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ABSTRACT

Background: Artistic swimming in Indonesia has grown slowly due to limited participation and the absence of
standardized regulations at the beginner level. Although basic stroke events are often held, they lack a consistent
and validated competition system, creating a gap that reduces fairness and hampers athlete development.
Objectives: This study aimed to design and validate a standardized management model for basic stroke artistic
swimming competitions. Methods: Research and development (R&D) following Borg and Gall was applied at the
expert validation stage. Ten nationally and internationally certified judges evaluated the model using a 5-point
Likert scale covering arena layout, personnel duties, and scoring procedures. Data were analyzed descriptively,
with > 3.5 considered valid. Finding/Results: Expert evaluation indicated a high level of feasibility (mean score
= 4.6), confirming that the proposed model aligns with international guidelines and is suitable for implementation.
Experts agreed that the competition arena, personnel structure, and integrated scoring system—which combines
technique execution and swimming speed—provide fair and objective evaluation for beginner-level athletes.
Conclusion: The validated model offers the first standardized management framework for basic stroke artistic
swimming competitions in Indonesia, supporting consistent event organization and nurturing athlete
development. However, the current study is limited to expert assessment. Further field trials involving real
competition settings are required to determine the model’s effectiveness in practice.
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INTRODUCTION

Artistic swimming was introduced in Indonesia in the 1980s; however, its development has progressed
slowly, as shown by the participation of no more than eight provinces in the National Sports Week (PON). In
contrast, other aesthetic sports such as sport dance have experienced rapid growth, reaching participation from
21 provinces in PON XXI 2024. Artistic swimming is a minority sport in terms of enthusiasts globally (Rincén
etal., 2023). According to an interview with Mrs. Ully Pitaloka, Technical Commission for Artistic Swimming
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of PB Aquatics Indonesia, the limited number of athletes and participating regions poses a risk that artistic
swimming may not be contested in future national events such as PON.

Table 1. Provincial Participation in the PON Artistic Swimming Competition

Host Province

PON XV 2000 Jawa Timur DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Sumatera Selatan.

PON XVI 2004 Sumatera Selatan DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Jambi.

PON XVII 2008 Kalimatan Timur DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Kalimatan Timur.

PON XVIII 2012 Riau DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Kalimatan Timur.

PON XIX 2016 Jawa Barat DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Kalimatan Timur, Jawa Tengah.

PON XX 2021 Papua DKI Jakarta, Jawa Barat, Jawa Timur, DI Yogyakarta, Sulawesi Selatan,
Papua.

PON XXI 2024 Aceh-Sumatera Utara DKI Jakarta, Jawa Barat, DI Yogyakarta, Sulawesi Selatan, IKN, Jawa

Tengah, Kep. Riau.

(https://akuatikindonesia.id)

Artistic swimming is recognized as one of the most technically demanding aquatic sports, requiring
proficiency in swimming, gymnastics, ballet, and musical coordination within a single routine (Williams et
al., 2024). Where in doing one race number an athlete is required to have the ability to swim, gymnastics,
ballet, and be able to follow the rhythm. The complexity of movements in artistic swimming displays can help
develop multiple intelligence in children (Danardani et al., 2018). Herefore, providing early-stage competitive
experiences is essential to sustain participation and develop athlete motivation. One initiative taken by the
Commission on Artistic Swimming is the implementation of basic stroke competitions aimed at novice athletes
(Gerber et al., 2019; Isoard-Gautheur et al., 2016). These events are more suitable for younger athletes, as
advanced routine competitions require extensive training and technical mastery (Ntomali et al., 2021).

However, basic stroke competitions are not officially recognized within the World Aquatics competition
structure, and no standardized rules currently exist. As a result, many competitions rely on informal and
inconsistent regulations set by committees, judges, and coaches. This lack of standardization reduces fairness
and makes competition administration difficult, limiting the sport’s ability to drive consistent athlete
development across regions. Establishing structured rules is essential, as effective event management can
improve participation, quality, and athlete interest (Artanayasa et al., 2023).

In the coaching pathway, basic strokes represent foundational skills taught before athletes progress to
figures and routines. Without a formalized competition system at this level, young athletes lack structured
feedback and competitive benchmarks, which are important for motivation and long-term performance
progression. Effective competition management supported by expert involvement is needed to ensure
objectivity, quality assurance, and administrative credibility (Davison & Freestone, 2023; Torres-Luque et al.,
2020).

Previous developments in artistic swimming research have primarily focused on athlete performance,
technical mastery, and routine evaluation, while limited attention has been given to developing standardized
competition systems for beginner athletes. As a result, there remains a research gap in the availability of
validated, nationally applicable management models for basic stroke competitions. This gap affects the ability
to organize consistent competitions and to support sustainable athlete development across provinces.
Therefore, this study aims to develop and validate a standardized competition management model for basic
stroke artistic swimming in Indonesia. The novelty of this research lies in establishing the first expert-validated
framework aligned with international guidelines, which can support structured, fair, and replicable competition
implementation for novice categories. The validated model is expected to serve as a foundation for subsequent
implementation and field testing in future development stages.
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METHOD

This study employs the Borg and Gall model of development research to create and test the effectiveness
of a basic style artistic swimming race management model. The model development follows three stages: (1)
preliminary research and data collection, research planning, early product development, and expert validation;
(2) product revision and early testing; (3) field testing, final product revision, and dissemination. Currently,
the research is at the first stage, focusing on the development and expert validation of the initial product using
descriptive qualitative data analysis.

The expert validation instrument consisted of 16 items assessing three components: competition arena,
personnel duties, and scoring system. Each item was rated using a 5-point Likert scale (1 = very unsuitable to
5 = very suitable). Validation criteria followed standard in which a mean score > 3.5 indicates acceptable
validity (van den Akker, 1999; van den Akker et al., 2006). Descriptive statistics were used to determine the
level of agreement among experts.
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Design

The research design is developmental and iterative, aiming to construct and validate a competition
management model specific to basic stroke artistic swimming. The design process integrates a literature review
on swimming and artistic swimming competitions, observation of existing competition practices, and expert
input to refine the product. The model encompasses three core components: (1) competition arena
organization, (2) roles and duties of competition personnel, and (3) a scoring and calculation system for
competition results.

Participants (Expert Panel)

The initial product validation involves 10 experts who are artistic swimming judges certified at national
and international levels in Indonesia. Their role is to assess the suitability and effectiveness of the proposed
competition management model. Expert evaluation is mandatory and follows prior validated methodological
examples in related sports development research.

Data Analysis

For the first stage of the study, the data analysis approach is descriptive qualitative. The expert assessments
are collected via a suitability questionnaire using a Likert scale (1 to 5, from strongly disagree to strongly
agree). The responses are analyzed by calculating average scores, percentages, and suitability indices to
descriptively represent the consensus and validation results on the initial product.

The product of the artistic swimming competition management model will be assessed by experts, namely
artistic swimming competition judges with. Expert assessment in development research is considered
mandatory to obtain expert validation. This has been done in previous studies such as in the development of
PUC tools (Artanayasa et al., 2022), and the development of swimming lecture textbooks (Surahman & Yeni,
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2019). The artistic swimming competition model develops three things, namely (1) the competition arena, (2)
the duties of the personnel implementing the competition, and (3) the calculation of the competition.

RESULTS AND DISCUSSION

The validation results indicated a high level of agreement among experts (mean = 4.6), suggesting that the
proposed model is suitable for implementation. This aligns with previous findings emphasizing the importance
of expert validation in sport model development (Jara et al., 2020; Torres-Luque et al., 2020). The integration
of technical and speed scores ensures fairness and objectivity, encouraging young athletes to enhance both
skill execution and performance efficiency. These findings highlight the model’s practical value in supporting
athlete development and competition organization at the beginner level. In this study, the results of the judge’s
assessment of the field design and competition personnel can be seen in Table 1 and Table 2 about judge’s
response at scoring system.

Table 2. Judges’ Response to The Organizational System of The Basic Stroke Competition

1 2 3 4 5
No Statement Very Not Quite Suitable Very Total
Unsuitable  Suitable Suitable Suitable
1  Personnel suitability for the basic 0 0 0 40% 60% 100%
stroke competition.
2 Personnel suitability with positioning 0 0 0 40% 60% 100%

in the basic stroke competition.

Table 3. Judges’ Response to The Ranking Scoring System

1 2 3 5
No Scoring System Very Not Quite Sui :a ble Very Total
Unsuitable  Suitable Suitable Suitable
1 Procedure for giving stroke score 0 0 10% 20% 70% 100%
2 Procedure for giving speed score 0 0 0 30% 70% 100%
3 Explanation of speed score calculation 0 0 10% 30% 60% 100%
4 Procedure for calculating the total 0 10% 0 40% 50% 100%

basic stroke final score

Pool Modification

The form of artistic swimming competition based on its technique is divided into two, figure and routine.
Figure is a basic technique element that is used as the basis for creating a series of routines. Figure assessment
is done individually. The routine is a series of movements with musical accompaniment with solo, duet, and
team categories. The implementation of the competition is divided into age groups, this is to distinguish the
level of difficulty of the contested figures and the duration of the display in the routine. Thus figure and routine
numbers can be followed by athletes with established skills. At the same time, the basic stroke numbers which
are the basics of techniques for beginners are not included in the race. Aiming to increase the motivation of
novice athletes to practice, this basic stroke competition is made. The minimum swimming pool size is 30 m
wide and 20 m long, with a minimum water depth of 3 m in an area of 12 m wide and 12 m long. The minimum
water temperature is 26°C with a tolerance of + 1°C. The water must be very clean and clear. Figure 2 displays
the artistic appearance of the swimming pool.
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Figure 2. Artistic Swimming Pool

Development research is an effort to improve or find solutions to existing problems. It is realized in the
form of a product that is assessed by experts to determine the suitability between the needs and fulfillment of
the expected needs (Artanayasa et al., 2022; Putro et al., 2018). In this work, the engineering of the
organizational system for the implementation of the basic stroke competition is compiled based on the track
swimming competition which is adopted to meet the needs of the basic stroke competition in artistic
swimming. Modifications to the results of the engineering management, facilities, and infrastructure for the
artistic swimming competition in the basic style can be seen in Figure 3.
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Figure 3. Pool and Race Officials
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Table 4. Explanation of Basic Stroke Race Officials.

Symbol Name Tasks
=] Timer In charge of taking the swimmer’s time.
A Style Jury In charge of assessing the basic stroke during the course. Consists of 3 people on each side of
the pool, to supervise the nearest half of the course.
0 Starter In charge of dispatching swimmers with the signal “willing”/”2x whistle” — “ready” —
“yes”/”whistle.”
< Helper In charge of assisting swimmers in the starting position.

Race Facilities and Infrastructure

A competition can be held if there are rules that can determine the course of the competition. Official
competitions also set a standard field that is used so that the competition has validation. So that competitions
conducted in different regions have the same validation of race results. Drafting rules can help organize a
competition and form a new habit (Janowski et al., 2020; Ratten & Jones, 2020).

The development of basic stroke numbers in artistic swimming requires an arena that can be used anywhere.
For this reason, it is necessary to modify the pool that will be used to organize basic stroke numbers. The
modifications made can facilitate the implementation of the competition and can increase interest in
participating in a competition (Buszard et al., 2020; Ferioli et al., 2020; Martino et al., 2019).

Modifications were made to the pool used, namely using a 25 m long pool. As well as using facilities that
are adapted to basic stroke numbers, especially in the starting place. Other facilities such as track barriers use
the rules of the race in the swimming track race number. Pool conditions are a special concern in paying
attention to the level of safety and comfort for users to spectators (Balliauw et al., 2020; Yuan et al., 2022).

Modifications to the pool length using a length of 25 m are assumed from the artistic swimming competition
pool area which measures 20 m x 30 m (World Aquatics, 2022). The pool length assumption uses a 25 m track
because artistic swimmers will not swim more than 30 m. In doing routine sets in the race, swimmers will not
use basic strokes with a distance of 30 m. This means the choice of a 25 m pool is more in line with the needs
of swimmers. The pool length standards set by WA are 25 m and 50 m. Choosing one of the two standard pool
sizes that are already available in almost every aquatic stadium is an option to facilitate the implementation of
basic stroke numbers in artistic swimming sports.

The development of the race arena in new numbers is an effort to adjust to the needs of the new sport (Barbu
et al., 2021). Modifying the basic stroke competition is an effort made to increase swimmers’ interest in
choosing artistic swimming as an achievement path. The target of this race is young swimmers who are still
learning to recognize artistic swimming. In modifying a sport, it will be more targeted if it is done to young
athletes (Gonzéalez-Serrano et al., 2020).

Table 5. Development of Artistic Swimming Management System for Besic Stroke

Management System

Routine

Figure

Basic stroke

Pool

Scoring

Judge

Manpower

25mx30m

Jugdes assessment. The final
score is the combination of the
three panels (Artistic,
execution and difficulty)
Consists of 15 judges, 5 artistic
judges, 5 execution judges, and
5 difficulty judges.

Timer (counting duration),
Judges (observing the show),
helper/runner (colleting form).

2 m x 3 m and one point with a
red ribbon as a marker

Jugdes assessment. The average
of the center values by discarding
the highest and lowest values.

5-7 Judges, Judges are placed at
the judging table parallel to the
pool.

Judges (observing the show),
helper/runner (colleting form).

2,5m x 25 m (adoption of the 25
m pool track swimming race)

Jugdes assessment and time
record. The judges’ scores are
combined with the travel speed.

6 judges, 3 on the right side and
3 on the left side of the pool. 8
timers in each line.

Timer (taking time), Judges
(observing the stroke),
helper/runner (colleting form
and help the swimmer).

Competiton Organization System for Basic Stroke Competition Numbers
To carry out a basic stroke number race, human resources are also needed according to the needs of the
task in the field. The race organization is like a community organization that is structured in order to work
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optimally (Chersulich Tomino et al., 2020; Ekholm, 2019). The basic stroke number is a modified race from
artistic swimming and track swimming. The point is that the style performed is a basic stroke in artistic
swimming which is competed in a track like track swimming. So that it requires the organization of the race
task executor to be adjusted in order to carry out a good work assignment. To fulfill all of this, management,
administration, regulation, and the duties and authority of officers are needed to facilitate the competition
(Lumintuarso et al., 2021; Wu, 2023).

Adopting the track swimming race officers, the basic stroke number requires officers in the pool area which
includes timers (time takers), style judges, and starters (departure officers). The timer (time taker) is tasked
with taking the swimmer’s time from the starting place to reach the finish line. Starter (departure officer), in
charge of dispatching swimmers from the starting place. A starter in dispatching athletes using the signal
“willing”/”2x whistle” — “ready” — “yes”/”whistle.”

Assessing basic strokes cannot be done by anyone, only people who understand basic stroke techniques
and have been certified (Horbenko & Lysenko, 2023; Plessner et al., 2023). Style judges are responsible for
judging the basic stroke during the course. The style judges consist of 3 people on each side of the pool, to
oversee the nearest half of the course. The total number of style judges is 6 people. The number of judges who
judge more than one person increases the objectivity of the assessment, a judge should judge with consistency
and a high level of confidence in the results to demonstrate high objectivity as a judge (Ntomali et al., 2021;
Ponciano et al., 2018).

In addition to the three officers who are directly related to the course of the race, officers who help athletes
are also called helpers. Helper is in charge of assisting swimmers in the starting position. This is because the
start is not done from the starting block, but the athlete is already in the pool. Some basic strokes begin with
the feet attached to the pool wall.

The organization of workers in a sports activity is a series that is in accordance with the objectives of the
activity. Coming from various sectors that are used in supporting the competition. Each work section has
different worker qualifications. Influenced by the form of work and responsibilities assigned in the competition
(Broch, 2022; Moustakas & Robrade, 2023).

In the end, the modifications made to the management of the race organization were declared to be in
accordance with the views of the judges. Of the 10 judges assessing the management modifications made 40%
stated appropriate and 60% stated very appropriate. This shows that the officer personnel in the field are
assigned according to the needs of the basic stroke race number. In addition, the positioning of personnel
officers is very helpful for assessing athletes who compete.

Design of Scoring System on Basic Stroke

The assessment in the basic stroke consists of two items, namely the assessment of the judges and the results
of swimming speed. The jury assessment consists of three judges who will assess the basic stroke movement
from start to finish which is called the style score (score 1) with the formulation Total Score | = Z=22%

JG meaning Judge, in this case, 3 stroke judges are needed to give scores and will be used as an average
score. Swimming speed (score 2) is obtained using the time taken by the timer which will be used as the arrival
rank. Ranks will be scored inversely, the highest rank has the largest score. Formula score 2 = %x 10;t: score

from speed (speed of swimming), n : number of all participants, 10 (ten) : refers to the Basic Stroke Judgement
as a perfect score.

Total Score Basic Stroke = (Score Speed x 40%) + (Score Stroke x 60%)

= (< X 10) x40%) + ((w) X 60%)

Table 6. Design of Scoring System on Basic Stroke
Number event Description event Assessment focus System Scoring
A competition number in e Quality of technique,
Figure artistic ~ swimming  that e Accuracy of body position,
displays basic technical e Control of movement, and

e Judge: 3-5 judge
System scoring:
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Number event Description event Assessment focus System Scoring
movements and without e Stability while in the water. - 3 judge are summed and
accompaniment performed averaged
individually. Performed by - 5judgeare discarded the
early age categories or highest and lowest
beginners as a form of basic scores, then the 3 scores
skills assessment. were summed and

averaged.

- The average result will
be multiplied by the
standard Degree of
Difficulty (DoD). Each
figure technique has a
different DoD.

Judge : 5 jugde/panel

System scoring :

- 5judge are discarded the
highest and lowest

A competition that features a
series of technical and
choreographed movements

in the water performed in e Difficulty/Element
Routine synchronization with e  Artistic/Artistic Impretion scores, then the 3 scores
musical accompaniment, e Execution were  summed  and
either individually, in duets, averaged.. .
teams. or in free - Fotal scoring on routines
combi’nations. influenced by DoD and
finalty
e Judges : 6 (3 judges on each
side of the pool).
e Scoring system :
- 3 judge are summed and
A competition of basic e A fbod . avergged . .
stroke on a pool track that is ccuracy of body position, - moving  swim time
Basic Stroke done in a race from start to * Con‘grf)l of movgment, and records that will be
finish without music and is e Stability while in the water. compared in the form of
done individually. *  Time (speed) a score.
- The accumulated

judges’ scores are added
to the speed score, with
a weighted proportion of
50:50.

Procedure for giving speed score, explanation of speed score calculation, and procedure for calculating the
total final score of basic stroke. The Basic Stroke artistic swimming competition is a combination with track
swimming. The use of a 25 m track pool that is traveled with Basic Stroke with a very distinctive technique.
The distance is calculated by the speed achieved along the 25 m. As for the Basic Stroke, it will be assessed
by judges like figure and routine with guidelines that have been compiled previously.

The procedure for giving stroke score is the value given by Judges stroke 1, 2, and 3 summed up and divided
by the average. The score value given to assess based on Basic Stroke Judgement. The procedure for giving
speed score is giving score based on the time taken by the timer which will be used as the arrival ranking. The
rank will be scored inversely, the highest rank has the largest score. The largest score is tentative depending
on the total number of participants in the basic stroke event number that is followed.

The race system is combined in 2 swimming race numbers, so in determining the champion’s decision
involves 2 assessments, namely stroke score and speed score. The explanation of the calculations carried out
in determining the champion is considered appropriate for the judges. Being debated among the judges is in
determining the amount of weight given between stroke score and speed score.
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CONCLUSION

This study developed and validated the first standardized management model for basic stroke artistic
swimming competitions in Indonesia. The model fills a scientific gap by providing a structured competition
framework that integrates technical and performance evaluation, offering a fair and transparent system for
novice athletes. Practically, the model can serve as a national reference to support consistent event
administration, improve judging objectivity, and strengthen athlete development pathways within aquatic
organizations and PB Aquatics Indonesia. The current study is limited to expert validation and has not yet
been tested in real competition environments. Therefore, future research should conduct pilot implementation
and field testing across multiple provinces to evaluate feasibility, usability, and measurable impact. Findings
from these trials will be essential for refining the model and supporting its adoption as a standardized national
guideline.
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