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Abstract. Android-based applications have always experienced rapid progress and development over time. This development has an
impact on various fields or scopes that exist around it. This study aims to comprehensively review the implementation of android
applications in physical education and sports. This study used a systematic review method by following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA). A total of 331 articles from the SCOPUS database were screened to determine
10 relevant articles. These articles were then subjected to a systematic review. The results of the systematic review presented the
research that has been conducted covering several fields, such as learning media, training, health, and sport biomechanics. The presen-
tation of research data from the review results contributed to the development of research in the field of Android-based applications in
physical education and sports. On the other hand, research related to Android-based applications needs to be done intensely in physical
education.

Keywords: technological development, physical activity, literature review, performance analysis.

Resumen. Las aplicaciones basadas en Android siempre han experimentado un rapido progreso y desarrollo a lo largo del tiempo.
Este desarrollo repercute en diversos campos o ambitos que existen a su alrededor. Este estudio pretende revisar de forma exhaustiva
la implementacion de aplicaciones android en la educacion fisica y el deporte. Este estudio utilizo un método de revision sistematica
siguiendo las Elementos de Informacion Preferidos para Revisiones Sistematicas y Metaanalisis (PRISMA). Se examinaron un total de
331 articulos de la base de datos SCOPUS para determinar 10 articulos relevantes. A continuacion, estos articulos se sometieron a una
revision sistematica. Los resultados de la revision sistematica presentaron las investigaciones realizadas en diversos campos, como los
medios de aprendizaje, el entrenamiento, la salud y la biomecanica deportiva. La presentacion de los datos de la investigacion a partir
de los resultados de la revision contribuy6 al desarrollo de la investigacion en el campo de las aplicaciones basadas en Android en la
educacion fisica y el deporte. Por otra parte, la investigacion relacionada con las aplicaciones basadas en Android debe realizarse inten-

samente en la educacion fisica.

Palabras clave: desarrollo tecnologico, actividad fisica, revision bibliografica, analisis del rendimiento.
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Introduction

In the current digital era, smartphone technology has
become part of various aspects of life, including in the field
of education (Hemalatha et al., 2024). Android is a
smartphone technology that has shown a significant increase
in the number of users (Alexandre, Ouni, Saied, Bouktif, &
Mkaouer, 2022). Statistical data shows that active Android
users reach billions worldwide (Alkindi, Sarrab, & Alzeidi,
2021). The relative affordable cost of the development of
Android applications, provide many opportunities to ad-
dress specific needs in the field of physical education and
sports (Zhang, Tian, & Li, 2020).

The development of wider accessibility of Android ap-
plications for smartphone users can be used to enrich the
learning experience of students (Adrizal & Pahlifi, 2020)
and athletes (Mou & Yang, 2021). Learning applications are
used to create a more attractive learning atmosphere in ed-
ucational institutions (Johansyah Lubis etal., 2022). Attrac-
tive learning makes it easier for students to understand the
material comprehensively (Shangguan, Wang, Gong, Guo,
& Xu, 2020). On the other hand, Android applications in
the coaching sector are also often developed from year to
year (Yan et al., 2022). The use of Android applications is
centered on the support for performance analysis (Bortolan
etal., 2023). This is closely related to sports biomechanics,
which aims to review the effectiveness of the techniques of
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athletes (Rusdiana et al., 2021). The app results are then
used as a reference for the preparation of training programs
(Qureshi etal., 2023).

The role of Android in the fields of education and train-
ing, has a significant impact on developments in these two
fields (Cirilo, Rivera, & Mauricio, 2021; Liu & Yang,
2014). Modern learning with the development of the digital
era is very appropriate and effective in the 21st century
(Zeng, 2022). The athlete's training and condition, contrib-
ute to increasing the achievements obtained (Hou & Tian,
2022). Maximum use of Android-based technology has
made these developments more significant (Ming, 2018;
Stepanov, Cherepanov, Ilinykh, & Nenashev, 2023).

This review was carried out by looking at various exist-
ing studies to assess the potential, benefits and challenges in
implementing Android applications in physical education
and sports. This overview tries to understand how techno-
logical innovations in education can be integrated into ex-
isting curricula and teaching practices. The integration that
occurs in the world of sports will also be reviewed through
collaboration in technological developments in sports.

This literature review is not only important for educa-
tional practitioners and sports coaches, but also for applica-
tion developers and researchers in the field of educational
technology. The use of Android-based applications in phys-
ical education and sports opens up new possibilities in learn-
ing. Apart from that, it also provides a platform that can
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increase engagement and training effectiveness. This sys-
tematic review research aims to comprehensively examine
the application of Android applications in the context of
physical education and sports with the following research
questions: a) examine research works in the use of Android
apps in the field of physical education and sports; b) extract
the ten most relevant studies; and c¢) comparatively appraise
the research tendencies in these studies

Method

In this study, the method used was a systematic review.
Article searches were carried out with a comprehensive
strategy in the SCOPUS research journal database. Key-
words used include “Android” AND “Physical Education”
AND “Sport”. The inclusion criteria reviewed for this re-
search were journals in the last five years starting from 2024
that were Scopus accredited. In total, 142 articles from
journal databases were identified. There were 10 eligible
articles selected for this systematic review. For standard op-
erationalization, this study followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) Guidelines (Figure 1).

Articles were identified using the
SCOPUS database
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Figure 1. PRISMA flowchart of the article selection process

Results

The research results presented are based on a systematic
review conducted through the SCOPUS database. Research
trends were analyzed using VosViewer software, aiming to
find relationships and connections from previous research
related to the topic under study.

Research trends of android in physical education

The Android research trend in physical education began
in 2018 (Figure 2). In 2018, research focused only on stud-
ies or research developments in the Android field. Then, in
2020-2023 research began to develop into an application
that is used as a medium in the physical education learning
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Figure 2. Research trends of Android in physical education

Keywords trend of android in physical education

Trends in kcywords from Android research in physical
education show the lack of Android research in the field of
physical education (Figure 3). The connections shown by
keyword trends do not represent a very close relationship
between the keywords. Based on the color displayed, this
keyword trend is divided into 3 clusters. The keywords
“medium”, “study”, and “paper” are grouped as one large
cluster in this trend. This proves that Android research in
physical education focuses on experimentation and using
Android as a medium. "Teacher" and "application" are
grouped into one cluster, proving the importance of imple-
menting Android-based applications in learning. The key-
word "step" indicates that the research conducted focuses
on developing applications for sports software such as
smartwatches.
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Figure 3. Keywords trend of Android in physical education

Research trends of android in sport

Since 2016, Android research in sports has begun to be
carried out and developed (Figure 4). In that year, research
focused on specific or technical developments in Android.
Then, through 2017-18, research transformed into the ap-
plication of Android applications to various fields, for ex-
ample in work and computers. Apart from that, the benefits
of implementing Android also began to be explored
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through research that year. Entering 2019, research shifted
focus to the fields of sports and health. The use of Android
in exercising and improving fitness began to be developed
through research in that year.
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Figure 4. Research trends of Android in sport

Keywords trend of android in sport

Keyword trends shown by Android research in the
sports sector present three clusters based on the color dis-
played (Figure 5). Keywords such as “athlete”, “app”, and
“exercise” are grouped into one large cluster. In this case,
the cluster proves that research trends to focus on the de-
velopment of Android applications for coaching. Moving on
to the next cluster, the keywords are still related to the pre-
vious one: "advantage", "person", and "opportunity". This
proves that the research was carried out to determine the
importance of the benefits resulting from research develop-
ments in the field of Android in sports. These two large

clusters are interrelated, providing feedback to each other

Table 1.

Articles relevance of Android in physical education and sport

from the research conducted. On the other hand, there is
research that is relevant but has a relationship that is not
very significant. These statements are marked with the key-
words "research", "implementation", and "algorithm" in
the third cluster. In this cluster, research focuses more on
the development and use of Android as a part of technolog-
ical development. The research carried out focuses more on
the mechanisms and technicalities of Android operation.
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Figure 5. Keywords trend of Android in sport

Top ten articles relevant for android apps support-
ing physical education and sport

The literature review conducted for 10 relevant articles
is presented in the following table (Table 1). Results the
review shows that the research focuses on several themes.
These themes are learning media in physical education,
sports biomechanics and coaching, and Android-based ap-
plications for sports and health.

Author

RESE&K’C}] purposes

Sample Characteristics

(Santoso et al., 2023)

Develop more appropriate, effec-

tive, and efficient application soft-

ware for physical education.

The studies were conducted
through small and controlled
sample group studies and large
sample group studies or prod-
uct marketing studies.

Study Design Results
There were various conclusions, including
that Android-based tools could be one of
Research and Devel-  the teacher's solutions in helping to collect
opment students' skills related to physical fitness,

with Android the teacher's tasks can be per-
formed quickly, effectively and efficiently.

(Sri Gusti Handayani,
Myori, Yulifri, Ko-
maini, & Mario,

2023)

The purpose of this study is to de-

velop Android-based gymnastics

learning media to improve the hand-

stand skills of junior high school stu-

dents.

A total of 47 junior high school
students with 26 males and 21
females were involved in the

study.

Research and Devel-
opment Plomp
Model

The objective is to create a product in the
form of Android-based gymnastics learning
media to enhance handstand skills in junior

high school students.

based learning and the flipped class-

room model, when combined with

(Johansyah Lubis et
al., 2022)

To assess the efficacy of problem-

an Android application based on bio-

mechanical analysis, in improving

the learning outcomes of pencak si-

lat. The study focused on teaching

students the movement of a single

artistic category of pencak silat.

The research involved 76 physi-
cal education students from Is-
lamic University 45 Bekasi in
Indonesia (mean age = 20.51
years, standard deviation =
0.49 years; 59 males and 17 fe-
males).

Experimental Study

This learning design may be an effective ap-
proach to enhancing student learning out-
comes in pencak silat. By employing prob-
lem-based learning models in the learning

process, students can more effectively grasp

the material.

(Xu, 2024)

The objective of this research is to

develop a lightweight motion cap-

Experimental Study

The light motion capture device developed
in this study has achieved satisfactory results
in the field of identification systems. The
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Table 1.
Articles relevance of Android in physical education and sport

Author Research purposes

Sample Characteristics

Study Design Results

ture device based on the Android in-

telligent platform and to apply it to

the sports field auxiliary recognition
system.

device exhibits high accuracy and low delay,
enabling the accurate identification and
tracking of the body position and move-
ment trajectory.

The objective of this application is to
facilitate the discovery of infor-
(Perdana etal., 2021)  mation about physical activities in
the Yogyakarta area and its sur-

rounding regions.

The preliminary study utilized a
sample size of 50 respondents,
whereas the subsequent study
utilized a larger sample size of

100 respondents.

The results of the small-scale and large-

scale testing indicated that the majority of
Research and Devel- g K Jortty .
. respondents perceived the development of
opmen o )
P the present application for sports enthusi-

asts as beneficial and necessary.

To examine the requirements of ath-

letes and trainers regarding the
(Hidayah et al., 2024)  monitoring of training program im-
plementation on Android-based de-

vices.

technology.

The study included 20 athletes,
five licensed trainers in
petanque sports, and one ex-
pert in the fields of physical
conditioning, information, and

It is evident that athletes require the imple-
mentation of a monitoring system to en-
hance their performance. Petanque trainers,
Descriptive Quanti-  in particular, would benefit from the incor-
tative poration of technology-based Android ap-
plications to facilitate the monitoring of
training programs and activities outside of

the athlete's training regimen.

The objective of this research is to
develop an e-sports massage applica-
tion based on an Android app, using

the ADDIE design methodology,
with the intention of establishing its

(Purwanto, Mentara,
& Marhadi, 2023)
efficacy as a learning medium for
students.

The study involved 36 rescarch
participants from two distinct
campuses.

The e-sport massage application has been
demonstrated to enhance the practical skills
Research and Devel -
opment ADDIE
Model

of students by 80%. Furthermore, the ac-
ceptability of e-sport massage applications
among students is 90%, indicating that this
application can be effectively integrated into
the curriculum.

This research project examines the

(Nurkadri et al general preparatory physical exer-
etal.,

2023) cise program for Volta Club tennis -

players and students, using the An-
droid platform.

R b and Devel The results of the validation of the two ex-
esearch and Devel- L .

erts indicate that the exercise development
tB 1 P P
Opmcn org and

Gall Model research can be applied to trainers engaged

in activities such as playing tennis.

The introduction of the Varse app
for Android mobile devices repre-
sents a significant advancement in
the field of heart rate variability
(HRV) analysis. The app is capable -
of acquiring and labeling heart rate

(Cuesta-Morales et
al., 2022)

(HR) signals in real-time, offering a
comprehensive solution for the ac-
quisition and analysis of HRV data.

VARSE is a comprehensive software tool
that can be readily downloaded or installed
on Android mobile devices. It is suitable for

Developing an An- use by anyone who wishes to record heart
droid-based device  rate (HR) signals while performing different
VARSE activities, as well as by members of the

medical scientific community who require
the ability to perform real-time heart rate
variability (HRV) analyses.

The objective of this study is to ex-
(Sri Gusti Handayani, —amine the impact of using Android-
Myori, Yulifri, Zaka-

ria, etal., 2023)

based gymnastics learning media on
the acquisition of cartwheel skills
among junior high school students.

The participants were male stu-
dents in their seventh and
eighth grades, enrolled in com-
bined physical education clas-
ses, and aged 12 to 13 years.

The use of this learning media has the po-
tential to enhance the cartwheel skills of
junior high school students. It is therefore
anticipated that this approach could facili-
Experlmental Stud)‘ tate thpe overcoming o};};imitations in gym-
nastics learning, whether employed by PE
teachers, junior high school students, or

gymnastics practitioners.

Learning media in physical education

Physical education is a type of learning that requires
multimedia in the learning process (Jastrow, Greve,
Thumel, Dickhoff, & Stilenbach, 2022). The learning me-
dia used are very varied. Nowadays, Android-based appli-
cations have begun to be used in the physical learning pro-
cess. The use of Android-based applications provides stu-
dents with innovative learning experiences.

Sports biomechanics and training

Currently, the use of Android-based applications in
sports biomechanics has been intensively carried out (De
Froda, Thigpen, & Kriz, 2016). The efficient application
model, using only an Android smartphone, makes imple-
menting this application suitable for various conditions. The
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application plays a role in analyzing performance and pro-
vides a comprehensive understanding to athletes and
coaches. The results of this analysis will be used as an eval-
uation and preparation of training programs for the coming

period.

Android-based application for sports and health

The development of Android-based applications occurs
very quickly and is unpredictable. Nowadays, many An-
droid applications have been developed as a means of exer-
cising (Wuttidittachotti, Robmeechai, & Daengsi, 2015).
These developments are very diverse, starting from running
applications, applications for finding special exercise ven-
ues, weight training applications, and many more. The im-
pact is that it makes it easier for users to carry out sports
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activities anywhere and anytime. Apart from that, in the
health sector, the development of this application is in the
form of a tool for measuring HR, oxygen in the blood,
stress levels, BMI/BMI, and so on (Beukenhorst et al.,
2019).

Discussion

Technological developments that have occurred in re-
cent years have progressed very rapidly (Z. Wang, 2022).
The development that was most felt and had a big impact
was Android (de Morais et al., 2022; Khoumeri, Cheggou,
& Ferhah, 2019). Present time, Android has a big role in
daily work in various fields (Munkhtsetseg & Seo, 2022).
Android's role in facilitating society is through applications
developed based on Android itself (Rudin, Audah, Jamil, &
Abdullah, 2016). One area that uses Android applications
as supporting media is sports. The use of Android applica-
tions in the sports sector does not focus only on physical
activity or coaching. The use of Android applications also
extends to the world of education, namely physical educa-
tion (S G Handayani et al., 2023).

Research related to Android-based applications in the
field of physical education and sports began in 2016. The
data presented by the result of a systematic review using the
SCOPUS database. Based on the results of the systematic
review, it is divided into two variables, namely physical ed-
ucation and the second variable is sport. In 2016-2017, re-
search developments in sports focused on the technical and
operational development of Android applications. Android-
based applications have several features that must be devel-
oped and maintained periodically (Oliveira, Borges, Silva,
Cacho, & Castor, 2018). The components in an Android
application have specifications and uniqueness according to
their use in the application (El-Zawawy, Faruki, & Conti,
2022). The preparation of detailed and complex algorithms
makes this Android application a modern and practical me-
dium (Philiyanti, Haristiani, Rasyid, & Emzir, 2019). The
application also has storage for user data (Singh, Carminati,
& Ferrari, 2021). Periodic quality improvements need to
be carried out, considering the large number of compo-
nents in Android-based applications (Shah, Aurelio,
Frasquilho, & Fradgley, 2021).

Entering 2018 — now, the development of Android-
based applications is starting to enter the world of physical
education and sports. In physical education, Android-based
applications are starting to be developed as learning media
by physical education teachers (Santoso, Rahayu, Sugiharto,
& Setyawati, 2023). Use of learning media based on an An-
droid application, adapting to technological developments
occurring in the 21st century (Botagariyev et al., 2024).
This learning media has a significant impact on improving
student learning outcomes (J Lubis etal., 2022). It becomes
casier for students to understand and learn something with
Oktavianti,
Ratnasari, & Bintoro, 2020). Comprehensive understand-

attractive audio-visual stimuli (Zuliana,

ing provided through an Android-based application, creates
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a modern and up-to-date learning feel (Huang, Chen, &
Chou, 2016).

The development of Android-based applications has
spread widely to the world of sports (Perdana, Widiyanto,
& Ilham, 2021). The developments that occur are in the
form of wearable devices (Khatun et al., 2022), perfor-
mance analysis applications (Hummel, Fehr, & Ferger,
2013), sports training applications (Ni & Mao, 2021), and
others. Smartwatches are one of the devices that are widely
used for exercising by connecting via an application on An-
droid (Harrison et al., 2023). The measurements that can
be taken by this device are very complex, starting from
footsteps (Schmidt, Wille, Rheinlander, Wehn, & Jaitner,
2018), calories burned (Xie et al., 2018), oxygen levels
(Putra, Suarmin, & Ekariani, 2022), heart rate (Ichwana,
Ikhlas, & Ekariani, 2018), to estimating exercise intensity
and volume (Adamakis, 2020). Devices like this contribute
to athletes and other sportspeople. The performance analy-
sis features that can be provided by Android-based applica-
tions can bring changes to the world of coaching (Rana &
Mittal, 2019). The training process becomes more focused
and organized through the results of the analysis which are
used as evaluation material (P. Wang, 2023).

The development of Android-based applications in the
world of sports has had a significant impact on the fitness of
its users (Mohamed Ariff, Roslan, Salleh, & Mohamad,
2021). This application can determine exercise programs
that require fitness and adjust to the intensity of the user's
physical activity (Semsem & Martin, 2022). Preparing diet
patterns and fulfilling nutritional intake can also be pro-
vided and educated via an Android-based application (K.
Wangetal., 2023). The development of complex Android-
based applications in the world of sports provides a positive
experience for its users (Hidayat, Syahri, Afdlol, & Zahiro,
2024).

Conclusion

The research trend for Android-based applications in
physical education and sports experiences continuous de-
velopment from year to year. Development is carried out
in stages starting from application production to application
refinement and is ready to be integrated into various fields.
Physical education and sports are two of the various fields
affected by the development of Android-based applications.
The differentiation of the learning process from traditional
to modern is a form of development of this application in
physical education. A more organized and structured train-
ing method is the impact that this application has in the field
of sports coaching. Physical activity that is practical and ef-
fective, can be done by anyone, anywhere, and at any time
is the result of the development of Android-based applica-
tions in sports. Health and fitness are additional positive
points that the development of this application can provide
in physical education and sports.

Based on the systematic review carried out, the research
trend in physical education is more directed toward the
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study or research of Android-based applications. Then, the
research developed until an Android-based application was
used as a medium for transferring knowledge to students by
physical education teachers. Meanwhile, the trend in the
world of sports is more towards Android-based applications
technically and operationally. Furthermore, this application
began to be applied in the world of sports, both in training
and physical activities carried out by athletes. The benefits
and impacts of this implementation are the subject of fur-
ther research into this trend.

The systematic review carried out in this study was lim-
ited in the number of articles reviewed. This research only
conducted a systematic review of articles sourced from the
SCOPUS database. In future research, expansion of the da-
tabase can be carried out to determine research trends in
Android-based applications in physical education and
sports.

Acknowledgment

We would like to express our appreciation to all those
who provided the possibility to complete this research, par-
ticularly the researchers from Surabaya State University, In-
donesian University of Education, Padang State University
in Indonesia, and National Dong Hwa University in Taiwan.
Furthermore, we would like to acknowledge the critical
feedback and constructive critiques from the reviewers who
enabled us to improve the manuscript significantly. Lastly,
we are also immensely grateful to the Research Collabora-
tion Indonesia (RKI) 2024 funding that provided the finan-
cial support necessary to carry out this research.

References

Adamakis, M. (2020). Criterion validity of wearable monitors
and smartphone applications to measure physical activity en-
ergy expenditure in adolescents. Sport Sciences for Health,
16(4), 755-763. https://doi.org/10.1007/s11332-020-
00654-2

Adrizal, M., & Pahlifi, D. M. (2020). The use of Android media
in improving students’ motivation in learning sports physiol-
ogy.InW. A, P.null, A.N.A,, &D. M..B.M. (Eds.), Jour-
nal of Physics: Conference Series (Vol. 1440). Sports Education,
Universitas Negeri Yogyakarta, Sleman, Indonesia: Institute
of Physics Publishing. https://doi.org/10.1088/1742-
6596/1440/1/012075

Alexandre, R., Ouni, A., Saied, M. A., Bouktif, S., & Mkaouer,
M. W. (2022). On the Identification of Third-Party Library
Usage Patterns for Android Applications. ACM International
Conference Proceeding Series, 255-259.
https://doi.org/ 10.1145/3530019.3534083

Alkindi, Z. R., Sarrab, M., & Alzeidi, N. (2021). User Privacy
and Data Flow Control for Android Apps: Systematic Liter-
ature Review. Journal of Cyber Security and Mobility, 10(1),
261-304. https://doi.org/10.13052/]CSM22457
1439.1019

Beukenhorst, A. L., Parkes, M. J., Cook, L., Barnard, R., van
der Veer, S. N., Little, M. A., ... Dixon, W. G. (2019).
Collecting Symptoms and Sensor Data With Consumer
Smartwatches (the Knee OsteoArthritis, Linking Activity

-395-

and Pain Study): Protocol for a Longitudinal, Observational
Feasibility Study. JMIR Research Protocols, 8(1), ¢10238.
https://doi.org/10.2196/10238

Bortolan, L., Savoldelli, A., Schena, F., Zoppirolli, C., Modena,
R., & Pellegrini, B. (2023). Development of a Low-Cost
System for Analytical Performance Analysis in Alpine Skiing.
2023 IEEE International Workshop on Sport, Technology and Re-
search, STAR 2023 - Proceedings, 104—109. University of Ve-
rona, CeRiSM - Department of Engineering for Innovation
Medicine, TN, Rovereto, Italy: Institute of Electrical and
Electronics Engineers Inc.
https://doi.org/10.1109/STAR58331.2023.10302441

Botagariyev, T., Mambetov, N., Aralbayev, A., Mukhanbetali-
yev, A., Ispulova, R., Akhmetov, N., ... Utemisov West
Kazakhstan University, M. (2024). Web-Based Technologies
in Middle School Physical Education. Retos, 51, 172—178.
https://doi.org/10.47197/RETOS.V51.100310

Cirilo, G., Rivera, F., & Mauricio, D. (2021). ABT: Mobile So-
lution for Computer Assisted Boxing Training Using
smartphones to measure and track boxers’ performance
while training. ACM International Conference Proceeding Series,
28-34. Universidad Peruana de Ciencias Aplicadas, Peru:
Association for Computing
https://doi.org/10.1145/3512716.3512721

Cuesta-Morales, P., Perez-Schofield, B. G., Rodriguez-Lifares,
L., Lado, M. J., Méndez, A. J., & Vila, X. A. (2022).
VARSE: Android app for real-time acquisition and analysis of

Machinery.

heart rate signals. International Journal of Medical Informatics,
160, 104692. https://doi.org/10.1016/].1]JME-
DINF.2022.104692

De Froda, S. F., Thigpen, C. A., & Kriz, P. K. (2016). Two-
dimensional video analysis of youth and adolescent pitching
biomechanics: A tool for the common athlete. Current Sports
Medicine Reports, 15(5), 350-358.
https://doi.org/10.1249/]JSR.0000000000000295

de Morais, M. E., Paixdo, L. M., Galdino, K. E., de Morais
Oliveira, V. C., Santos, R. S., Moura, J. E. E., & Franco, C.
I. F. (2022). Development of a Smart Insole for Baropo-
dometric and Gait Analysis. In C.-M. LM., R. L., & S. L.
(Eds.), IFIP Advances in Information and Communication Technol-
ogy: Vol. 665 IFIP (pp. 350—360). Center of Strategic Tech-
nologies in Health, Campina Grande, Brazil: Springer Sci-
ence and Business Media Deutschland ~ GmbH.
https://doi.org/10.1007/978-3-031-18872-5_20

El-Zawawy, M. A., Faruki, P., & Conti, M. (2022). Formal
model for inter-component communication and its security
in Android. Computing, 104(8), 1839-1865.
https:/ /doi.org/10.1007/500607-022-01069-2/FIG-
URES/9

Handayani, S G, Myori, D. E., Zakaria, ]. B., Hasbullah, N. A_,
Fitri, M., Oktaviani, R., & Mariati, S. (2023). The influence
of Android-based gymnastics learning media on cartwheel
skills. Journal of Physical Education and Sport, 23(12), 3495—
3499. https://doi.org/10.7752/jpes.2023.12401

Handayani, Sri Gusti, Myori, D. E., Yulifri, Komaini, A., &
Mario, D. T. (2023). Android-based gymnastics learning
media to improve handstand skills in junior high school stu-
dents. Journal of Human Sport and Exercise, 18(3), 690—700.
https://doi.org/lo. 14198/]JHSE.2023.183.15

Handayani, Sri Gusti, Myori, D. E., Yulifri, Zakaria, J. Bin, Has-
bullah, N. A., Fitri, M., ... Mariati, S. (2023). The influence
of Android-based gymnastics learning media on cartwheel

skills. Journal of Physical Education and Sport, 23(12), 3495—

Retos, namero 57, 2024 (agosto)



2024, Retos, 57, 390-398

© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicién impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index. php / retos/ index)

3499. https://doi.org/10.7752/jpes.2023.12401

Harrison, S. L., Buckley, B. J. R., Zheng, Y., Hill, A., Hlaing,
T., Davies, R., ... Jones, I. (2023). Evaluation of Huawei
smart wearables for detection of atrial fibrillation in patients
following ischemic stroke: The Liverpool-Huawei stroke
study.  American ~ Heart ~ Journal, 257, 103-110.
https://doi.org/10.1016/j.ahj.2022.12.004

Hemalatha, S., Kanimozhi, K. V., Nagappan, G., Mahesh, S.,
Perumal, P., & Chidambaram, V. (2024). Android develop-
ment based education for deaf and dumb people. AIP
Conference Proceedings, 2816(1).
https:/ /doi.org/10.1063/5.0177819/3278777

Hidayah, T., Pratama, R. S., Nasuka, N., Rahayu, S., Budiono,
1., Sugiharto, S., ... Nurrachmad, L. (2024). ;Los atletas de
deportes de petanca en Jawa Tengah necesitan aplicaciones
basadas en Android para la implementacion del programa de
entrenamiento? (Do Petanque Sports Athletes in Jawa Ten-
gah Need Android-Based Applications for Training Program
Implementation?). Retos, 53, 69-77.
https:/ /doi.org/10.47197/RETOS.V53.102289

Hidayat, W. N., Syahri, E. M., Afdlol, M., & Zahiro, A. (2024).
Development of Android application for charity manage-
ment using design thinking approach method. E3S Web of
Conferences, 501, 02008.
https://doi.org/10.1051/e3sconf/ 202450102008

Hou, J., & Tian, Z. (2022). Application of recurrent neural net-
work in predicting athletes’ sports achievement. Journal of
Supercomputing, 78(4), 5507-5525.
https://doi.org/10.1007/S11227-021-04082-Y /FIG-
URES/7

Huang, T. C., Chen, C. C., & Chou, Y. W. (2016). Animating
eco-education: To see, feel, and discover in an augmented
rcality—bascd experiential lcarning environment. Computers &
Education, 96, 72-82.
https://doi.org/10.1016/].COMPEDU.2016.02.008

Hummel, O., Fehr, U., & Ferger, K. (2013). Beyond ibeer-ex-
ploring the potential of smartphone sensors for performance
diagnostics in sports. International Journal of Computer Science
in Sport, 12(1), 46—60. Retrieved from https://www.sco-
pus.com/inward/record.uri?eid=2-s2.0-
84883245402&part-
nerID=40&md5=d3fadf457ced62ef87e8d2c8f1b07350

Ichwana, D., Ikhlas, R. Z., & Ekariani, S. (2018). Heart Rate
Monitoring System during Physical Exercise for Fatigue
Warning Using Non-invasive Wearable Sensor. 2018 Inter-
national Conference on Information Technology Systems and Inno-
vation, ICITSI 2018 - Proceedings, 497—502. Dept. of Com-
puter Engineering, University of Andalas, Padang, Indone-
sia: Institute of Electrical and Electronics Engineers Inc.
https://doi.org/10.1109/ICITSI1.2018.8696039

Jastrow, F., Greve, S., Thumel, M., Diekhoff, H., & Stilenbach,
J. (2022). Digital technology in physical education: a system-
atic review of research from 2009 to 2020. German Journal of
Exercise  and ~ Sport  Research,  52(4),  504-528.
https://doi.org/10.1007/512662-022-00848-5/TA-
BLES/3

Khatun, M. A., Yousuf, M. A., Ahmed, S., Uddin, M. Z., Al-
yami, S. A., Al-Ashhab, S., ... Moni, M. A. (2022). Deep
CNN-LSTM With Self-Attention Model for Human Activity
Recognition Using Wearable Sensor. IEEE Journal of Transla-
tional  Engineering in  Health and  Medicine, 10.
https://doi.org/10.1109/JTEHM.2022.3177710

-396-

Khoumeri, E.-H., Cheggou, R., & Ferhah, K. (2019). Develop-
ment of a Connected Bracelet Managed by an Android Ap-
plication. In Lecture Notes in Networks and Systems (Vol. 62, pp.
43—48). Ecole Nationale Supérieure de Technologie, Der-
gana, Algeria: Springer. https://doi.org/10.1007/978-3-
030-04789-4_5

Liu, N., & Yang, D. Y. (2014). The study on educational iOS
and Android application program of sports skills and
knowledge. nW.Z.,G.L,,T.T,,Y.D.,Y.D,,Y.K,, ...
Y. D. (Eds.), Applied Mechanics and Materials (Vol. 644—650,
pp- 3137-3140). Northeast Normal University, China:
Trans Tech Publications Ltd.
https://doi.org/10.4028/www.scientific.net/ AMM.644-
650.3137

Lubis, J, Haqiyah, A., Kusumawati, M., Irawan, A. A., Hanief,
Y. N., & Riyadi, D. N. (2022). Do problem-based learning
and flipped classroom models integrated with Android appli-
cations based on biomechanical analysis enhance the learning
outcomes of Pencak Silat? Journal of Physical Education and
Sport, 22(12), 3016-3022.
https://doi.org/10.7752/jpes.2022.12381

Lubis, Johansyah, Hagiyah, A., Kusumawati, M., Irawan, A. A.,
Hanief, Y. N., & Riyadi, D. N. (2022). Do problem-based
learning and flipped classroom models integrated with An-
droid applications based on biomechanical analysis enhance
the learning outcomes of Pencak Silat? Journal of Physical Ed-
ucation and Sport, 22(12), 3016-3022.
https://doi.org/10.7752/jpes.2022.12381

Ming, H. (2018). Design and implementation of Android-based
flip class visualization in physical education. Kuram ve Uygu-
lamada Egitim Bilimleri, 18(5), 2347-2353.
https://doi.org/10.12738/estp.2018.5.133

Mohamed Ariff, M. I., Roslan, N. F.| Salleh, K. A., & Mohamad,
M. (2021). Mobile fitness application for beginners. Indone-
sian Journal of Electrical Engineering and Computer Science,
24(1), 500-506.
https://doi.org/10.11591/ijeecs.v24.i1.pp500-506

Mou, R., & Yang, J. (2021). Design and Implementation of Mo-
bile APP for Athletes’ Physical Fitness Monitoring during
Training. Proceedings - 2021 13th International Conference on
Measuring Technology and Mechatronics Automation, ICMTMA
2021, 678-681. Yunnan Communications Vocational and
Technical College, Kunming, 650500, China: Institute of
Electrical and Electronics Engineers Inc.
https://doi.org/10.1109/ICMTMA52658.2021.00156

Munkhtsetseg, & Seo, J. (2022). Android IoT Lifelog System and
Its Application to Motion Inference. Computer Systems Science
and Engineering, 45(3), 2989-3003.
https://doi.org/10.32604/CSSE.2023.033342

Ni, G., & Mao, S. (2021). Application of Virtual Reality Tech-
nology in Distance Rehabilitation Training. Proceedings of the
5th International Conference on Electronics, Communication and
Aerospace Technology, ICECA 2021, 1065-1068. Qingyuan
Polytechnic Nursing School, Guangdong, Qingyuan,
511510, China: Institute of Electrical and Electronics Engi-
neers Inc.
https://doi.org/10.1109/ICECA52323.2021.9676115

Nurkadri, Suharta, A., Sitepu, I. D., Silwan, A., Nur, F. H., Ak-
bar, T., ... Muslimin. (2023). General Preparatory Exercise
Program Based on Android Tennis Sports. International Jour-
nal of Human Movement and Sports Sciences, 11(1), 112—117.
https://doi.org/10.13189/SA].2023.110113

Oliveira, J., Borges, D., Silva, T., Cacho, N., & Castor, F.

Retos, namero 57, 2024 (agosto)



2024, Retos, 57, 390-398

© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicién impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index. php / retos/ index)

(2018). Do Android developers neglect error handling? a
maintenance-Centric study on the relationship between An-
droid abstractions and uncaught exceptions. Journal of Systems
and Software, 136, 1-18.
https:/ /doi.org/10.1016/].JSS.2017.10.032

Perdana, G. S., Widiyanto, & Ilham. (2021). Development of an
Android-Based Application as an Information System for
Sports Venues and Sport Community. International Journal of
Human Movement and Sports Sciences, 9(6), 1131-1139.
https:/ /doi.org/10.13189/SA].2021.090608

Philiyanti, F., Haristiani, N., Rasyid, Y., & Emzir. (2019). An-
droid-based learning media in contextual teaching and learn-
ing on Japanese language reading. Journal of Engineering Sci-
ence and Technology, 14(3), 1138—1149.

Purwanto, D., Mentara, H., & Marhadi. (2023). Development
of Sport Massage (e-Sport Massage) Based on Android App
with ADDIE Design as a Learning Media for Students. Inter-
national Journal of Human Movement and Sports Sciences, 11(5),
1084—1090. https://doi.org/10.13189/SA].2023.110517

Putra, D. 1., Suarmin, D., & Ekariani, S. (2022). Fatigue Warn-
ing System During Physical Exercise Based on Heart Rate and
Oxygen Saturation Using Non-invasive Wearable Sensor.
Proceeding - 2022 International Symposium on Information Tech-
nology and Digital Innovation: Technology Innovation During Pan-
demic, ISITDI 2022, 22—26. Universitas Andalas, Department
Of Computer Engineering, Padang, Indonesia: Institute of
Electrical and Electronics Engineers Inc.
https://doi.org/10.1109/1SITDI55734.2022.9944484

Qureshi, A. A., Ahmad, M., Ullah, S., Yasir, M. N., Rustam,
F., & Ashraf, I. (2023). Performance evaluation of machine
learning models on large dataset of Android applications re-
views. Multimedia Tools and Applications, §2(24), 37197—
37219. https://doi.org/10.1007/s11042-023-14713-6

Rana, M., & Mittal, V. (2019). Design and Development of
Wearable Sensor System using MQTT Protocol for Real
Time Kinematics Analysis. 2019 Global Conference for Advance-
ment in Technology, GCAT 2019. NIT, Department of Elec-
tronics and Communication Engineering, Kurukshetra, Har-
yana, India: Institute of Electrical and Electronics Engineers
Inc.
https://doi.org/10.1109/GCAT47503.2019.8978309

Rudin, A. R. A., Audah, L., Jamil, A., & Abdullah, J. (2016).
Occupancy monitoring system for campus sports facilities
using the Internet of Things (IoT). 2016 IEEE Conference on
Wireless Sensors, ICWiSE 2016, 2017-Decem, 100—105. Optical
Communication and Network Research Group (OpCoN),
Faculty of Electrical and Electronic Engineering, Universiti
Tun Hussein Onn Malaysia, Parit Raja, Batu Pahat, Johor,
86400, Malaysia: Institute of Electrical and Electronics Engi-
neers Inc. https://doi.org/10.1109/1C-
WISE.2016.8188550

Rusdiana, A., Mulyana, B., Nurjaya, D. R., Imanudin, I., Fau-
ziah, E., & Syahid, A. M. (2021). 3d biomechanical analysis
of swimming start movements using a portable smart plat-
form with Android pie. Journal of Engineering Science and Tech-
nology, 16(1), 571-585. Retrieved from https://www sco-
pus.com/inward/record.uri?eid=2-s2.0-
85101617405&part-
nerID=40&md5=ade399b32e5c1b7e24b5c0cb7c147e92

Santoso, R., Rahayu, T., Sugiharto, & Setyawati, H. (2023).
Software Development Tools with Android Base for Skills
Data Collection in Physical Education. Journal of Internet Ser-
vices  and 13(1), 22-33.

Information Security,

-397-

https://doi.org/10.58346/]ISIS.2023.11.003

Schmidt, M., Wille, S., Rheinldnder, C., Wehn, N., & Jaitner,
T. (2018). A wearable flexible sensor network platform for
the analysis of different sport movements. In F. C. & A. T.
(Eds.), Advances in Intelligent Systems and Computing (Vol. 608,
pp- 3—14). Institute of Sports and Sports Science, TU Dort-
mund University, Otto-Hahn-StraBe 3, Dortmund, 44227,
Germany: Springer Verlag. https://doi.org/10.1007/978-
3-319-60639-2_1

Semsem, K., & Martin, J. T. (2022). Development of a Mobile
Application for Physical Fitness Testing. International Journal
of Human Movement and Sports Sciences, 10(6), 1126—1133.
https://doi.org/10.13189/5aj.2022.100603

Shah, A., Aurelio, M., Frasquilho, F., & Fradgley, R. (2021).
Quality improvement in practice - Part three: Achieving the
triple aim through the systematic application of quality im-
provement. British Journal of Health Care Management, 27(10).
https://doi.org/10.12968/BJHC.2021.0041/ASSET /IM-
AGES/LARGE/BJHC.2021.0041_TO02.JPEG

Shangguan, C., Wang, Z., Gong, S., Guo, Y., & Xu, S. (2020).
More Attractive or More Interactive? The Effects of Multi-
Leveled Emotional Design on Middle School Students” Mul-
timedia Learning. Frontiers in Psychology, 10, 480497.
https://doi.org/10.3389/FPSYG.2019.03065/BIBTEX

Singh, B. C., Carminati, B., & Ferrari, E. (2021). Privacy-Aware
Personal Data Storage (P-PDS): Learning how to Protect
User Privacy from External Applications. IEEE Transactions
on Dependable and Secure Computing, 18(2), 889-903.
https://doi.org/10.1109/TDSC.2019.2903802

Stepanov, D. S., Cherepanov, V. S., Ilinykh, V. 1., & Nenashev,
A. 1. (2023). DEVELOPMENT OF THE ‘STRENGTH
TRAINING RECORDS’ MOBILE APPLICATION. Human
Sport Medicine, 23(4), 95-101.
https://doi.org/10.14529/hsm230412

Wang, K., Xiao, J., Li, L., Li, X., Yang, Y., Liu, Z., & Jiang, J.
(2023). The application of a medium-chain fatty diet and en-
teral nutrition in post-operative chylous leakage: analysis of
63 patients. Frontiers in  Nutrition, 10, 1128864.
https://doi.org/10.3389/fnut.2023.1128864

Wang, P. (2023). Evaluation and analysis of effectiveness and
training process quality based on an interpretable optimiza-
tion algorithm: The case study of teaching and learning plan
in tackwondo sport. Applied Artificial Intelligence, 37(1).
https://doi.org/10.1080/08839514.2023.2189667

Wang, Z. (2022). The Application of 5G Network Technology
in the Innovative Development of Physical Education. Mobile
Information Systems, 2022.
https://doi.org/10.1155/2022/1348375

Woauttidittachotti, P., Robmeechai, S., & Daengsi, T. (2015).
mHealth: A design of an exercise recommendation system
for the Android operating system. Walailak Journal of Science

12(1), 63-82. Retrieved
https:/ /www.scopus.com/inward/record.uri?eid=2-s2.0-
84920973772&part-
nerID=40&md5=c48553d72ce4735962cefb4c167a8b9d

Xie, J., Wen, D., Liang, L., Jia, Y., Gao, L., & Lei, ]J. (2018).
Evaluating the Validity of Current Mainstream W earable De-
vices in Fitness Tracking Under Various Physical Activities:
Comparative Study. JMIR MHealth and UHealth, 6(4), €94.
https://doi.org/10.2196/mhealth.9754

Xu, J. (2024). Application of optical motion capture device

and  Technology, from

based on Android intelligent platform in sports field auxiliary
recognition system. Optical and Quantum Electronics, 56(3),

Retos, namero 57, 2024 (agosto)



2024, Retos, 57, 390-398

© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicién impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index. php / retos/ index)

1-18. https://doi.org/10.1007/511082-023-05878-
3/FIGURES/5

Yan, X., Dunne, D. M., Impey, S. G., Cunniffe, B., Lefevre, C.
E., Mazorra, R., ... Chakraborty, B. (2022). A pilot sequen-
tial multiple assignment randomized trial (SMART) protocol
for developing an adaptive coaching intervention around a
mobile application for athletes to improve carbohydrate pe-
riodization behavior. Contemporary Clinical Trials Communica-
tions, 26. https:/ /doi.org/10.1016/j.conctc.2022.100899

Zeng, H. (2022). Application of Improved Deep Learning Algo-
rithm in Modern Education Data Analysis System. 2022 IEEE
2nd International Conference on Mobile Networks and Wireless

ICMNWC 2022.

Communications,

Datos de los/as autores/as y traductor/a:

https://doi.org/10.1109/1C-
MNWC56175.2022.10031887

Zhang, D, Tian, ]., & Li, H. (2020). Design and Validation of
Android Smartphone Based Wireless Structural Vibration
Monitoring System. Sensors 2020, Vol. 20, Page 4799, 20(17),
4799. https:/ /doi.org/10.3390/520174799

Zuliana, E., Oktavianti, 1., Ratnasari, Y., & Bintoro, H. S.
(2020). Design and Application of Marionette Tangram: An
Educational Teaching Media for Mathematics and Social Sci-
ence Learning Process in Elementary Schools. Universal Jour-
nal  of  Educational  Research, 8(3), 931-935.
https://doi.org/10.13189/UJER.2020.080326

Muchamad Arif Al Ardha muchamadalardha(@unesa.ac.id Autor/a

Nurhasan Nurhasan nurhasan007@unesa.ac.id Autor/a

Lutfi Nur lutfinur@upi.cdu Autor/a

Ahmad Chaeroni ahmad.chacroni@fik.unp.ac.id Autor/a

Sauqi Sawa Bikalawan sauqisawa.20040@mhs.uncsa.ac.id Autor/a

Chung Bing Yang cb.yang@gmail.com Autor/a
Retno Wulan Dari pusatbahasa@uncsa.ac.id Traductor/a

-398-

Retos, namero 57, 2024 (agosto)


https://doi.org/10.13189/UJER.2020.080326

