developmental Coordination Disorder: Loneliness and Team Sports

Participation. The American Journal of Occupational Therapy, 61(4),
451-462. https://doi.org/10.5014/AJ0T.61.4.451

Ramsden, R, Han, C. S., Mount, D., Loebach, |., Cox, A., Herrington, S., Bundy,
A., Fyfe-Johnson, A, Sandseter, E. B. H., Stone, M., Tremblay, M. S., &
Brussoni, M. (2022). An Intervention to Increase Outdoor Play in Early
Childhood Education Centers (PROmoting Early Childhood Outside):
Protocol for a Pilot Wait-list Control Cluster Randomized Trial. JMIR
Research Protocols, 11(7), e38365. https://doi.org/10.2196 /38365

Ramsden, R,, Pike, 1., Thorne, S., & Brussoni, M. (2025). Children’s outdoor
play at early learning and child care centres: Examining the impact of

environmental play features on children’s play behaviour. PLOS One,
20(12), e0318538. https://doi.org/10.1371/JOURNAL.PONE.0318538

Rariden, C., & Kuhn, A. (2024). An Introduction to Nature Prescribing: Health
Benefits of Nature. The Journal for Nurse Practitioners, 20(10), 105161.
https://doi.org/10.1016/].NURPRA.2024.105161

Rohde, ]. F.,, Larsen, S. C,, Sederberg, M., Bahrenscheer, A., Nielsen, A. K,
Heitmann, B. L., & Specht, I. 0. (2023). Outdoor Kindergartens: A
Structural Way to Improve Early Physical Activity Behaviour?
International Journal of Environmental Research and Public Health,
20(6), 5131. https://doi.org/10.3390/IJERPH20065131

Ryu, J., & Heo, J. (2018). Relationships between leisure activity types and
well-being in older adults. Leisure Studies, 37(3), 331-342.
https://doi.org/10.1080/02614367.2017.1370007

Soderstrom, M., Boldemann, C., Sahlin, U., Martensson, F., Raustorp, A., &
Blennow, M. (2013). The quality of the outdoor environment influences
childrens health - A cross-sectional study of preschools. Acta Paediatrica,
International Journal of Paediatrics, 102(1), 83-91.
https://doi.org/10.1111/APA.12047;JOURNAL:JOURNAL:16512227;WG
ROUP:STRING:PUBLICATION

Sovacool, B. K,, Daniels, C., & AbdulRafiu, A. (2022). Science for whom?
Examining the data quality, themes, and trends in 30 years of public
funding for global climate change and energy research. Energy Research

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



563

& Social Science, 89, 102645.
https://doi.org/10.1016/].ERSS.2022.102645

Spencer, R. A,, Joshi, N., Branje, K., Murray, N, Kirk, S. F. L., & Stone, M. R.
(2021). Early childhood educator perceptions of risky play in an outdoor
loose parts intervention. AIMS Public Health, 8(2), 213.
https://doi.org/10.3934/PUBLICHEALTH.2021017

Sundermann, M., Chiellij, D., & Spell, S. (2023). Nature As Medicine: The 7th
(Unofficial) Pillar of Lifestyle Medicine. American Journal of Lifestyle
Medicine, 17(5), 717. https://doi.org/10.1177/15598276231174863

Sutapa, P., Pratama, K. W., Rosly, M. M,, Alj, S. K. S., & Karakauki, M. (2021).
Improving Motor Skills in Early Childhood through Goal-Oriented Play
Activity. Children, 8(11), 994.
https://doi.org/10.3390/CHILDREN8110994

Tremblay, M. S., Gray, C., Babcock, S., Barnes, |., Bradstreet, C. C., Carr, D.,
Chabot, G., Choquette, L., Chorney, D., Collyer, C., Herrington, S., Janson,
K., Janssen, I, Larouche, R., Pickett, W., Power, M., Sandseter, E. B. H.,
Simon, B., & Brussoni, M. (2015). Position statement on active outdoor
play. International Journal of Environmental Research and Public Health,
12(6), 6475-6505. https://doi.org/10.3390/IJERPH120606475

van Eck, N. J., & Waltman, L. (2017). Citation-based clustering of publications
using CitNetExplorer and VOSviewer. Scientometrics, 111(2), 1053-
1070. https://doi.org/10.1007/S11192-017-2300-7 /TABLES /4

Wu, C. Da, McNeely, E., Cedefio-Laurent, J. G., Pan, W. C., Adamkiewicz, G.,
Dominici, F., Lung, S. C. C,, Su, H.]., & Spengler, ]. D. (2014). Linking
Student Performance in Massachusetts Elementary Schools with the

“Greenness” of School Surroundings Using Remote Sensing. PLOS ONE,
9(10), e108548. https://doi.org/10.1371/JOURNAL.PONE.0108548

Xue, ], Zartarian, V., Moya, ], Freeman, N., Beamer, P., Black, K., Tulve, N., &
Shalat, S. (2007). A meta-analysis of children’s hand-to-mouth frequency
data for estimating nondietary ingestion exposure. Risk Analysis, 27(2),
411-420. https://doi.org/10.1111/].1539-
6924.2007.00893.X;ISSUE:ISSUE:DOI

Yogman, M., Garner, A., Hutchinson, ], Hirsh-Pasek, K., Golinkoff, R. M., Baum,
R., Gambon, T., Lavin, A., Mattson, G., & Wissow, L. (2018). The Power of
Play: A Pediatric Role in Enhancing Development in Young Children.
Pediatrics, 142(3). https://doi.org/10.1542 /PEDS.2018-2058

Zhou, Z.,Zhou, Y., & Shen, H. (2025). Comparing gross motor performance,
physical fitness between young children with and without sensory

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



564

integration dysfunction. Journal of Exercise Science & Fitness, 23(4),
349-360. https://doi.org/10.1016/].JESF.2025.06.005

Jurnal Sporta Saintika, Open Access Journal: http://sportasaintika.ppj.unp.ac.id/



