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Background: The lack of studies that specifically examines the challenges of implementing technology in physical
education, with a content analysis approach using NVivo 12 Plus prompted this study to be carried out. Research
Objective: This study identifmstmtegies to overcome these obstacles and provides recommendations for
policymakers and educators. The aim is to increase the effectiveness of the learning process through more
effective use of technology. This research is also encouraged because the related findings are one of the few studies
that have been conducted, especially in Indonesia, so this can fill the research gap. Methods: This method
combines qualitative research with content analysis. It used Nvivo 12 Plus software to discover and analyse the
main th s. The units of analysis used are text search queries and case classification. Finding/Result: The
findings of this study reveal that the employment of technological aids in physical education is beneficial as it
allows greater access and flexibility in learning, enhances students’ motivation and participation, and offers
innovative teaching-learning tools. Nonetheless, inside the Indonesian education sector, there are still identified
issues regarding constrained access to technology in many places, considering gaps in the deployment of digital
infrastructure and the development of students’ and educators” digital skills. Conclusion: Improvements in
telecommunications infrastructure, better digital literacy among the teaching and student populations, and
opportunities for closer governmental cooperation with industry will be vital to addressing these hurdles more
effectively. Although there are still some struggles, this research highlights how technology should be
implemented in physical education in the digital age. This study helps identify and analyse the main challenges to
developing strategies for improving technology use in physical education, especially among students and
educators.
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INTRODUCTION

Technology integration in education leads to several substantial advantages for
learning. There are several ways that technology enables such high performance: it
enables faster and broader access to information (material), making more learning
resources available for students and teachers (Axhami & Axhami, 202 3). Students learn
anything and anytime worldwide through e-learning platforms, followed by educational
applications and digital libraries (Karanth et al, 2024; Dhamdhere, 2012; Xue & Lj,
2024). Currently, there are several experiences of physical education teachers also
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adopting technology into their teaching (Culajara et al,, 2023). Technology enables the
creation of more interactive and intriguing ways, such as videos, simulations or
educational games, which can increase learner motivation to learn (Ji, 2023;
Nikolopoulou, 2022). Technology allows personalised learning, too, through an adaptive
learning system that can adjust the material and pace of learning depending on each
student's needs (Hamzah et al., 2024).

As this is the digital age, the need for tech in education is also increasing. Given the
fast pace of technological innovation and the changing nature of work, students need
digital skills. By incorporating technology in education, students become future-ready
as these solutions will enable them to learn nece@ary skills like digital literacy,
problem-solving, and critical thinking (Mikhaylovsky et al, 2021; Pombo et al, 2016;
Wohlfart et al.,, 2024). Furthermore, the reality we experienced with COVID-19 in the
last years revealed how vital technology is for keeping education alive. By this way,
distance learning is a product of the physical limitations, an immediate solution that
enables entrapped education to move under even in crisis conditions (Gupta et al,
2023; Kennedy & Gill, 2024). It is a fact that technology in pedagogy is no longer a
choice but is imperative now to foster the coming of digitally conscious generations.

Fpther study determined that technology had led to a drastic change when applied
to teaching and learning physical education (Almusawi et alfi2021). Technology
implementations such as apps and wearables to track students’ physical activity and
fitness (Almusawi et al,, 2021; Lin et al, 2023). Using fitness apps on devices such as
smartwatches or pedometers, educators can track live data of students’ physical
activities and give immediate feedback to correct errors in exercise targeting specific
needs (Goad et al, 2019; Sargent & Calderon, 2021). Further supporting the students’
learning development are instructional videos and even sports simulations, which
provide visual guidance on how techniques or movements should be performed (Palao
etal, 2015).

Furthermore, technology assists with analysing students’ performance and progress
in physical education. For instance, motion analysis videos permit teachers to record
and analyse every movement of the students in detail to point out mistakes and correct
them accordi#ly (Lobo et al, 2024; Ryskaliyev et al., 2024). The real-life practice of
augmenting reality (AR) and virtual reality (VR), used in learning scenarios, are
beginning to enable students to experience immersive experiences. These technologies
are increasingly favoured, making it possible for the element to use headwear that
generates a fictitious environment in top maniacal settings (Bo & Yang, 2024; Rassy &
Mokmin, 2023). By incorporating this technology, physical education is more fun and
interactive and hglips students reach their fitness and health goals.

In Indonesia, the application of technology in physical fEJucation has existed for a
very long time, and this has become visible more during the COVID-19 pandemic. As
physical activity in schools currently has limitations, digital platforms, and fitness apps
are becoming helpful tools for physical education educators to conduct exercise classes
online (Papastergiou et al, 2021). Apps such as Zoom and Google Meet are used to
conduct group live sessions, and instructional videos are uploaded to YouTube or any e-
learning platform to provide dance movements that children can follow from home
(Cahyono, 2021; Nurulfa et al, 2021; Taufik et al, 2022). Finally, many schools are
beginning to monitor students’ physical activity and health by using wearables like
smartwatches. Although this needs to be followed up on in the curriculum, what will
mean that technology use remains optional (Nasution & Siregar, 2024; Paramitha et al,,
2022). These efforts, however, not only maintain physical education during a pandemic
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but also break new ground, which should lead to greater technology integration into the
future of physical education.

In the content analysis approach, several studies have applied it to organise and
visualise important findings in the field of physical education. These studies use content
analysis as an approach to help collect data and to map the findings for easier
understanding (Benites et al, 2016; Eyler et al., 2010; Kahan & McKenzie, 2020; Mekic
et al, 2019). However, this study does not accommodate how technological challenges
are identified in aspects of physical education. Apart from that, this research was not
assisted by adequate analytical tools to show content analysis results such as in this
research with Nvivo 12 plus. Nvivo 12 Plus is currently considered adequate in content
analysis to assist researchers (Zarrett et al., 2012).

From the many previous research results above, findings regarding analysis of the
challenges of implementing technology in physical education are one of the few studies
conducted, especially in Indonesia. Moreover, analysing it using a content analysis
approach maximises the Nvivo 12 Plus analysis tool. This research aims to identify and
analyse the main challenges in implementing physical education technology in
Indonesia and develop more inclusive and sustainable strategies and implementation
models with a content analysis approach. This research also aims to provide practical
recommendations forffpolicymakers and educators to overcome the identified
challenges and ensure that technology can be used effectively to improve the quality of
physical education in Indonesia. Thi§ research question maps out several key points.
What is the urgency of applying technology in physical education? What are the
challenges of implementing technology in physical education in Indonesia? What
practical recommendations are needed for policy makers and educators?

METHOD

This study uses a qualitative research method to understand the problems faced by
an obstacle in implementing technology in physical education in Indonesia. A qualitative
design was selected as it permits a detailed examination of complex and context-
dependent phenomena that are not easily quantified. A content analysis approach was
chosen in this research to explore and understand the meaning and patterns in the
identified documents (Taboas-Pais & Rey-Cao, 2012). The analytical tool employed in
this research is Nvivo 12 Plus software. Nvivo 12 Plus systematically allows researchers
to manage and organise qualitative data. Nvivo allows the researcher to code this data,
to have the central theme, and to have thematic analysis (Apriyanti et al.,, 2023; Zarrett
et al, 2012). In addition, Nvivo is a way for the researcher to visualise the qualitative
data, which helps to see the interaction of the emerging and related themes and issues
based on the data. Analytical tools like Nvivo 12 Plus use the most efficient data analysis
and management of the qualitative research data and discover the findings deeper via a
find and explore of the key theme areas.

Data Extraction

In this study, d4 extraction was performed by identifying and gathering 26
documents relevant to the use of technology in physical education in Indonesia. These
documents were found by conducting keyword searches using “Technology AND
Physical Education” via Google Search. The documents consisted of government
policies, previous research reports, literature reviews, and online news articles related
to the topic. There was no year limit for document selection, as the primary focus was
on the relevance of the content to the research topic.
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Data Collection

The documents collected for the study served as the primary data sources. These
sources included government regulations on education and technology, prior studies
with similar findings, relevant literature reviews, and educationalists’ official reports.
The data was then organised and prepared for analysis using qualitative research tools.

Inclusion and Exclusion

The inclusion criteria for the documents were based on their relevance to the
keywords “Technology AND Physical Education.” Documents that directly addressed the
integration or challenges of using technology in physical education were included,
regardless of their publication year. Irrelevant documents or those not directly
discussing physical education or technology implementation in Indonesia were
excluded from the analysis.

Data Coding

Once the documents were transferred into the Nvivo 12 Plus software, the data
coding process began. Thematic cfiling was conducted, with data being categorised into
key themes based on the content related to the use of technology in physical education.
Nvivo 12 Plus facilitated the systematic organisation of data into nodes, representing
emerging patterns, themes, and issues.

Data Analysis

Thematic analysis was performed using Nvivo 12 Plus to identify relationships and
interactions between the emerging themes. Themes were generated based on patterns
found within the data, and these themes were analysed to uncover central issues.
Ehally, the findings were compared with relevant literature to provide a broader
understanding of the specific context of technology use in physical education in
Indonesia. The analysis informed the development of recommendations and
implementation strategies for enhancing technology integration in this field. The
following are the collection and analysis stages in this research which specifically adopt
the flow diagram stages from previous research (Benites et al, 2016), although there
are changes following the context of this research.
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Figure 1. Collection and Analysis Stages

Figure 1 shows the fgalysis stages starting with data collection using keyword
searches on Google, with a focus on the combination of the keywords "Technology AND
Physical Education” Next, pre-analysis was carried out using floating reading techniques
and document selection, which resulted in 26 relevant documents after the filtering
process. The selected data was then analysed using NVivo 12 Plus software, where text
searches and case classification were carried out. The final stage involves categorisat#n
of data and analysis of results to draw comprehensive conclusions regarding the
application of technology in physical education.

Data analysis occurs in several steps. Data previously extracted from documentation
sources are transcribed and imported into NVivo 12 Plus. Secondly, thematic coding
was done based on the data. Step 3: Themes were generated, followed by a thematic
analysis to determine relationships between these themes. Fourth, the output of this
analysis was compared with relevant literature to suppffEk the essential findings further
and provide an understanding of its specific context in Indonesia. The results of the
analysis are then used to develop recommenfhtions and implementation strategies that
could enhance technology use in Indonesia's physical education.

RESULTS AND DISCUSSION

This section explores the urgency of implementing technology in physical education,
identifies key challenges that need to be addressed, and proposes practical
recommendations for policy makers and educators. Téhelp provide brief results for
readers in understanding the contents of this section, it can be seen in Table 1.
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Table 1. Summary of research findings

Increased Access and Flexibility, Increase
Motivation and Participation, Monitoring and
Evaluation, Innovation in Learning

Challenges of implementing technology in | Gaps in access to technology, Limited digital

The urgency of applying technology in physical
education

physical education in Indonesia infrastructure, Digital skills, Procurement costs
A practical recommendation for policy makers | Strengthening investment, digital skills training
and educators (Teachers and students), budget management

Table 1 maps the highlights of this section to help provide a concise summary of the
overall results and discussion.
The urgency of applying technology in physical education

The use of technology in physical education is urgent to put into practice, which,
when viewed from the strategic role of sports to student health
(physical/mental/social), the adoption of technology can be more considerate and
immediate. In the digital age, technology can provide opportunities for higher-quality
physical learning regardless of mobility challenges or physical limitations. Moreover,
with the transition to technology-enhanced physical education instruction, tracking
students' fitness progress and providing immediate feedback while personalising their
exercise according to individual requirements will become easier. It contributes to
higher student involvement in sports and helps create an inclusive and sustainable
learning environment. Moreover, [fhis study successfully mapped the urgency of
technology in physical education, as presented in Figure 2.
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Figure 2. Mapping the urgency of applying technology in physical education

Technology in physical education is instrumental in making learning more accessible
and flexible. It no longer works out of the box: with platforms like e-learning tools,
instructional videos, and fitness apps, students ndlonger depend on their geolocation or
time to access any learning material (Almusawi et al,, 2021; Cahyono, 2021; Lin et al,
2023; Nurulfa et al, 2021). This means the same educational resources can be used
anywhere in any urban/rural region without needing to come to class. For instance,
students across remote areas can take physical classes for physical classes through
fitness apps tied to their wearable devices. Urban area students could use instructional
videos in addition to more activities. Within the constraints of regular business or
busyness, it opens new doors to encourage more sporting activities amongst students
and increases chances for better lifestyles.

On the other hand, physical education is an important area which must implement
strategies designed to make students more motivated and participate in sports
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activities. With technology integration such tutorials, games and movement analysis; it
is not only an interesting learning but also students participate more actively (He &
Chen, 2024; Lindberg et al, 2016; Varga & Révész, 2023). In a sport, simulations can
offer an experience in the safety of the lab that would put students at risk of injury
otherwise whilst getting hands-on understanding how different tactics should be
applied. Another interesting way in which are educational games can help students get
fitter and healthier is to transform physical movement [exercise] into a playful engaging
experience thus making student genuinely interested in their fitness and health.

It also helps teachers with granular movements, which were previously handled only
by trained instructors or another expert in person. Teachers can observe and correct
moves when students practice techniques through video analysis or sensory tools (Lobo
et al., 2024; Ryskaliyev et al, 2024). This not only enhances learning outcomes, but
students also get some positive reinforcement to excel further in sports. This
technology, on the other hand, allows students to participate in physical activities
during class and can make learning even more dynamic and interactive in person.

Technology is also essential for educators to monitor and evaluate our students’
physical progress more accurately by evaluating regularly. Connected Wearable
Devices: smartwatches or fitness trackers) along with connected fitness afps so that
teachers can track real-time physical activity from their students (Almusawi et al,, 2021;
Goad et al, 2019; Lin et al, 2023; Sargent & Calderdn, 2021). Technology can more
accurately measure the number of steps, heart rate, or time students have exercised and
quantitatively track their fitness levels. Based on real-time data, teachers can give
prescriptive advice to their students as they complete tasks and encourage them when
things are going well, enabling immediate reinforcement or remedial support.

Technology also helps educators assess students’ physical development more
thoroughly (Liang, 2024; Liu & Liu, 2020). Teachers can record data and compare it to
other training sessions, enabling them to view progress over time and look for possible
trends or patterns. It is to promote the outcome of measuring individual students’
achievement and planning targeted instruction more properly with each student and
monitoring physical education, along with the evaluation in a data role, enable objective
final results, which should make more productive by concentrating on progressing
stuyZ@nts physically.

Augmented Reality (AR) and Virtual Reality (VR) are only some of the technologies
that have been innovating methods to teach better and learn more. These technologies
have the great possibility of changing the paradigm of physical education (Bo & Yang,
2024; Rassy & Mokmin, 2023). AR offers students a more immersive experience as it
overlays virtual objects onto the real world so that they can see everything directly in
their surroundings. For instance, students could use AR apps to see three-dimensional
models of the human body while studying anatomy or learn correct sports motions. This
helps them recall what is being taught, and the learning experience will also become fun
and interactive.

In contrast, VR sometimes brings fully into a sports setting or scenario. This means
that students can practice through field simulations or sports competitions within their
classrooms and in settings close to real-life situations. In physical education, VR can
allow students to experience safer circumstances when practising sporting skills. It also
gives them a chance at more experimentation and immersive learning that they might
not be willing to try out of fear of physical harm. 1) This helps spark students’ interest
in their learning process and makes them master essential skills quickly. In this sense,
technological innovations like AR and VR elevate physical education classes among
students as the subject becomes more instigating. It improves their learning experience
with a dynamic and impactful strategy that meets such a particular audience well.
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In general, technology in physical education offers several significant advantages,
from enhancing learning accessibility and flexibility to leveraging innovative teaching
methods to boost student motivation by developing new participation opportunities.
Moreover, given longer-term physical gains, the more precise use of technology for
monitoring and evaluation makes a learning environment reactive to students’ needs.
By exploiting the promise of this techidlogy, physical education can be more inclusive,
efficient, and effective. In conclusion, the use of technology in physical education will
change the way learning has traditionally been done, making it more inclusive, quick
and effective.

Comparing the findings with previous work, previous research also highlights that in
the current educational era, technology Pitegration has become very important to
increase learning effectiveness (Almusawi et al, 2021; Cahyono, 2021; Lin et al, 2023;
Nurulfagg al., 2021). The findings suggest that fitness apps and fitness tracking tools
enable students to engage in physical activity in a more flexible and scalable way,
without being hindered by time or location. This includes e-learning and instructional
videos increasing the accessibility of learning materials,gfaking them available to
students in various regions, including remote areas. These findings are consistent with
recent research results that emphasise the role of technology in modernising physical
education and increasing students’ participation, showing that the use of technology not
only supports flexibility and accessibility, but also enriches the learning experience
through more interactive and personalised methods.

After considefhg these findings, the new understanding that emerges regarding the
problem is that the integration of technology in physical education not only increases
the accessibility and flexibility of learning, but also modernises the teaching approach in
a highly interactive and personalised way. Technology such as fitness apps,
instructional videos, and fitness tracking tools enable students to engage in physical
activity without being hindered by location or time of day, while pifjiding accurate
data to monitor and improve their physical development. Additionally, innovations such
as Augmented Reality (AR) and Virtual Reality (VR) offer a more immersive and safe
learning experience, @@iching the learning process with simulations and educational
games. In conclusion, technology in physical education opens up new opportunities for
student motivation and participation, as well as enabling learning adjustments that are
more responsive to individual needs, changing the physical education paradigm to be
more inclusive, efficient and effective.

Challenges of implementing technology in physical education in Indonesia

While the application of technology in physical education has already promised many
things, such as increasing accessibility and providing a variety of innovative processes
for learning success, challenges still need solutions, especially within educational
circumstances throughout Indonesia. This study will map some of the main challenges
facing Indonesia, as seen in Figure 3.
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Figure 3. Challenges of implementing technology in physical education in Indonesia

Indonesia faces crucial aspects in implementing technology development for physical
education and shared some prediction-solving methods to ensure the implementation
will work adequately. The biggest challenge is the digital divide regarding technology
access across regions. Indonesia is improving its internet penetration, but the gap
between rural and urban areas has long existed. This is also because only significant
cities have vast digital infrastructures, and far-off places need more internet connection
(Iwana et al,, 2022; Sujarwoto & Tampubolon, 2016). This influences the availability of
technology tools in rural schools and students, who are also demographically found
within these areas where physical learning could benefit from e-learning applications or
instructional video-based devices like wearables that require a reliable internet
connection. Students in outlying areas faced obstacles accessing relevant and tech-
enabled resources without regular access (Nurulfa et al,, 2021).

The lack of access and resource-poor digital infrastructure in Indonesia's schools for
physical education is directly connected to the 4G availability gap between densely
populated urban areas versus sparsely-populated rural regions. The data shows that
urban places with a density of more than 1.000 people per square kilometre enjoy
having their phones connected to the internet using 4G almost nine out of ten times they
have a mobile device switched on, while in rural areas where there are only around or
less than 50 inhabitants across every square kilometre is no better off obtaining as little
as three quarters (76%) connection (Pertiwi & Yusuf, 2019). This shows a 13 per cent
gap, indicating that digital infrastructure is more densely concentrated in urban areas
and lags behind the outskirts of some learning outcomes on improved interactive
physical education technology.

Moreover, a significant challenge is the development of digital skills by teachers and
students. Even though the internet @8a domain of younger generations, Indonesian
teachers still need more digital skills. The use of technology in educgfional settings is an
area in which many teachers still need to be competent (Nopembri et al., 2022; Rahman
etal, 2021). In addition, students must also be supported in acquiring a good amount of
digital literacy so that they can use technology in a way that is related to physical
learning (Afriliandhi et al, 2022; Wicahyani et al., 2021). This will need ongoing
professional learning for teachers, including increased attention to media and digital
literacy across the curriculum.
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Finally, the acquisition costs of technology represent another big hurdle. Even if
some schools can afford the initial cost of hardware and software licences or internet
subscription fees, which prove something even more prohibitive, where can installation
best fall? A correct view of the allocation strategy for education funds is also needed to
ensure that schools can have fair access to the technology necessary for enhancing
physical quality. Through the following steps in a structured manner, Indonesia will be
able to make better use of technology for physical education and thereby become an
inclusivefdaptive learning institution by reaching out to students everywhere.

Then the Ministry of Education, Culture, Research and Technology explained that
funding for school digitalisation will eventually fall t, totalling IDR 3 trilEpn
(Kemdikbud, 2020). The amount of money needed to digitise this school is actually IDR
15 trillion, but there are only IDR 3 trillion available per year. This also shows a budget
constraint on purchasing technology devices in Indonesia, making education quality
distribution difficult across schools.

Although technology has great potential to improve physi@#) education in Indonesia,
significant challenges remain that require concrete solutions. The digital divide between
urban and rural areas is a major issue affecting technology accessibility, with large
differences in internet penetration and digital infrastructure between dense and remote
areas. This inequality hinders the effective implementation of technologies, such as e-
learning and video-based applications, which rely heavily on stable internet
connections. Additionally, limitations in digital skills in both teachers and studerfi
exacerbate the situation, as a lack of adequate training hinders the optimal use of
technology in physical education. This shows the need for gffter investment in digital
infrastructure development and skills training to maximise the potential of technology
in improving the quality of physical education.

Argumentatively, it can be emphasised that even though the government has
allocated funds for school digitalisation, the existing budget is far from sufficient
compared to actual needs. With an allocation of IDR 3 trillion per year out of a total
requirement of IDR 15 trillion, there is a significant funding shortfall, resulting in
unequal distribution of technology across schools. To overcome this challenge, a more
efficient funding allocation strategy is needed as well as collaboration between the
public and private sectors to support technology procurement and maintenance. With a
structured and comprehensiff@ approach, Indonesia can overcome these obstacles and
utilise technology effectively to improve the quality of physical education in all regions,
both urban and rural.

A practical recommendation for policy makers and educators

This shortage of access and limited digital infrastructure reveals the need for more
investment in the pooled development of telecommunications and internet frameworks
in remote areas. This would make sure that all students, no matter geography, have
quite access to physical learning era-less than support (Lembani et al.,, 2020). Further,
to address some of the challenges around digital skills development, a comprehensive
approach is required for training teachers and embedding a more expansive, across-the-
board programme into education on digital literacy (Huang, 2024). This will increase
teachers’ tech literacy and train the future to deal with more complex technological
requirements later on.

Another thing is the challenges of regions with costs, which also need to be a joint
solution for other related governments and families in using funds because education
must proceed sustainably (Tien et al., 2020). Budget Management: Athletic directors
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should deploy best practices around budget management so that investments in
physical education technology can yield the most excellent possible results for student
learning. So, the above challenges have to be addressed comprehensively in order for
Indonesia to be able to create a physical education which is more inclusive, innovative
and adaptive towards each of their students that seeks them an opportunity to
maximize their potential as they enter this digital era.

Exploiting technology in physical education has proven time and relentless
dedication to the cause from a host of stakeholders. Access to telecommunications and
internet infrastructure in remote regions cannot be reduced, not only because of the
enormous financial investment required for its construction but also due to proper
planning necessary between government initiatives- the private sector and civil society.
In addition, the adaptation of digital skills with both teachers and students underlines
the continued mobilisation in training and professional development while ensuring a
holistic approach to embracing digital literacy across all academic curriculum areas
(Huang, 2024; Lembani et al,, 2020; Tien et al.,, 2020). It is a long-term investment by
the physical education sector to build a baseline for whatever emerging complex
technology comes into the future.

In policy terms, this research provides an important foundation for future studies by
highlighting the need for strategic investment in digital infrastructure and digital skills
development in physical education. The findings from this research underline that to
achieve more inclusive and adaptive physical education in the digital era, it is important
for policymakers to design policies that support technology development in remote
areas and improve teachers’ digital skills. By @jilising practical recommendations on
budget management and collaboration between government, the private sector and civil
society, the policies developed will be able to address cost and access challenges and
ensure that investments in physical education technology provide optimal results. This
research paves the way for fifither studies that could dig deeper into the
implementation of specific policies, the effectiveness of training programs, and the long-
term impact of technology on the quality of physical education. Thus, this research
serves as a strong basis for developing innovative and strategic policies for improving
physical education in Indonesia.

CONCLUSION

Technology in physical education increases access to learning by providing flexibility
and student motivation and allows for more participation. Technology allows for more
efficient monitoring and evaluation and brings innovation in teaching-learning methods.
Even though technology in physical education has been applied and offers many
benefits, some obstacles still need to be addressed, particularly in the educational
context in Indonesia. The study flagged significant challenges like the need for more
technology access in different areas, insufficient digital infrastructure, and trouble
teaching computer-related skills to educators and students. Besides that, the problem of
costs related to procurement technologies is also significant in improving technology
effectiveness in physical education in Indonesia. Indonesia has encountered several
obstacles in applying technology in physical education. A significant investment in the
telecommunications infrastructure and internet networks in remote areas, as well as
attention to digital competence for teachers and students. To maximise the impact, they
must work with the government and private sectors for an all-inclusive land market as
well-integrated technology. Therefore, Indonesia always keeps on the ideals of its
heroes and is committed to advancing physical education in an inclusive, creative, and
adaptive way for all students today as a part of this digital era.
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The limitations @ this research are seen in the researcher's inability to carry out an
initial set of data from the results of in-depth interviews with related parties. It is
necessary to see a broad perspective. The recommendation of this research for future
research is that more exploration is needed by paying attention to the methodological
side, such as collecting interview data. On the other hand, recommendations from the
findings of this study to overcome the identified challenges are also outlined.
Recommendations for overcoming the challenges identified in this research include the
need for greater investment in telecommunications and internet infrastructure in
remote areas, as well as increasing digital competency for teachers and students
through comprehensive training programs. The implications of this study indicate that
to achieve effective implementation of technology in physical education, collaboration
between government, the private sector, and civil society is essential. These
recommendations include the development of policies that support broader technology
access and budget efficiency for educational technology.

ACKNOWLEDGEMENTS (o]

The authors thank all the people and institutions that helped in the preparation of
the manuscript.

CONFLICT OF INTEREST

There is no conflict of interest.

REFERENCES

Afriliandhi, C.,, Hidayati, D., Istiqomah, [, & Melawati, A. (2022). Teacher’s Digital
Literacy to Improve Quality in Learning. IJECA (International Journal of Education
and Curriculum Application), 5(1), 17-24. https://doi.org/10.31764 /ijeca.v5i1.7327

Almusawi, H. A, Durugbo, C. M, & Bugawa, A. M. (2021). Innovation in Physical
Education: Teachers’ Perspectives on Readiness for Wearable Technology
Integration. Computers and Education, 167, 104185.
https://doi.org/10.1016/j.compedu.2021.104185

Apriyanti, Y., Susilo, Hernawan, & Gusdernawati, A. (2023). Study of the Implementation
of the Pickleball Game in Physical Education Learning. Advances in Health and
Exercise, 3(2), 33-37.
https://www.turkishkinesiology.com/index.php/ahe/article/view/58

Axhami, L., & Axhami, M. (2023). Use of Information and Communication Technologies
as a Medium for Education in Albania. International Journal of Information and
Education Technology, 13(12), 1932-1938.
https://doi.org/10.18178/ijiet.2023.13.12.2007

Benites, L. C,, Do Nascimento, ]. V,, Milistetd, M., & Farias, G. O. (2016). Content Analysis
in Pedagogical Research in Physical Education: A Study on Supervised Curricular
Practicum. Movimento, 22(1), 35-50. https://doi.org/10.22456/1982-8918.53390

Bo, H, & Yang, ]. (2024). Virtual Reality Technology-Based System for Physical
Education Teaching. Lecture Notes in Networks and Systems, 950 LNNS, 308-315.
https://doi.org/10.1007/978-3-031-55848-1_36

Page | 269




Cahyono, D. (2021). Online Learning in the Pandemic Covid-19: Perceptions of Physical
Education Students. Jurnal FEducation and Development, 9(3), 1-4.
https://journal.ipts.ac.id/index.php/ED/article/view /2802

Culajara, C. J., Dizon, |. L., Lao, A., & Bandoy, D. (2023). Exploring Physical Education
Teachers’ Experiences with Incorporating Technology into Instruction. Edu
Sportivo, 4(3), 230-242. https://doi.org/10.25299/es:ijope.2023.v0l4(3).12910

Dhamdhere, S. N. (2012). ICT and Web Technology Based Innovations in Education
Sector. Turkish Online Journal of Distance Education, 13(4), 256-268.
https://eric.ed.gov/?id=E[1000427

Eyler, A. A, Brownson, R. C, Aytur, S. A, Cradock, A. L, Doescher, M., Evenson, K. R,
Kerr, |.,, Maddock, ], Pluto, D. L., Steinman, L., O'Hara Tompkins, N., Troped, P.,, &
Schmid, T. L. (2010). Examination of Trends and Evidence-Based Elements in State
Physical Education Legislation: A Content Analysis. Journal of School Health, 80(7),
326-332. https://doi.org/10.1111/j.1746-1561.2010.00509.x

Goad, T, Towner, B, Jones, E, & Bulger, S. (2019). Instructional Tools for Online
Physical Education: Using Mobile Technologies to Enhance Learning. journal of
Physical Education, Recreation and Dance, 90(6), 40-47.
https://doi.org/10.1080/07303084.2019.1614118

Gupta, A. K, Aggarwal, V., Sharma, V., & Naved, M. (2023). Education 4.0 and Web 3.0
Technologies Application for Enhancement of Distance Learning Management
Systems in the Post-COVID-19 Era. The Role of Sustainability and Artificial
Intelligence in Education Improvement, 66-86.
https://doi.org/10.1201/9781003425779-4

Hamzah, F.,, Abdullah, A. H,, & Ma, W. (2024). Advancing Education through Technology
Integration, Innovative Pedagogies and Emerging Trends: A Systematic Literature
Review. Journal of Advanced Research in Applied Sciences and Engineering
Technology, 41(1), 44-63. https://doi.org/10.37934 /araset.41.1.4463

He, |., & Chen, S. (2024). Practical Analysis of Digital Technology in Physical Education
and Training in the Context of Multimedia Era. Applied Mathematics and Nonlinear
Sciences, 9(1), 2478. https://doi.org/10.2478 /amns-2024-0652

Huang, F. (2024). Examining Foreign Language Teachers’ Information Literacy: Do
Digital Nativity, Technology Training, and Fatigue Matter? Asia-Pacific Education
Researcher, 33(4),901-912. https://doi.org/10.1007 /s40299-023-00797-z

Iwana, M. D. C, Hidayat, A. R. R. T, Dinanti, D., & Onitsuka, K. (2022). The Effects of
Internet on Rural-to-Urban Migrating Intentions of Young Villagers: Evidence from
Rural Indonesia. Agraris, 8(2), 139-159.
https://doi.org/10.18196/agraris.v8i2.14045

Ji, X. (2023). Application of Modern Information Education Technology in Physical
Education Teaching and Training. Znd IEEE International Conference on Distributed
Computing and Electrical Circuits and Electronics, ICDCECE 2023, 10151397.
https://doi.org/10.1109/ICDCECE57866.2023.10151397

Kahan, D., & McKenzie, T. L. (2020). School Websites: A Physical Education and Physical
Activity Content Analysis. Journal of School Health, 90(1), 47-55.
https://doi.org/10.1111/josh.12851

Page | 270




€du dportivo: Indongsian Journal of Physical €ducation
Zulkifli et al., 5(3), 258-273 |  [2024]

Karanth, D., Abu Arqub, S., & Dolce, C. (2024). The Applications of Digital Technology in
Postgraduate Orthodontic Education. Seminars in Orthodontics, 2024.
https://doi.org/10.1053 /j.s0d0.2024.03.003

Kemdikbud. (2020). Anggaran Digitalisasi Sekolah Tahun 2021 Sebesar Rp3 Triliun.
Kemdikbud.Go.Id. https://www.kemdikbud.go.id/main/ablog/2020/11/anggaran-
digitalisasi-sekolah-tahun-2021-sebesar-rp3-triliun

Kennedy, T., & Gill, D. (2024). Lessons learned through crisis: the effect of Covid-19 on
pre-service Technology Education teacher development. International Journal of
Technology and Design Education, 34(2), 711-726.
https://doi.org/10.1007/s10798-023-09836-8

Lembani, R., Gunter, A, Breines, M., & Dalu, M. T. B. (2020). The Same Course, different
Access: The Digital Divide between Urban and Rural Distance Education Students
in South Africa. Journal of Geography in Higher Education, 44(1), 70-84.
https://doi.org/10.1080,/03098265.2019.1694876

Liang, X. (2024). Research on the Path of Improving the Quality of School Physical
Education Teaching Based on Data Mining Technology. Applied Mathematics and
Nonlinear Sciences, 9(1), 2478. https://doi.org/10.2478/amns-2024-1040

Lin, K. C.,, Hung, H. C, & Chen, N. S. (2023). The Effect of Wearable Technology on
Badminton Learning Performance: A Multiple Feedback WISER Model in Physical
Education. Smart Learning Environments, 10(1), 40561.
https://doi.org/10.1186/s40561-023-00247-9

Lindberg, R, Seo, ]., & Laine, T. H. (2016). Enhancing Physical Education with Exergames
and Wearable Technology. IEEE Transactions on Learning Technologies, 9(4), 328-
341. https://doi.org/10.1109/TLT.2016.2556671

Liu, J., & Liu, M. (2020). Application of Information Technology in College Physical
Education.  journal of Physics: Conference Series, 1574(1), 12094.
https://doi.org/10.1088/1742-6596/1574/1/012094

Lobo, ], Prevandos, F. G, Tanucan, |. C, & Setiawan, E. (2024). Is Video-Conferencing
Helpful for Physical Education Classes in the New Normal? A PLS-SEM Analysis

Adopting the Technology Acceptance Model. Journal of Learning for Development,
11(1),99-114. https://doi.org/10.56059/j14d.v11i1.1125

Mekic, A., Rasidagic, F.,, Bajramovic, L, Likic, S., & Merdan, M. (2019). Differences in Body
Hydration before and after the Judo Training of Young Athletes. Journal of
Anthropology of  Sport and Physical Education, 3(1), 9-12.
https://doi.org/10.26773/jaspe.190102

Mikhaylovsky, M. N., Karavanova, L. Z,, Medved, E. I, Deberdeeva, N. A., Buzinova, L. M.,
& Zaychenko, A. A. (2021). The Model of STEM Education as an Innovative
Technology in the System of Higher Professional Education of the Russian

Federation. Eurasia Journal of Mathematics, Science and Technology Education,
17(9), 1-11. https://doi.org/10.29333 /ejmste /11173

Nasution, A. F, & Siregar, I. (2024). Pemanfaatan Teknologi dalam Meningkatkan
Aktivitas Fisik Masyarakat Use of Technology in Improving Community Physical
Activities. Jurnal Terapan I[lmu Pengetahuan, 1(1), 1-6. https://journal-
upmi.com/index.php/jtip/article /view /27 /25

Page | 271




Nikolopoulou, K. (2022). Digital Technology in Early STEM Education: Exploring its
Supportive Role. Lecture Notes in Educational Technology, 103-115.
https://doi.org/10.1007/978-981-19-0568-1_6

Nopembri, S, Saryono, S., Muktiani, N. R, Listyarinni, A. E., & Shahril, M. L. Bin. (2022).
Digital Technology in Physical Education Distance Learning during Pandemic:
Teachers’ Perspective. Jurnal Keolahragaan, 10(1), 71-82.
https://doi.org/10.21831/jk.v10i1.48374

Nurulfa, R, Motto, C. A, Dlis, F, Tangkudung, |., Lubis, ], & Junaidi. (2021). Physical
Education Survey during the Covid-19 Pandemic in Eastern Indonesia.
International Journal of Human Movement and Sports Sciences, 9(4), 668-675.
https://doi.org/10.13189/saj.2021.090410

Palao, ]. M., Hastie, P. A, Cruz, P. G., & Ortega, E. (2015). The Impact of Video Technology
on Student Performance in Physical Education. Technology, Pedagogy and
Education, 24(1), 51-63. https://doi.org/10.1080/1475939X.2013.813404

Papastergiou, M., Natsis, P, Vernadakis, N,, & Antoniou, P. (2021). Introducing Tablets
and a Mobile Fitness Application Into Primary School Physical Education. Education
and Information Technologies, 26(1), 799-816. https://doi.org/10.1007/s10639-
020-10289-y

Paramitha, S. T., Komarudin, Fitri, M. Anggraeni, L, & Ramadhan, M. G. (2022).
Rethinking the Relationship between Technology and Health Through Online
Physical Education during the Pandemic. International Journal of Education in
Mathematics, Science and Technology, 10(1), 132-144.
https://doi.org/10.46328/ijemst.2165

Pertiwi, W. K., & Yusuf, 0. (2019, November 17). Masih ada Kesenjangan 4G antara Kota
dan Desa di Indonesia. Tekno.Kompas.Com.
https://tekno.kompas.com/read/2019/11/17 /12110067 /masih-ada-
kesenjangan-4g-antara-kota-dan-desa-di-indonesia

Pombo, L., Carlos, V., & Loureiro, M. ]J. (2016). Edulabs for the Integration of
Technologies in Basic Education - Monitoring the Agire Project. International
Journal  of Research in  Education and  Science, 2(1), 16-29.
https://doi.org/10.21890/ijres.56518

Rahman, T., Prasetyo, D. A,, & Mashuri, H. (2021). The Impact of Online Learning during
the Covid-19 Pandemic on Physical Education Teachers. Jurnal Halaman Olahraga
Nusantara, 4(2), 294-304. https://doi.org/10.31851 /hon.v4i25638

Rassy, R. P, & Mokmin, N. A. M. (2023). Exploring Learning Disability Students
Experiences in Using AR Technology in Physical Education. Proceedings of
International Conference on Research in Education and Science, 9(1), 56-69.

Ryskaliyev, S., Tuyakbayeva, M., Kokebayeva, R., Kazakhbayeva, G. Gabitov, A, &
Kuderiev, . (2024). Managerial Activity of Future Physical Education Teachers
Aimed at Building a Positive Image using Visual Technologies. Frontiers in
Education, 9, 1367530. https://doi.org/10.3389 /feduc.2024.1367530

Sargent, ]., & Calderon, A. (2021). Technology Enhanced Learning in Physical Education?
a Critical Review of the Literature. Journal of Teaching in Physical Education, 41(4),
689-709. https://doi.org/10.1123 /jtpe.2021-0136

Sujarwoto, S., & Tampubolon, G. (2016). Spatial inequality and the Internet divide in
Indonesia  2010-2012. Telecommunications  Policy,  40(7), 602-616.

Page | 272




€du dportivo: Indongsian Journal of Physical €ducation
Zulkifli et al., 5(3), 258-273 |  [2024]

https://doi.org/10.1016/j.telpol.2015.08.008

Taboas-Pais, M. I, & Rey-Cao, A. (2012). Gender Differences in Physical Education
Textbooks in Spain: A Content Analysis of Photographs. Sex Roles, 67(7-8), 389-402.
https://doi.org/10.1007 /s11199-012-0174-y

Taufik, M. S, Ridlo, A. F,, Solahuddin, §., Iskandar, T., & Taroreh, B. S. (2022). Application
of YouTube-Based Virtual Blended Learning as a Learning Media for Fundamental
Movement Skills in Elementary Schools during the Covid Pandemic 19. Annals of
Applied Sport Science, 10(1), 1-10. https://doi.org/10.52547 faassjournal.1020

Tien, N. H., Anh, D. T., Luong, M. Van, Ngoc, N. M,, Doan, L., & Duc, M. (2020). Sustainable
Development of Higher Education: A Case of Business Universities in Vietnam.
Journal of Hunan  University  (Natural  Sciences, 47(12), 42-56.
http:/ /www.jonuns.com/index.php /journal/article/view /488

Varga, A, & Révész, L. (2023). Impact of Applying Information and Communication
Technology Tools in Physical Education Classes. Informatics, 10(1), 10010020.
https://doi.org/10.3390/informatics10010020

Wicahyani, S, K. S, S, Kartiko, D., & Williyanto, S. (2021). Digital Literacy of Doctoral
Program Student in Sports Education, Semarang State University. Proceedings of
the 5th International Conference on Sports, Health, and Physical Education, ISMINA
2021, 474. https://doi.org/10.4108/eai.28-4-2021.2312243

Wohlfart, 0., Mddinger, M., & Wagner, [. (2024). Information and Communication
Technologies in Physical Education: Exploring the Association between Role
Modeling and Digital Literacy. European Physical Education Review, 30(2), 177-193.
https://doi.org/10.1177/1356336X231193556

Xue, Y., & Li, N. (2024). Research and Application of Multimedia Compression
Technology in Online Physical Education Teaching Task. Signal, Image and Video
Processing, 18(4), 3459-3470. https://doi.org/10.1007 /s11760-024-03012-8

Zarrett, N, Skiles, B., Wilson, D. K,, & McClintock, L. (2012). A Qualitative Study of Staff's
Perspectives on Implementing an after School Program Promoting Youth Physical
Activity. Evaluation and Program Planning, 35(3), 417-426.
https://doi.org/10.1016/j.evalprogplan.2011.12.003

Page | 273




ES5

ORIGINALITY REPORT

10, 9. 7

(K

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
WWW.researchgate.net 1 o
0

Internet Source

kims-imio.kz

Internet Source

1o

repo.unhi.ac.id

Internet Source

(K

researchonline.ljmu.ac.uk

Internet Source

(K

staffnew.uny.ac.id

Internet Source

(K

6
8
9

journal.uir.ac.id <1
Internet Source %
WWW.jyu.fi 1
Internet Source < %
quod.lib.umich.edu <1
Internet Source %
tmfv.com.ua < 1
Internet Source %




digscholarship.unco.edu
Integrnet Source p <1 %
WWW.ijritcc.or
Internet Sgurce g <1 %
doaj.or
Internit Sou?ce <1 %
Irena Maureen, Elly Imah, Siti Savira, Syafi'ul <1 o
Anam, Masilva Mael, Lina Hartanti. °
"ITnnovation on Education and Social
Sciences", Routledge, 2022
Publication
clinmedjournals.or
Internet Souche g <1 %
exceedj6474639.post-blogs.com
Internet Soquce p g <1 %
Kiran Sood, Prateek Kalia, Simon Grima, <1
"M~ H %
Aryan Chaudhary. "Digital Analytics
Applications for Sustainable Training and
Education", Apple Academic Press, 2024
Publication
link.springer.com
Internet g)urceg <1 %
educa.fcc.orqg.br
Internet Source g <1 %

www.frontiersin.org

Internet Source



<1%

Lingling Wei. "A Strategic Study on Quality <1 y
Improvement of Physical Education Teaching ’
Empowered by Digital Intelligence
Technology", Applied Mathematics and
Nonlinear Sciences, 2024
Publication
listens.online

Internet Source <1 %
data.editlib.or

Internet Source g <1 %
eprints.qglos.ac.uk

IntFe)rnetSourge <1 %
hrmars.com

Internet Source <1 %
oro.open.ac.uk

InternetSEurce <1 %
slejournal.springeropen.com

InterJnet Source p g p <1 %
www.dykinson.com

InternetSoche <1 %
www.mdpi.com

InternetSourcep <1 %




Pablo Saiz-Gonzalez, Jacob Sierra-Diaz, 1

g . | . <l%
Damian Iglesias, Javier Fernandez-Rio.
"Exploring physical education teachers’
willingness and barriers to integrating digital
technology in their lessons", Education and
Information Technologies, 2024

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography On



