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Abstract. This study investigates the trends and developments in swimming education in schools from 2010 to 2024
through a bibliometric analysis. Utilizing data from Scopus, this research analyzes publication trends, authorship
contributions, and international collaborations in the field of school swimming education. The results reveal a significant
increase in the number of publications, particularly over the last six years, indicating a growing awareness of swimming
education's importance as an integral part of school curricula for safety, physical fitness, and character development. Key
authors, including Kevin Moran and Amy E. Peden, were found to contribute substantially to the literature, particularly
on water safety and swimming skills. The United States, Australia, and the United Kingdom emerged as leading
contributors, with the U.S. positioned as a central node in international collaboration networks. Furthermore, keyword
analysis highlighted themes such as “swimming education,” “water safety,” and “physical health,” underscoring the
focus on skill development and student safety. Overall, this study highlights the critical role of swimming education in
forming resilient, health-conscious young individuals and underscores the need for policies that support accessible
swimming programs in schools globally. These findings provide a foundation for further research and policy-making
aimed at enhancing the effectiveness and reach of swimming education in educational settings worldwide.
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a strategic step to reduce the risk of drowning and educate

I. INTRODUCTION

Swimming can be defined as the ability to move in water
with effective propulsion, enjoy the water, and master
various  skills, both above and below the
water.(Kamaruzaman et al., 2024; King et al., 2020) Not
only does it serve as a physical activity that improves fitness,
but it is also a crucial skill in the context of water
safety.(Chrobot & Kjendlie, n.d.; Peden et al., 2024) The
World Health Organization (WHO) notes that drowning is
one of the leading causes of death for children, especially in
countries with large areas of water or that experience
frequent flooding.(Roberts et al., 2024; Willcox-pidgeon et
al., 2020). Swimming education in schools has become one
of the important aspects in the development of students'
physical and safety skills. (Carolina, Kim, et al., 2023;
Ivanenko et al., 2020; Sundan & Haga, 2024) Therefore,
integrating swimming education in the school curriculum is
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students on the importance of water safety. (Peden, 2020;
Zhu et al., 2023)

A number of previous studies have highlighted the
benefits of swimming education, both in terms of students'
physical and mental health.(Overbury et al., 2023; Zhang &
Liu, 2024) Several studies have found that students who
participate in swimming programs tend to have better
cardiovascular health. (Dar & Jain, 2020; Van Der Rowe,
2023; Wrbblewski, 2024) And the stress level of students
who participated in the swimming program was lower than
students who did not participate in the program.(Acordi et al.,
2019; Yadolahzadeh, 2020) In addition, other studies have
also shown that swimming skills can improve students' self-
confidence and social skills.(Alshorman et al., 2024; Orabi
et al., 2021) In addition to these benefits, recent studies have
also begun to highlight how swimming education or learning
can contribute to the development of better discipline,
responsibility, and emotional coping skills among


http://creativecommons.org/licenses/by-nc/4.0/
mailto:soleh@upi.edu
mailto:mustikafitri@upi.edu
mailto:sandeytanra18@upi.edu
mailto:mustikafitri@upi.edu

Journal of Education, Teaching, and Learning
Volume 9 Number 1, 2024 Special Issue. Page 297-303

ATETE
mimnin i P-1SSN: 2477-5924 e-ISSN: 2477-8478

students.(Krieger, 2024; Murdoch & Hong, 2024) There is a
growing body of evidence to support swimming education as
an important pillar of physical education, (Carolina, Lee, et
al., 2023; Sawicki, 2020) schools in various countries are
starting to integrate swimming programs  more
systematically in their curriculum,(Kim et al., 2022; Moura
et al., 2022) Swimming education is also part of the effort to
create a generation that is healthy, resilient, and able to adapt
to diverse environments.(Britton, 2020; Zafar et al., 2024)
However, the implementation of swimming education in
schools is not always evenly distributed, as challenges
include a lack of swimming pool facilities, a shortage of
qualified instructors, and education policies that do not fully
support the program. (Olstad et al., 2021) While there are
numerous studies that support the benefits of swimming
education, there are limited studies that analyze the
development of literature and research trends related to this
topic globally.(Huang et al., 2023; Morais et al., 2024)

Bibliometric analysis is now recognized as one of the
key methods in exploring trends, patterns, and overall
development of scientific literature.(Garg et al., 2023; Liu et
al.,, 2022; Passas, 2024) Using mathematical methods,
network analysis, and clustering algorithms, influential
researchers, institutions, and journals can be identified, and
current research trends in a particular field can be
recognized.(Apriady, 2024; Gyeom et al., 2024; Rizky et al.,
2022) This study aims to analyze the trend and development
of swimming education in schools between 2010 and 2024
using bibliometric analysis method. Through the analysis of
academic publications from various journals and scientific
sources, this study examines the network of events
containing keywords selected by the authors, and evaluates
the growth patterns in publications and citations. (Baas et al.,
2020; Tang et al., 2021) In addition, the research also
examines key developments and trends in the field of
swimming education, leading authors, influential journals,
and countries actively contributing to the field. With these
findings, researchers and readers can monitor the
development and expansion of swimming education-related
subjects, identify under-covered research gaps, and
understand current and future areas of study.

Il. METHODS

In this study, a bibliometric analysis method was used to
identify trends, patterns, and developments in the literature
related to swimming education in schools.(Donthu et al.,
2021; Herlina et al., 2025; Polat & A, 2024; Rincén et al.,
2023) This method was chosen for its ability to provide a
comprehensive overview of the relationships between
researchers, journals, institutions, and emerging research
topics in the field.(Goyal & Kumar, 2020; Ozkad: et al.,
2022; Wen et al., 2024) Bibliometric analysis allows
researchers to map the growth of the literature and reveal
dominant areas of research with potential for further
development.(Apriady et al., 2023; Moral-mufioz et al., 2020)

Research data was obtained from the Scopus database
provided by Elsevier which is known for its wide coverage
and high credibility in providing relevant academic

publications.(Apriady et al., 2024; Yubo et al., 2023) The
publications included journal articles, conference
proceedings, and other scientific documents related to
swimming education in schools. The analysis process began
with a literature search using keywords such as Swimming
and Education. Once the data was collected, several steps of
analysis were performed. First, publications were analyzed
based on number per year and number of citations to identify
trends in literature growth. Secondly, a network analysis was
conducted to reveal the relationships between researchers,
institutions and countries contributing to the study.
Clustering algorithms were used to identify major themes
and recent trends in the field of swimming education.
VOSviewer software was used to visualize collaboration
networks and patterns emerging from the bibliometric data.

Fig. 1. Document Article Filtering Process in Scopus

In addition, this study also utilized data from Scopus,
where approximately 1089 articles were published in the last
14 years, from 2010 to 2024. The exploration of Scopus data
was conducted on October 17, 2024 and focused on
collecting journals and articles related to swimming
education by extracting bibliographic data including
citations, keywords, abstracts, and key findings from
relevant articles. To keep the focus on genuinely related
literature, filters were applied so that only articles discussing
swimming education and school sport were included in the
analysis, and the specific keywords used are outlined below.

TITLE-ABS-KEY ( swimming AND education ) AND
PUBYEAR > 2009 AND PUBYEAR < 2025 AND ( LIMIT-
TO (DOCTYPE, "ar")) AND ( LIMIT-TO ( LANGUAGE ,
"English"))

1. RESULTS

1) Document Published

From 2010 to 2024, researchers from various countries
have published a number of articles related to swimming
education in schools. The trend of publications related to
swimming education during this period is shown in Figure 2.
Based on analysis of the Scopus database, in 2010 there
were 43 articles published. In 2011, this number increased to
46 articles, in 2012 the number ofarticles increased to 52, in
2013 there was another increase in the number of articles to
68, and 2014 there was a significant increase to 86 articles
published. But in the following year 2015 there was a fairly
drastic decline of 63 articles. In 2016 there was another
decline to 56 articles. And in 2017, 2018, and 2019 the



number of articles fluctuated to 65, 61 and 66 articles
respectively. Starting in 2020, the number of publications
again showed an increasing trend, with 87 articles published
in that year. The increase continued until it reached 105
articles in 2021, in 2022 it decreased again to 94 articles, and
in 2023 it experienced an increasing trend again to 98
articles, the peak in 2024 the articles published totaled 99
articles. When viewed from the last 6 years, the increasing

trend is very significant from 2018 to 2024, reflecting the
growing attention to research in the field of swimming
education, in line with the increasing awareness of the
importance of swimming ability as a safety skill and
physical activity in schools. Although in the last 3 years the
total number of article publications could not exceed the
number of publications in 2021.
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Documents by year

Fig. 2. Document Published on Scopus Databased

Table 1 displays the top 10 authors with the most
influential articles in the research on Swimming Education
in schools. The article with the highest number of citations is
Sacher et al., with a total of 252 citations. In second place is
Munari et al., with 202 citations. third place is Shuai et al.,
with 189 citations. Dahmann et al. occupies the fourth
position with 181 citations. Furthermore, articles written by
Aubry, Kopman, Kerr, Swenson and Dangkas each have less
than 170 citations.

Tabel 1. Top 10 Articles with the most citatins on scopus
Citations
Total
252

No Document Title Authors and Year

Randomized controlled trial of the
MEND program: A family-based
community intervention for childhood
obesty

Marine litter on Mediterranean shores:
Analysis of composition, spatial
distribution and sources in north-
western Adriatic beaches

Thermal Vibration Correlation

3 Function Formalism for Molecular
Excited State Decay Rates

The active city? Disparities in provision
of urban public recreation resources
Effects of water exercise swimming
program on aquatic skills and social
behaviors in children with autism
spectrum disorders

(Sacher et al., 2009)

202
(Munari et al., 2015)

189
(Shuai, 2020)

181
(Dahmann et al., 2010)
170

(Pan, 2010)

2) Author Analysis

Figure 3. shows that among the top 10 most productive
researchers in the field of school swimming education, some
have made significant contributions through their
publications. Researchers such as Moran Kevin, Peden Amy
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Evidence of disturbed sleep and 167
6 increased illness in overreached
endurance athletes

Design, modeling, and characterization
of a miniature robotic fish for research
and education in biomimetics and
bioinspiration

Epidemiology of exertional heat illness
among U.S. High School Athletes
Epidemiology of US High School

9 sports-related ligamentous ankle
injuries, 2005/06-2010/11

Multiple voices: Improving
participation of muslim girls in physical
education and school sport

(Aubry et al., 2014)

(Kopman et al., 2013)

(Kerr et al., 2013) 139

(Swenson et al., 2013) 131

(Dagkas et al., n.d.) 127

10

E have contributed greatly by publishing 11 documents of
articles. And Franklin Richard C, Knechtle Patrizia,
Roseman Thomas, Seifert Ludovic, Quan Linda, Petrass
Laureen A and Brander Robert W, have also made important
contributions with five to eight articles addressing crucial
aspects of research related to swimming education in schools.
In terms of number of citations, Knechtle, Patrizia have the
highest citations thanks to two different documents of 6 and
7 documents respectively, which shows a remarkable level
of productivity. These researchers reflect their dedication to
advancing innovation and knowledge in the field of
swimming education especially for school children. This
research aligns with these studies, especially in the context
of school swimming education, where trends, patterns and
literature contributions from prolific researchers in the field
of sport can help identify important areas for further
development. Contributions that focus on sport and physical
education for children, as analyzed in this study, provide a
strong basis for further developing effective swimming
education programs in schools.

Figure 3. Productive Authors based on Documents and Citation

Table 2. Authors. Document and Citations.

Rank  Author Doc. Cite  Rank  Author Doc. _ Cite

1 Moran, 11 202 6 Knechtle, 6 238
Kevin Patrizia

2 Peden, 11 90 7 Seifert, 6 155
Amy E Ludovic

3 Franklin, 8 121 8 Quan, 6 141
Richard C Linda

4 Knechtle, 7 249 9 Petrass, 5 139
Patrizia Lauren A

5 Rosemann, 6 226 10 Brander, 5 54
Thomas Robert

W

3) Country Analysis

Table 3 shows the top 10 countries based on the number
of documents generated. The United States is in first place
with 230 documents, followed by Australia with 137
documents, as well as the UK with 97 documents, Spain,
China and Brazil which produce 52, 51, and 50 documents



respectively. While from Canada, Poland, Germany and
France all documents are below 50 documents, still in Table
3 also shows the 10 countries with the most citations, where
the United States is ranked first with a total of 4033 citations,
followed by Australia with 2551 citations, and the UK with
1826. And other countries such as Spain, China, Brazil,
Canada, Poland Germany and France the number of
citations is below 1000. Figure 4 illustrates the collaboration
network map, where the United States has the most
significant central role, followed by Australia, the UK,
Spain and China. These countries show close collaboration
with other countries and have a strong academic presence in
the research field..
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Fig 4. Most productive countries based on documents and citations

Table 3. Country. Document and Citations.

Rank Author Doc. Cite Rank Author Doc. Cite
United .
1 States 230 4033 6 Brazil 50 664
2 Australia 137 2551 7 Canada 47 696
3 united o7 g5 g Poland 46 379
Kingdom
4 Spain 52 601 9 Germany 45 840
5 China 51 704 10 France 38 839

4) Co-occurrence Analysis of Keywords

Keywords can provide deep insights into the core content
of an articlee. When two or more keywords appear
simultaneously in the same article, this is referred to as co-
keywords (Su & Lee, 2010). In the world of scientific
knowledge, co-keyword analysis is used to identify popular
research topics and trace the boundaries of research (Chen,
Dubin, & Kim, 2014; Lee & Su, 2010). In this study, co-
keyword analysis was conducted using VOSviewer software
with the fractional counting method. This study stipulates
that each keyword must appear at least twice, and the unit of
analysis used is the author's keyword. The results of this
keyword clustering are presented in Table 4 and Figure 5,
which show clusters of relevant research topics.
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Fig 5. Keyword Analysis

Table 4. Clusters and keywords based on VOSViewer
Cluster Item Colour Percent
Cluster 1 Ability, article, class, development,
effectiveness, field, Implication,
importance,interview, lesson,
literature, opportunity, paper, parent,
perception, physical education,
process, quality, skill, student,
support, teacher.
Athlete, coach, combination,
comparison, competition, effect,
exercise, experimental group,
improvement, increase, minute,
performance, significant diference,
sport, subject, swimmer, test,
training.
Attitude, awareness, community,
confidence interval, cross sectional
study, female, frequency, healt
education, information, male,
percent, population, question,
respondent, sample, tratment, water.

Total

Green 39% 23

Cluster 2

32% 19

Cluster 3

Blue 29% 17

Total 100% 59

IV.DISCUSSION

The results of this study show a significant increase in
publications related to swimming education in schools over
the period 2010 to 2024. A consistent increase was
particularly evident in the last six years, reflecting a growing
awareness of the importance of swimming education as an
integral part of the school curriculum. This trend indicates
that swimming education is beginning to be recognized not
only as a physical activity, but also as an essential safety
skill. The number of publications peaking in 2024, with 99
articles, reinforces the view that swimming education has
far-reaching benefits, both in terms of water safety and
students' physical and character development.

An analysis of researcher contributions shows that a
number of researchers, such as Kevin Moran and Amy E.
Peden, have played a significant role in expanding the
swimming education literature, particularly in relation to
water safety and swimming training for school students. The
success of these researchers, demonstrated through their high
number of publications, demonstrates a dedication to
developing understanding in this area. Dr. Knechtle
Patrizia's research, with its high number of citations, shows
great influence in the development of swimming education
policy and practice, indicating that their work has made an
important contribution to future research directions.

In addition, the United States leads in the number of
publications related to this topic, followed by Australia and
the United Kingdom, with each country demonstrating



educational policy support for school swimming programs.
The United States also has a close network of international
collaborations with countries including Australia, the United
Kingdom and China, demonstrating the importance of global
collaboration in setting swimming education standards that
can be adopted internationally to improve student safety
around the world.

Analysis of the co-occurrence of keywords in this study
also revealed key topics in the school swimming education
literature. Themes such as “swimming education,” “water
safety,” and “physical health” emerged as dominant topics,
indicating that researchers' attention is currently focused on
the development of swimming skills as part of physical
education as well as the importance of student safety in the
water. These groupings provide a view of the main trends in
research as well as indicating areas that still require further
exploration.

Overall, the findings from this study highlight that
swimming education is increasingly recognized as an
important component of students' education globally. An
increasing number of publications, significant contributions
from leading researchers and extensive international
collaboration demonstrate that swimming education has a
key role to play in shaping a generation that is healthy,
resilient and ready to face environmental challenges. These
findings provide a strong foundation for the development of
more effective swimming education programs and support
efforts to improve the safety and health of students
worldwide.
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V. CONCLUSIONS

In summary, this study provides a comprehensive insight
into the evolution, trends and collaborative dynamics of
research in school Swimming Education from 2010 to 2024.
Based on publications in the Scopus database, the findings
reveal that: the number of publications has been increasing,
although there is an up and down trend from year to year,
The analysis reveals a fluctuating publication pattern, the
beginning of which shows that the trend increases in 2019,
and in the peak year of the most publications 2021, then in
the last year 2024 the publication trend decreases but not so
drastically. this shows that the scientific interest and
investment in this field is so great. Significant contributions
highlighted include  Sacher's (2017) Family-based
community interventions to address childhood obesity,
which garnered 252 citations, underscoring critical
challenges and opportunities in the domain. Top researchers
such as Munari, Shuai, Dahmann, Pan, and Aubry, have
played an important role in advancing knowledge through
prolific publications. The United States' dominance in
document and citation production, coupled with the strong
international  collaboration visualized in Figure 4,
underscores its leadership and influence in shaping the
global research agenda. However, the limitations of
language bias, publication selectivity and bibliometric
approaches suggest opportunities for future research to
explore broader literature sources and qualitative dimensions
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to enhance our understanding and of

comprehensive School Swimming education.
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