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Abstract This study aims to develop a physical and educators yielded average scores above 85%,

condition testing application for age group 1 swimmers
using the ADDIE (Analyze, Design, Development,
Implementation, Evaluation) model. The research
emphasizes the importance of physical fitness in enhancing
athletic performance, particularly in swimming. Through
analysis, surveys, and interviews with athletes and coaches,
a significant need for assistive media to improve the
assessment of swimmers' physical condition was identified.
The designed application includes features to measure key
physical attributes such as muscle strength, maximum
oxygen volume, and endurance, all of which are crucial for
achieving competitive performance. The methodology
used is the ADDIE model, consisting of five stages:
analysis, design, development, implementation, and
evaluation. In the analysis phase, data were collected
through surveys and interviews with athletes and coaches
to identify the primary needs in assessing swimmers'
physical conditions. The application was validated by
experts in content, media, and linguistics, and its

confirming the application's effectiveness and user-
friendliness. Revisions were made based on feedback
received, including improvements to the application
interface and the addition of exercise examples. This
research contributes positively to the development of
swimming athletes by enhancing the quality of training.
The application aims to be an effective tool for coaches in
designing training programs tailored to the physical needs
of athletes and continuously monitoring their fitness
progress.

Keyword Application, Physical Condition, Swimming,
ADDIE Model, Validity, Practicality

1. Introduction

Sports activities are body movement activities, ranging

practicality was tested with athletes and educators. The
validation results showed an Aiken’s V value of 0.88,
indicating very high validity. Practicality tests with athletes

from upper body to lower body activities, which can be
interpreted as activities because they have a purpose, in the
end, which is to have good body fitness capacity to improve
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the quality of life [1], [2], [3], [4]. Sports activities are not
only to improve the quality of life but sports are also
pervasive in all human cultures such as training,
entertainment, professions, business, politics and
achievement [5], [6], [7]. Achievement in sports is
something that is quite complex, because many factors
influence it. Coaching in swimming is one of the efforts to
improve maximum achievement through coaching at a
young age [8]. Physical condition is a unity of physical
conditions possessed by a person. Physical condition is one
of the indispensable prerequisites in every effort to improve
performance [9], [10]. The physical condition of athletes
plays a very important role in their training program [11].

A well-structured and systematic physical conditioning
program is essential for improving the functional abilities
and physical fitness of the body systems, thereby enabling
athletes to enhance their performance [12]. Physical
conditioning is an essential prerequisite for improving an
athlete's performance. It can even be considered a
fundamental requirement that cannot be postponed or
compromised [13], [14], [15], [16]. Physical ability is an
important element in making achievements in swimming
[17]. How physical condition contributes to swimming
sports performance still needs to be studied. In an effort to
make achievements in swimming, it is necessary to pay
attention to the elements of physical condition that affect
the swimming sport. In giving exercise, a trainer must pay
attention to the elements of leg length, leg muscle strength,
and maximum oxygen volume by providing the right
exercise program.

An athlete who has a good maximum oxygen volume
will be able to perform strenuous activities for a long period
of time without experiencing fatigue [18]. Swimming is a
very popular sport in Indonesia, both among children and
adults, men and women with various purposes including
recreation, maintaining fitness, and making achievements.
[19], [20], [21]. The low physical ability of athletes is
because the coach does not have knowledge of physical
exercise, does not create an exercise program and does
not understand the dose of exercise presented to the
athlete. Then, the lack of knowledge of the form of tests
and measurements to analyze the physical condition of
athletes and coaches makes it difficult to analyze the
results of the physical condition of their athletes. In
addition to the coach's lack of knowledge, on the other
hand, the coach gives a very heavy physical training load
that causes injuries and also affects the physical condition
of swimming athletes. Other aspects of low physical
ability of athletes are: (1). Aspects of overtraining, (2).
Food aspects, (3). Environmental aspects, (4). Aspects of
a healthy life [22].

Swimming is one of the healthiest sports because almost
every muscle of the body moves and develops by
coordinating the strength of each swimmer [23]. Regular
swimming will strengthen and develop muscles, which will
ultimately help the organs in the body work properly [24].
Swimming activities are entirely carried out in the water,
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resulting in the gravity factor of the earth being lost because
itis influenced by the upward pressure of water. Swimming
is not only good for health, but also a good way to spend
free time or have fun [25]. Swimming is one of the water
sports that is very easy to be enjoyed by the community,
because it is easy to do and available anywhere[26].
Swimming is a very popular sport around the world, both
for recreation and competition. Swimming is a water sport
that can be done by anyone, both men and women,
regardless of age [27]. Fédération Internationale de
Natation (FINA) is a global organization that sets the
rules of competitions for swimming together with diving,
water swimming, outdoor swimming, and water polo. The
swimming styles contested are breaststroke, freestyle,
butterfly style and backstroke. Swimming has several
techniques, or commonly called swimming styles,
including breaststroke, freestyle, butterfly style and
backstroke. Men's and women's swimming events
competed in the Olympics Freestyle: 50 m, 100 m, 200 m,
400 m, 800 m (women), 1500 m (men); Butterfly: 100 m,
200 m; Backstroke: 100 m, 200 m; Breaststroke: 100 m,
200 m.; Individual relay style: 200 m and 400 m.; Relay
changing style: 4 x 100 m in swimming, having a solid
understanding of basic technical skills is essential to
ensure swimming success [28]. Physical, technical, and
psychological factors all play a role in a swimming
athlete's success. An athlete needs these three things to be
a great athlete and perform at his best in the sport he
plays. These factors complement each other if one of
them is not optimal, then the results will also be less good.

In addition to engineering and physics, several steps
must be taken, among others, by increasing the
procurement of facilities and infrastructure. Because it is
the main pillar that supports every activity related to sports,
sports facilities and infrastructure are very important in the
process of learning activities or increasing athlete/student
achievement [29]. In addition to sports facilities and
infrastructure, they must also pay attention to talent
guidance, improving the quality of coaching and training.
So striving for it all needs to start with ongoing coaching
starting from an early age [27]. In the development of
increasingly sophisticated technology, it cannot be
separated from a system and data storage.

A system is an organized structure (a unity) composed of
several functional components, each with specific
functions and tasks, which are interconnected and work
together to achieve a particular process [30]. One step in
developing an information system is designing a database.
A database is a collection of interrelated data items,
organized according to a specific schema or structure,
stored on computer hardware, and managed by software to
perform various tasks for specific purposes [31]. The
database is a critical component of information systems,
serving as the foundation for providing information and
ensuring the quality of accurate, timely, and relevant data.
The use of databases within information systems is referred
to as a database system. This system integrates
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interconnected data collections and makes them accessible
to various applications within an organization [32]. The
purpose of database design is to identify the data required
by the system, ensuring that the generated information
meets the intended needs. Once stored in a storage medium,
databases cannot be accessed without application software
that is compatible with them, such as database-driven
application software [33].

Basically, the decision support system requires a
container to store the data needed to carry out the
calculation process [34]. The advent of computer
technology has transformed everything in today’s world.
Archives and documents that were once stored manually
are now all stored digitally. Digital storage offers an
effective and efficient way to manage files, allowing all
documents to be neatly organized within the computer
system. When needed, finding a specific document is much
easier simply by searching for the file name, and the
required document can be quickly retrieved [35]. In an
information system, the main foundation is the database
and the implementation of a program. Ineffective
databases and unstructured program implementations can
affect the performance of the information system. Data on
the physical condition in the form of biomotor
components of athletes are very important to compile
training periodization. Information about the condition or
physical ability of the athlete becomes very necessary
when coaching and developing the athlete's overall
physical condition.

This research aims to create a practical and easy-to-use
application for athletes and coaches in carrying out
physical tests, increasing physical endurance through
effective monitoring, and reducing boredom in training
programs. In addition, this study also aims to increase
coaches' knowledge about the right physical condition
training material for athletes and support the improvement
of achievement by identifying factors that affect athletes'
performance. By achieving these goals, it is hoped that this
research can make a positive contribution to the
development of swimming athletes and improve the quality
of training, especially in swimming sports. The research
focuses on the development of a practical and user-friendly
application to assess the physical condition of swimming
athletes, effectively monitor physical endurance, and
provide data-driven insights that can assist coaches in
designing appropriate training programs, reducing
boredom, and optimally enhancing athletes' performance
quality.

2. Method

2.1. Research Design

This research is a developmental study utilizing the
ADDIE model. ADDIE is a development framework used
to design learning by creating a learning environment that
facilitates complex learning experiences. It optimally

engages the learning environment by responding to various
situations, contextual interactions, and the relationships
between different contexts [36]. The study involved experts
in material, media, and linguistics for validation, as well as
four athletes for one-to-one evaluations and seven athletes
for small-scale testing. The analysis phase identified the
need for a tool to assess physical condition, supported by
surveys and interviews with athletes and coaches. The
design and development phases focused on creating a user-
friendly application that measured key physical attributes
such as muscle strength and endurance. The model’s
practicality and validity were tested through iterative
feedback from users and experts, resulting in a refined
product.

2.2. Research Participant

Experts were involved in the material, the media and one
linguist to evaluate the practicality of the model including
involving four athletes for a one-to-one evaluation and
seven athletes for a small-scale test, along with one
educator who applied the model. The athletes participating
in this study came from swimmers in the age group 1
(usually consisting of children aged 11-12 years who are
registered at (Persatuan Renang Seluruh Indonesia) PRSI
Yogyakarta). The main reason for the small sample size is
the focus on a specific age group of swimmers aged 11-12
years who are relatively limited in number and accessible
for this type of study, especially within a specific
geographic area. In addition, the study aims to assess the
initial feasibility and practicality of Android-based
applications, rather than to draw definitive conclusions
through larger samples or perform causal inferences.

2.3. Procedures and Instruments

The ADDIE (Analyze, Design, Development,
Implementation, Evaluation) model provides opportunities
for continuous evaluation and revision at every stage. The
first stage, the analysis, involves collecting in-depth data
on the need from the analysis stage for the development of
an Android-based age group 1 swimmer physical condition
test application showing significant results. From the
survey, athletes have a high interest in achievement, as
evidenced by a mean score of 3.76 on questions about the
desire to win swimming events (P13) and 3.90 for the
desire to train hard (P14). In addition, the coach also
expressed an urgent need for assistive media, with a mean
score of 3.80 on questions about the need for training
equipment (P13) and 3.80 for applications that facilitate the
analysis of athletes' physical condition (P14). These results
confirm the need for the application to improve the analysis
of the physical condition of swimmers. This data was
collected through surveys and interviews with athletes, as
well as analysis of theory and related research. Preliminary
research was conducted using questionnaires and
interviews that have been validated by experts. It then
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proceeded to carry out the design, including the drafting of  the product from the aspects of content, language, and
a product framework that included an application. graphics. The application design can be seen in the image
Validation instruments are also prepared at this stage to test  below:
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The instrument in this study uses an Application
assessment questionnaire, before being used, the
questionnaire is first validated by 3 experts, namely
linguists, material experts and evaluation experts. The
model validation instrument has an Aiken V value of 0.87.
Meanwhile, to assess the practicality of the model, a
practicality questionnaire was used that was assessed by

participants and educators who used the model in this study.

The instrument is also validated by experts before use.

Products such as websites are then validated by experts
and revised based on their suggestions. After validation, a
Focus Group Discussion (FGD) was held on July 30, 2024
to improve the product, followed by product trials on
athletes in small groups and practicality tests.
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2.4. Data Analysis

To analyze the validity of the model, it was carried out
using Aiken's V formula which was then interpreted
according to the validity criteria. Then to analyze the
practicality of the application, a descriptive analysis is
carried out which is then interpreted according to the
practicality criteria. The validity test between assessors in
this study was carried out using the V Aiken validity
coefficient [37]. Then, the product practicality test was
analyzed by percentage (achievement score/maximum
score*100) [38]. To understand the aspects for validating
and the practicality of the assessment instrument, refer to
Table 1. Meanwhile, the classification for this assessment
is presented in Table 2.

Table 1. Aspects of Validation and Practicality Instrument Assessment

Aspects Assessment Aspects Indicator
1. Relevance of content to the model
Model Content
2. Language of the model
Validation
1. Rationality of the model
Model Structure
2. Components of the model
. o 1. Ease of understanding the objectives
Educational Objectives o o
2. Ease of achieving the objectives
1. Relevance of the material
. 2. Novelty of the material
Material
3. Availability of examples
4, Material exercises
Practicality 1. Ease of the method
Methods o .
2. Participant involvement
) 1. Ease of the media
Media I .
2. Auvailability of media
Time 1. Auvailability of time
Usefulness 1. Usefulness
Table 2. Classification for validation and practicality
Validity Practicality
Correlation Description Percentage (%) Description
0,801 -1,00 Very high validity 0-20 Not practicality
0,601 - 0,800 High validity 21-40 Less practicality
0,401 - 0,600 Moderate validity 41 -60 Fairly practicality
0,201 - 0,400 Low validity 6180 Practicality
0,001 - 0,200 Very low validity 81-100 Very practicality
<0,00 Not valid
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3. Results

3.1. Validity

The validity test of the application has assessment
indicators, namely the structure and content of the model.
The assessment results of the five validators can be
presented in the following table 3. Then to see the
validator's suggestions after model validation can be seen
in table 4.

After the model is validated by experts, the researcher
makes revisions according to the suggestions provided by
the validators.

3.2. Practicality of the Model

After conducting a one-to-one evaluation test, the
researcher made revisions according to the comments
given by the participants. To see the suggestions for the
small group evaluation test individually, please see table 6.

3.2.2. Practicality in the Small Group Evaluation Test

The small group evaluation stage was carried out by
involving one educator and seven participants consisting of
one weightlifter, one weightlifter, three athletic athletes
and two football athletes. The small group evaluation stage
aims to assess the practicality of the application on a small
scale so that it is ready for field trials. To see the practicality
of the small group evaluation test model according to
educators and participants, see table 7. Then suggestions
for small group evaluation tests can be seen in table 8.

P . Table 3. Model Validit

3.2.1. Practicality in One-to-One Evaluation Tests Y

One-to-one testing was carried out on four educational Aspect Mean | Aiken’s V Description
participants, and each of them took one athlete from the Model Content 454
age group 1 swimmers. The one-to-one test was _ N
conducted by observing participants one by one Model Construct |~ 4,55 0.88 Very high validity
simultaneously usi_ng the ap_plication. The. results of the Mean 4.46
one-to-one evaluation analysis can be seen in table 5.

Table 4. Validator Suggestions after Model Validation
Suggestions Revised

The application model should use correct and proper Indonesian spelling.

The writing within the application has been refined
according to standard Indonesian language rules.

Clarification between educational effects and training effects is necessary.

The educational effects and their accompanying training
effects have been separated and explained in detail.

The performance evaluation form needs to be explained thoroughly.

The performance evaluation form has been improved to
provide clearer and more comprehensive information.

Enhance the appearance and functionality of the application interface.

The appearance and functionality of the application
interface have been improved to enhance user experience.

Provide examples of exercises and tests commonly faced by swimmers.

Examples of exercises and tests frequently encountered by
swimmers have been added to aid user understanding.

Table 5. Practicality of One-to-one Evaluation Test Model

Aspect Average (%) Description
Learning Objectives 4,6 90 Very practicality
Material 4,5 89 Very practicality
Method 4.6 91 Very practicality
Media 4.4 86 Very practicality
Time 4,4 90 Very practicality
Usefulness 4,6 92 Very practicality
Average 4,7 90 Very practicality
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Table 6. Suggestions on One to one Test

Comment

Should be simplified further in terms of how to access and use the application

The application interface is user-friendly and accessible from anywhere, and the explanations provided are very beneficial for athletes and
coaches.

Table 7. Practicality of Small Group Evaluation Test Model According to Educators and Participants

Educators Participants
Aspect
Average (%) Criteria Average (%) Criteria

Clarity 4 80 Practicality 43 91 Very practicality
Material 47 93 Very practicality 44 87 Very practicality
Method 44 90 Very practicality 4,36 87 Very practicality
Media 4,36 87 Very practicality 44 88 Very practicality
Time 4 80 Practicality 43 86 Very practicality
Usefulness 4 80 Practicality 4,45 89 Very practicality
Average 43 85 Very practicality 44 87,9 Very practicality

Table 8. Suggestions for the Small Group Evaluation Test

Comment

Add more examples of products that may contain application substances to inform athletes who may not be aware.

The material provided is relevant and aligns well with the subject matter of the application.

4. Discussion

The development of an Android-based app that aims to
assess and improve the physical condition of young
swimmers illustrates the increasing need for technology in
sports training. The application’s validation by experts
resulted in a very high Aiken's V value of 0.88 for content
validity, indicating that the material and structure are well-
aligned with the intended educational goals. This high level
of validity underscores the robustness of the application as
a tool for coaches and athletes alike. In a practical context,
the application received positive feedback from both
educators and athletes, achieving an average practicality
score of 90%. This suggests that the application is not only
user-friendly but also effectively meets the needs of its
users, enhancing the training process. However, there are
limitations to this study. First, the sample size for both one-
to-one and small-group evaluations was relatively small,
which may affect the generalizability of the findings.
Additionally, the study focused primarily on a specific age
group (11-12 years old), and the applicability of the
application across different age groups or skill levels
remains to be explored. The age group of 11-12 years is
particularly critical in the development of young athletes,
especially in sports like swimming, as this stage involves
significant physical and psychological changes that can
profoundly affect performance. During this period,
children establish foundational skills and foster a lifelong
interest in sports, making targeted physical conditioning

essential [39]. Biological changes associated with puberty
lead to rapid improvements in strength and endurance,
making it an ideal time for structured training programs
[40], [41]. Research shows that early intervention in
coaching and conditioning leads to better long-term
performance outcomes [5], [42]. Engaging children in
enjoyable training fosters positive associations with
physical activity and increases motivation. However, the
findings of this study may not generalize to other age
groups or skill levels, as older adolescents may require
more advanced techniques. Thus, future research should
explore how the application can be adapted for diverse age
ranges and training levels, ensuring that all athletes benefit
from tailored programs that promote physical conditioning
and athletic potential.

Furthermore, while the application integrates various
components of physical conditioning, it does not fully
address other influencing factors such as nutrition and
psychological preparedness, which are also critical to
athletic performance [43]. Future research should aim to
expand the sample size and include diverse age groups to
validate the application’s effectiveness across different
demographics. Investigating the long-term impact of using
the application on athletes' performance metrics would also
be valuable, as this could yield insights into its efficacy as
a training tool. This research not only contributes to the
field of sports science by providing a validated tool for
assessing physical conditioning but also underscores the
importance of technology in athletic training. By
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addressing the identified limitations and following the
recommendations for future studies, we can further
enhance our understanding of the multifaceted nature of
athletic performance, ultimately benefiting coaches,
athletes, and the broader sports community.

5. Conclusions

Researchers expect the resulting product in the form of
an application to test the physical condition of age group 1
swimming athletes based on Android smartphones that are
practical and easy to understand if studied and done
independently implementation. The aim of making the
application and implementing it is to improve physical
condition abilities and innovation to eliminate boredom
during training and increase the trainer's knowledge when
providing physical condition training material to athletes.
Based on the results of the analysis, it can be concluded that
the application tests physical conditions. This study
successfully developed an Android-based application that
is valid and practical for assessing the physical condition of
swimmers in the 11-12 age group. The application received
very high validity from experts and excellent practicality
from both users, including coaches and athletes. It is an
effective training tool, providing ease for athletes and
coaches to monitor and improve the physical condition of
young athletes.

However, there are several limitations, such as the small
sample size and the focus on a specific age group. Future
research should involve a larger sample size and include a
more diverse age range, as well as apply more advanced
training techniques tailored to different skill levels.
Additionally, this application does not address other factors
that influence athletic performance, such as nutrition and
mental preparation. Future studies should incorporate these
aspects to provide a more holistic approach to athletic
training. Overall, this research contributes positively to the
development of technology in sports training, while also
opening opportunities for the development of more
comprehensive applications in the future. Such
applications could go beyond physical conditioning to
include other crucial aspects in preparing young athletes
for long-term success.
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