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64% detected as AI
The percentage indicates the combined amount of likely AI-generated text as 
well as likely AI-generated text that was also likely AI-paraphrased.

Caution: Review required.

It is essential to understand the limitations of AI detection before making decisions 
about a student’s work. We encourage you to learn more about Turnitin’s AI detection 
capabilities before using the tool.

Detection Groups

7 AI-generated only 63%
Likely AI-generated text from a large-language model.

1 AI-generated text that was AI-paraphrased 1%
Likely AI-generated text that was likely revised using an AI-paraphrase tool 
or word spinner.

Disclaimer
Our AI writing assessment is designed to help educators identify text that might be prepared by a generative AI tool. Our AI writing assessment may not always be accurate (i.e., our AI models 
may produce either false positive results or false negative results), so it should not be used as the sole basis for adverse actions against a student. It takes further scrutiny and human 
judgment in conjunction with an organization's application of its specific academic policies to determine whether any academic misconduct has occurred.

Frequently Asked Questions

How should I interpret Turnitin's AI writing percentage and false positives?
The percentage shown in the AI writing report is the amount of qualifying text within the submission that Turnitin’s AI writing 
detection model determines was either likely AI-generated text from a large-language model or likely AI-generated text that was 
likely revised using an AI paraphrase tool or word spinner.
 
False positives (incorrectly flagging human-written text as AI-generated) are a possibility in AI models.
 
AI detection scores under 20%, which we do not surface in new reports, have a higher likelihood of false positives. To reduce the 
likelihood of misinterpretation, no score or highlights are attributed and are indicated with an asterisk in the report (*%).
 
The AI writing percentage should not be the sole basis to determine whether misconduct has occurred. The reviewer/instructor 
should use the percentage as a means to start a formative conversation with their student and/or use it to examine the submitted 
assignment in accordance with their school's policies.

What does 'qualifying text' mean?
Our model only processes qualifying text in the form of long-form writing. Long-form writing means individual sentences contained in paragraphs that make up a 
longer piece of written work, such as an essay, a dissertation, or an article, etc. Qualifying text that has been determined to be likely AI-generated will be 
highlighted in cyan in the submission, and likely AI-generated and then likely AI-paraphrased will be highlighted purple.
 
Non-qualifying text, such as bullet points, annotated bibliographies, etc., will not be processed and can create disparity between the submission highlights and the 
percentage shown.
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TECHNOLOGY INTEGRATION IN PHYSICAL EDUCATION 
LEARNING IN SCHOOLS: SYSTEMATIC LITERATURE REVIEW 
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Abstract 
The swift progression of digital technology is fundamentally reshaping educational 
methodologies, including those in physical education (PE), by presenting distinct 
advantages and formidable obstacles for institutions. This systematic literature review 
(SLR) was specifically designed to evaluate the existing scientific literature on integrating 
technology into school based PE instruction. The review followed rigorous, established 
procedures: formulating clear research questions, searching major academic databases, 
screening and selecting relevant articles, appraising the quality of the selected studies, and 
finally, synthesizing the gathered data. We focused on high-quality studies published 
between 2020 and 2025 that explored technology integration in PE. After applying strict 
inclusion and exclusion criteria, ten studies were chosen and assessed for quality using the 
Mixed Methods Appraisal Tool (MMAT). The resulting data underwent both annotated 
bibliographic and qualitative content analysis. The core findings affirm that the strategic 
integration of various technologies including learning management systems, digital 
resources, video modeling, augmented and virtual reality (AR/VR), gamification, and 
wearable devices yields positive effects on PE outcomes. These tools notably boost student 
motivation, engagement, the development of motor skills, and subject knowledge 
acquisition. Furthermore, they facilitate individualized instruction and the provision of 
immediate, real-time feedback. However, the review also pinpointed significant challenges. 
These include disparities in technological access, insufficient school infrastructure, a lack 
of teacher preparedness and digital literacy, misalignment between technology and 
pedagogical goals, high maintenance expenses, and issues concerning data privacy. 
Nevertheless, successful implementation can be achieved through key facilitating factors: 
robust administrative leadership, ongoing professional development for teachers, reliable 
technological infrastructure, and instructional design that is closely aligned with 
pedagogical principles. Ultimately, this review confirms that integrating technology in PE 
holds substantial promise for elevating learning effectiveness and student performance, 
provided it is executed thoughtfully and supported by adequate resources. Future 
scholarship should concentrate on creating PE technology models that are inclusive, 
sustainable, and tailored to specific educational.  
Keywords: Technology Integration; Learning; Physical Education; ICT; School 

 

INTRODUCTION  
In modern era technology is developing rapidly. Technology is not only 

used by adults; it is also used by all groups, including children and teenagers. 

According to a 2024 report from the Central Statistics Agency (BPS), 39.71% of 

Indonesian children use mobile phones, while 35.57% have internet access, even in 

remote areas. This indicates that access to digital technology, especially mobile 
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phones and the internet, has expanded and is evenly distributed across all age 

groups. However, technology is associated with both opportunities and risks. The 

benefits of using technology include: easier communication, connectivity, and 

faster access to information and knowledge. However, there are also disadvantages, 

such as a decrease in the quality of social interactions, the spread of fake news, a 

lack of physical activity, or addiction to technology, especially mobile phones. 

Because this is almost unavoidable, it must be addressed pedagogically. One 

way to do this is by adequately preparing students in schools to utilize technology 

for life in today's society and the future. The benefits of using technology in the 

learning process include making learning more effective, improving student 

learning outcomes, and creating a quality generation capable of facing future 

challenges (Suyuti et al., 2023). 

Physical education is a subject that is an integral part of the school 

curriculum, aiming to develop knowledge, skills, and attitudes through physical 

activity (Harding et al., 2021; Mustafa & Masgumelar, 2022; Rahayu, 2013). 

However, in today's digital era, conventional learning methods that rely on direct 

instruction are starting to face various obstacles. The use of technology has become 

a trend in education, including in physical education, to increase student 

participation, provide more effective feedback, and support distance and online 

learning models hybrid (Chen, 2022). 

Integrating technology into physical education learning is a solution that can 

be used to improve the quality and effectiveness of the learning process. 

Innovations such as video motion analysis, physical activity monitoring 

applications, and technology...virtual  reality (VR) has been applied in various 

educational situations (Akinola et al., 2020; Asrori, 2022; Chen, 2022; Hartwig et 

al., 2019; Widyaningsih et al., 2021). This innovation is used as an interactive 

medium, increasing student engagement in learning, enabling students to gain 

feedback in a way real time. 

The potential of technology in physical education learning has not been fully 

realized due to various obstacles in schools, such as inadequate infrastructure, lack 

of teacher competency, and low digital literacy (Damayanti & Nuzuli, 2023; 
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Francom, 2016). This situation is exacerbated by the lack of systematic research 

examining its impacts, challenges, and opportunities. Therefore, it is crucial to 

conduct structured studies to ensure more effective use of technology. Based on 

these conditions, it is important to conduct research that aims to explore and 

summarize scientific findings regarding the application of technology in physical 

education learning in the school environment. 

METHOD  
This research uses a Systematic Literature Review (SLR), specifically an 

analysis of technology integration in physical education. SLR research is a series 

of studies that focus on data collection techniques or exploration of a particular 

topic through a systematic review of various library sources, including scientific 

publications, reference books, magazines, documentary materials, and others. 

According to Baker (2016), the use of SLR involves several stages, including: 1) 

Formulate research questions. 2) Determine clear search terms, databases, and 

inclusion and exclusion criteria. 3) Conduct a literature search. 4) Filter and identify 

relevant articles. 5) Assess the suitability and quality of the literature. 6) Conduct 

an in-depth review of the literature. 7) Analyze and synthesize qualitative data. 

Study Participants 

The data collection method for this research was secondary data exploration, 

sourced from primary scientific reports, specifically published academic research 

findings. The author searched several trusted databases, including Science Direct, 

using the keyword combination "Integration of Technology and Physical 

Education Learning." In addition to direct searches, the author also conducted 

reference searches from previously obtained articles to enrich the findings. 

Criteria for Inclusion and Exclusion 

To decide whether the literature found is suitable for use in this Systematic 

Literature Review (SLR), a number of inclusion and exclusion criteria were 

established.The following conditions must be met for a study to be included, or for 

a study to be selected: 1) Only keyword related data is used. 2) The article “Data” 

is original. 3) Only articles indexed using established standards are included. 4) 

Information used between 2020 and 2025 
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However, here are the exception criteria: 1) Information unrelated to the integration 

of technology and physical education learning. 2) Review articles and data are not 

relevant. 3) The article is not indexed according to established standards. 4) The 

data is not from the 2020-2025 timeframe 

 

 

 

 

 

 

 

 

 

Study Instruments 

This study uses an annotated bibliographic analysis, which is a list of sources 

accompanied by a brief synopsis (annotation) of their contents. Annotation analysis 

is conducted by evaluating the following factors: 1) Source identity: name of the 

source referred to. 2) Author's purpose: background and purpose of the author. 3) 

Summary of the material: a brief summary of the research. 4) Relevance value: the 

importance of the source in answering the research question 

RESULT AND DISCUSSION 

Table 1. Evolution of the number of publication at year 
Year of Publication Number of Articles 

2025 279 
2024 284 
2023 159 
2022 155 
2021 170 
2020 153 

 

Table 2. Source from type 
Types Number of Articles 

Book Chapter 155 
Book Part 1 
DataSet 1 

Journal Article 782 

Figure 1. PRISMA scheme in the literature selection process 
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Monograph 1 
Peer Review 11 

Posted Content 46 
Proceedings Article 189 

Reference Entry 7 
Report 2 
Other 5 

Ten studies were selected for further analysis because they met the inclusion 

criteria, were relevant, and had been thoroughly read. The quality of the studies was 

then evaluated using the Mixed Methods Assessment Tool (MMAT), modified 

from Hong (2018). Based on the MMAT results, the ten qualitative studies (Table 

4) were shown to have used random sampling that included a control or comparison 

group. 

Table 3. Mixed Method Appraisal Tool (MMAT) 2018 
Author, 

Year 
Screening 
Questions 

Quantitative randomized controlled trial 

Is 
questi

on 
resear

ch 
clear? 

Is 
collecti
on data 
collecti
on can 
answer 
questio

ns 
researc

h 
questio

n? 

2.1. Was 
randominaza
tion carried 

out 
appropriatel

y? 

2.2. Are 
the 

groups 
compara
ble from 

the 
beginnin

g? 

2.3. Is 
there is 
result 
data 

comple
te? 

2.4. What 
is the 

interventio
n given 

confidenti
ally 

(blind) to 
the result 
assessor? 

2.5. Is 
participa
nt obey 

intervent
ion 

which 
given? 

(Putri, S. Z., 
& Bhakti, 
2025) 

Yes Yes Yes Yes Yes Yes Yes 

(Alkasasbeh
, W., & 
Amawi, 
2024) 

Yes Yes Yes Yes Yes Yes Yes 

(Tohănean, 
D. I., Vulpe, 
A.-M., 
Mijaică, R., 
& Alexe, 
2025) 

Yes Yes Yes Yes Yes Yes Yes 

(Mulato, N., 
Hidayatullo
h, F. S., 
Purnama, S. 
K., & 
Syaifullah, 
2024) 

Yes Yes Yes Yes Yes Yes Yes 
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(Carvalho, 
U. C. D. A., 
& Leal, 
2024) 

Yes Yes Yes Yes Yes Yes Yes 

(Indarto, P., 
Nasuka, N., 
Hidayatulla
h, M. F., 
Sulaiman, 
S., 
Setyawati, 
H., Raharjo, 
H. P., & 
Suryadi, 
n.d.) 

Yes Yes Yes Yes Yes Yes Yes 

(Ha, T., 
Moon, J., 
Yu, H., Fan, 
X., & 
Paulson, 
n.d.) 

Yes Yes Yes Yes Yes Yes Yes 

(Arif, Y. 
M., 
Nugroho, 
F., Aini, Q., 
Fauzan, 
Abd. C., & 
Garcia, 
2024) 

Yes Yes Yes Yes Yes Yes Yes 

(Marttinen, 
R., 
Rodrigues, 
A. I. C., 
Centeio, E. 
E., & 
Mercier, 
2025) 

Yes Yes Yes Yes Yes Yes Yes 

(Zhao, J., 
Sitthiworac
hart, J., & 
Ratanaolarn
, 2024) 

Yes Yes Yes Yes Yes Yes Yes 

 

Table 4. Review of research result 
Title Method Finding 

(Putri, S. Z., & Bhakti, 
2025) 

Systematic   
Literature   
Review 

Technology has been proven effective in 
increasing student motivation, learning 
outcomes, and engagement in physical education 
classes in elementary schools, although its 
effectiveness depends on the type of material. 
Therefore, appropriate technology integration 
strategies are needed to align with physical 
education objectives. 
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(Alkasasbeh, W., & 
Amawi, 2024) 

Systematic 
Secondary 
Literature 
Review 

The integration of EdTech into physical 
education learning faces obstacles such as human 
resources, disparities in teacher effectiveness, 
facilities, and changing priorities. Therefore, 
readiness, flexibility, technological support, and 
strengthening of the PETE program are 
necessary. 

(Tohănean, D. I., Vulpe, 
A.-M., Mijaică, R., & 
Alexe, 2025) 

Systematic   
Literature   
Review 

AI and ICT have a positive impact on physical 
education, such as: more personalized learning, 
instant feedback, increased motivation, inclusive 
support, and improved motor skills assessment 
accuracy. However, there are also obstacles, such 
as: differences in infrastructure access, 
inadequate teacher training, and sensitive issues 
regarding ethics and personal data. 

(Mulato, N., 
Hidayatulloh, F. S., 
Purnama, S. K., & 
Syaifullah, 2024) 

Systematic   
Literature   
Review 

Achieving goals depends on a broad strategy 
combining educational management practices, 
cooperative and blended learning models, and 
fresh curriculum innovation. This is presented 
alongside a necessary recognition of the 
challenges and downsides accompanying the 
digitalization process, ensuring a comprehensive 
view 

(Carvalho, U. C. D. A., 
& Leal, 2024) 

Mixed Methods Unequal access to technology (digital inequality) 
poses problems for student participation in online 
physical education. This results in substantial 
differences in the number of students who are 
able to participate in and access the activities 
instructed by teachers during online learning. 

(Indarto, P., Nasuka, N., 
Hidayatullah, M. F., 
Sulaiman, S., Setyawati, 
H., Raharjo, H. P., & 
Suryadi, n.d.) 

Systematic 
Literature 
Review  

The integration of technology in physical 
education learning can increase student 
motivation, participation, and understanding. 
However, challenges such as infrastructure, 
readiness, and a decline in physical activity have 
been identified, necessitating a balanced 
approach. 

(Ha, T., Moon, J., Yu, 
H., Fan, X., & Paulson, 
n.d.) 

Systematic 
Literature 
Review and Meta 
Analyses 
(PRISMA) 

The use of technologies such as accelerometers, 
web-based platforms, applications, and 
exergaming in physical education has a positive 
impact on results and physical activity levels, 
although its effectiveness varies depending on 
the type of technology. 

(Arif, Y. M., Nugroho, 
F., Aini, Q., Fauzan, 
Abd. C., & Garcia, 
2024) 

Qualitative 
review with 
combining a 
Systematic 
Literature 
Review and case 
studies 

Games supported by AI, exergaming, and 
immersive technologies such as AR, VR, and 
MR have been proven effective in increasing 
student motivation, participation, and learning 
outcomes in physical education subjects. 
However, solutions are needed in terms of cost 
and training for teachers. 

(Marttinen, R., 
Rodrigues, A. I. C., 
Centeio, E. E., & 
Mercier, 2025) 

Narrative 
Literature 
Review 

After the COVID-19 pandemic, teachers 
experienced an increase in the use of technology, 
and many were encouraged to develop and 
improve digital teaching skills that shape 
practices in physical education learning. 

Page 9 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 9 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



(Zhao, J., 
Sitthiworachart, J., & 
Ratanaolarn, 2024) 

Systematic 
Literature 
Review 

The integration of AI demonstrates progressive 
and effective improvements in physical skills, 
cognitive outcomes, learning habits, and interest 
in sports, despite challenges in technology 
selection and implementation. 

 

DISCUSSION 
The use of technology in the physical education learning process in schools 

essentially has the goal of not only keeping up with the development of science and 

technology, but also improving the learning process to be more effective and 

efficient, increasing student involvement to be more active and interactive, and 

increasing student learning motivation (ChanLin, 2008; Getenet & Tualaulelei, 

2023; Ghavifekr & Rosdy, 2015; Hennessy et al., 2007; Siddiqui et al., 2020; 

Tumaloto et al., 2024). (ChanLin, 2008; Getenet & Tualaulelei, 2023; Ghavifekr & 

Rosdy, 2015; Hennessy et al., 2007; Siddiqui et al., 2020; Tumaloto et al., 2024). 

The integration of technology in physical education learning includes: online 

learning platforms (LMS) and digital content (Liu et al., 2022; Nopembri et al., 

2022; Wang et al., 2023; Yao et al., 2021); video modelling with the application of 

media Video  Assignment Based on Motion Analysis (VABMA) (Gao et al., 2025; 

Heryl, 2020; Mereuta & Mereuta, 2013; Ningthoujam, 2016; Nuraini & Mas’odi, 

2024; Septiana et al., 2022; Zulkifli & Danis, 2022); Augmented Reality (AR) 

(Arena et al., 2022; Mokmin & Rassy, 2024; Wu et al., 2013); Virtual Reality (VR) 

(Bae, 2023; Kuleva, 2024; Pasco, 2013; Pérez-Muñoz et al., 2024); Gamification 

(Fernandez-Rio et al., 2020; Ferriz-Valero et al., 2020); Wearable Devices 

(Almusawi et al., 2021; Baker et al., 2017; Marttinen et al., 2020). 

The integration of technology in physical education has proven highly 

effective in improving student learning outcomes across various aspects, 

particularly motivation, motor skills, and knowledge acquisition. Technology 

integration in the learning process has been shown to produce moderate to 

significant increases in student motivation (g=0.6–0.7) (Furkan Kurnaz & Koçtürk, 

2025). 

The integration of technologies such as motion trackers, fitness apps, virtual 

training systems, and video analysis software allows students to observe 
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movements, identify problems, and make appropriate adjustments to provide 

feedback. This process improvescoordination, balance, and overall motor skill 

development (Bossavit & Arnedillo-Sánchez, 2023; Russo et al., 2024; Suo et al., 

2024). 

Learning Management Systems (LMS) facilitate individualized learning 

paths and self-paced learning, allowing students to review material as needed and 

collaborate through discussion forums. This flexibility encourages deeper 

understanding, critical thinking, and long-term knowledge retention. Data show 

mixed but promising results: blended learning tends to produce small to moderate 

positive improvements compared to entirely face to face learning (Means et al., 

2013). 

The application of technology in physical education learning presents 

complex challenges and strong supporting factors. Research shows that while 

technology has the potential to transform physical education, its implementation is 

often limited by a combination of barriers such as: facilities; human resources (Saiz-

González et al., 2025); unequal access (Suardi, 2023); poor instructional design; 

maintenance issues, and data/privacy concerns(Saiz-González et al., 2025). Success 

also depends on leadership (Boeske, 2023);continuing professional development 

(Juniu et al., 2013);reliable infrastructure, pedagogical alignment (Martín-

Rodríguez & Madrigal-Cerezo, 2025);and affordable/suitable devices (Tolentino et 

al., 2024). 

CONCLUSION 
The use of technology in physical education learning in schools essentially 

aims not only to keep up with developments in science and technology, but also to 

improve the learning process to make it more effective and efficient, increase 

student engagement and interaction, and enhance student motivation. In physical 

education learning, technology commonly used includes:Learning  Management 

System (LMS) and digital content, videomodelling/video playback,augmented 

reality, virtual reality, gamification, and fitness devices. 

The integration of technology in physical education has also proven highly 

effective in improving student learning outcomes across various aspects, 
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particularly motivation, motor skills, and knowledge acquisition. While the use of 

technology in the learning process does have a positive impact on students, it does 

present several challenges, such as: technology gaps/unequal access, teacher 

readiness and confidence, pedagogical design and alignment, maintenance and 

sustainability costs, validity, data privacy, inclusion, and accessibility. 

REFERENCES 

Akinola, Y. M., Agbonifo, O. C., & Sarumi, O. A. (2020). Virtual Reality as a tool 
for learning: The past, present and the prospect. Journal of Applied Learning 
and Teaching, 3(2). https://doi.org/10.37074/jalt.2020.3.2.10 

Alkasasbeh, W., & Amawi, A. (2024). Elevating Physical Education Teacher 
Through Technology Integration. 
https://doi.org/https://doi.org/10.3991/ijim.v18i02.43669 

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. 
https://doi.org/10.1016/j.compedu.2021.104185 

Arena, F., Collotta, M., Pau, G., & Termine, F. (2022). An Overview of Augmented 
Reality. In Computers (Vol. 11, Issue 2). 
https://doi.org/10.3390/computers11020028 

Arif, Y. M., Nugroho, F., Aini, Q., Fauzan, Abd. C., & Garcia, M. B. (2024). A 
Systematic Literature Review of Serious Games for Physical Education. In 
Advances in Educational Technologies and Instructional Design Book Series, 
1–36. https://doi.org/https://doi.org/10.4018/979-8-3693-3952-7.ch001 

Asrori, N. (2022). Media Pembelajaran Olahraga Senam Lantai Dengan 
Augmented Reality Berbasis Android. Jurnal Informatika Dan Rekayasa 
Perangkat Lunak, 2(4). https://doi.org/10.33365/jatika.v2i4.1613 

Bae, M. H. (2023). The Effect of a Virtual Reality-Based Physical Education 
Program on Physical Fitness among Elementary School Students. Iranian 
Journal of Public Health, 52(2). https://doi.org/10.18502/ijph.v52i2.11890 

Baker, B. J., Zhou, X., Pizzo, A. D., Du, J., & Funk, D. C. (2017). Collaborative 
self-study: Lessons from a study of wearable fitness technology and physical 
activity. Sport Management Review, 20(1). 
https://doi.org/10.1016/j.smr.2016.10.008 

Boeske, J. (2023). Leadership towards Sustainability: A Review of Sustainable, 
Sustainability, and Environmental Leadership. In Sustainability (Switzerland) 
(Vol. 15, Issue 16). https://doi.org/10.3390/su151612626 

Bossavit, B., & Arnedillo-Sánchez, I. (2023). Motion-based technology to support 
motor skills screening in developing children: A scoping review. In Computer 
Methods and Programs in Biomedicine (Vol. 240). 
https://doi.org/10.1016/j.cmpb.2023.107715 

Carvalho, U. C. D. A., & Leal, F. S. F. (2024). Educação física escolar em tempos 
de pandemia de covid-19: Periferia. 
https://doi.org/https://doi.org/10.12957/periferia.2024.75144 

ChanLin, L. J. (2008). Technology integration applied to project-based learning in 

Page 12 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 12 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



 

science. Innovations in Education and Teaching International, 45(1). 
https://doi.org/10.1080/14703290701757450 

Chen, X. (2022). Sports Video Panorama Synthesis Technology Based on Edge 
Computing and Video Shot Boundary Detection. Wireless Communications 
and Mobile Computing, 2022. https://doi.org/10.1155/2022/4060852 

Damayanti, D., & Nuzuli, A. K. (2023). Evaluasi Efektivitas Penggunaan 
Teknologi Komunikasi Dalam Pengajaran Metode Pendidikan Tradisional Di 
Sekolah Dasar. Journal of Scientech Research and Development, 5(1). 
https://doi.org/10.56670/jsrd.v5i1.130 

Fernandez-Rio, J., de las Heras, E., González, T., Trillo, V., & Palomares, J. (2020). 
Gamification and physical education. Viability and preliminary views from 
students and teachers. Physical Education and Sport Pedagogy, 25(5). 
https://doi.org/10.1080/17408989.2020.1743253 

Ferriz-Valero, A., Østerlie, O., Martínez, S. G., & García-Jaén, M. (2020). 
Gamification in physical education: Evaluation of impact on motivation and 
academic performance within higher education. International Journal of 
Environmental Research and Public Health, 17(12). 
https://doi.org/10.3390/ijerph17124465 

Francom, G. M. (2016). Barriers to Technology Use in Large and Small School 
Districts. Journal of Information Technology Education: Research, 15. 
https://doi.org/10.28945/3596 

Furkan Kurnaz, M., & Koçtürk, N. (2025). A Meta-Analysis of Gamification’s 
Impact on Student Motivation in K-12 Education. Psychology in the Schools, 
4997–5009. https://doi.org/10.1002/pits.70056 

Gao, X., Ruan, J., Gao, J., Xie, M., Zhang, Z., Liu, T., & Fu, Y. (2025). From 
Motion Signals to Insights: A Unified Framework for Student Behavior 
Analysis and Feedback in Physical Education Classes. 
http://arxiv.org/abs/2503.06525 

Getenet, S., & Tualaulelei, E. (2023). Using interactive technologies to enhance 
student engagement in higher education online learning. Journal of Digital 
Learning in Teacher Education, 39(4). 
https://doi.org/10.1080/21532974.2023.2244597 

Ghavifekr, S., & Rosdy, W. A. W. (2015). Teaching and learning with technology: 
Effectiveness of ICT integration in schools. International Journal of Research 
in Education and Science, 1(2). https://doi.org/10.21890/ijres.23596 

Ha, T., Moon, J., Yu, H., Fan, X., & Paulson, L. (n.d.). A systematic review of 
technology-infused physical activity interventions in K-12 school settings: 
effectiveness, roles, and implementation strategies. International Journal of 
Behavioral Nutrition and Physical Activity, 22(1). 
https://doi.org/https://doi.org/10.1186/s12966-025-01811-x 

Harding, A. I. S., Fajardo, P. E., & Berenguer, S. A. (2021). Information and 
Communication Technologies in Physical Education: Bibliometric analysis. 
Retos, 42. https://doi.org/10.47197/RETOS.V42I0.87761 

Hartwig, T. B., del Pozo-Cruz, B., White, R. L., Sanders, T., Kirwan, M., Parker, 
P. D., Vasconcellos, D., Lee, J., Owen, K. B., Antczak, D., Lubans, D. R., & 
Lonsdale, C. (2019). A monitoring system to provide feedback on student 

Page 13 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 13 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



physical activity during physical education lessons. Scandinavian Journal of 
Medicine and Science in Sports, 29(9). https://doi.org/10.1111/sms.13438 

Hennessy, S., Wishart, J., Whitelock, D., Deaney, R., Brawn, R., Velle, L. la, 
McFarlane, A., Ruthven, K., & Winterbottom, M. (2007). Pedagogical 
approaches for technology-integrated science teaching. Computers and 
Education, 48(1). https://doi.org/10.1016/j.compedu.2006.02.004 

Heryl, K. (2020). Penerapan Media Pembelajaran Audio Visual Untuk; 
Meningkatkan Hasil Belajar Sepakbola Dalam; Pembelajaran Penjas. SELL 
Journal, 5(1). 

Indarto, P., Nasuka, N., Hidayatullah, M. F., Sulaiman, S., Setyawati, H., Raharjo, 
H. P., & Suryadi, D. (n.d.). What is the learning model of physical education 
in the digital era? Literature review of various studies. Retos: Nuevas 
Tendencias En Educación Física, Deportes y Recreación, 61, 156–163. 
https://doi.org/https://doi.org/10.47197/retos.v61.109583 

Juniu, S., Shonfel, M., & Ganot, A. (2013). Technology integration in physical 
education teacher education programs: a comparative analysis. Actualidades 
Investigativas En Educación, 13(3). https://doi.org/10.15517/aie.v13i3.12044 

Kuleva, M. (2024). Exploring the Integration of Virtual Reality in Physical 
Education: A Comprehensive Review. Vide. Tehnologija. Resursi - 
Environment, Technology, Resources, 2, 197–201. 
https://doi.org/10.17770/etr2024vol2.8057 

Liu, H., Zhu, J., Duan, Y., Nie, Y., Deng, Z., Hong, X., Haugen, M., Baker, J. S., 
& Liang, W. (2022). Development and students’ evaluation of a blended 
online and offline pedagogy for physical education theory curriculum in China 
during the COVID-19 pandemic. Educational Technology Research and 
Development, 70(6). https://doi.org/10.1007/s11423-022-10131-x 

Martín-Rodríguez, A., & Madrigal-Cerezo, R. (2025). Technology-Enhanced 
Pedagogy in Physical Education: Bridging Engagement, Learning, and 
Lifelong Activity. Education Sciences, 15(4), 1–31. 
https://doi.org/10.3390/educsci15040409 

Marttinen, R., Rodrigues, A. I. C., Centeio, E. E., & Mercier, K. (2025). Utilising 
Technology in Physical Education. 81–94. 
https://doi.org/https://doi.org/10.4324/9781003411758-7 

Marttinen, R., Landi, D., Fredrick, R. N., & Silverman, S. (2020). Wearable digital 
technology in PE: Advantages, barriers, and teachers’ ideologies. Journal of 
Teaching in Physical Education, 39(2). https://doi.org/10.1123/JTPE.2018-
0240 

Means, B., Toyama, Y., Murphy, R., & Baki, M. (2013). The effectiveness of online 
and blended learning: A meta-analysis of the empirical literature. Teachers 
College Record, 115(3). https://doi.org/10.1177/016146811311500307 

Mereuta, C., & Mereuta, E. (2013). Psychomotor Stimulation of Students in 
Physical Education Using Audiovisual Media. Procedia - Social and 
Behavioral Sciences, 84. https://doi.org/10.1016/j.sbspro.2013.06.798 

Mokmin, N. A. M., & Rassy, R. P. (2024). Review of the trends in the use of 
augmented reality technology for students with disabilities when learning 
physical education. Education and Information Technologies, 29(2). 

Page 14 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 14 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



 

https://doi.org/10.1007/s10639-022-11550-2 
Mulato, N., Hidayatulloh, F. S., Purnama, S. K., & Syaifullah, R. (2024). 

Optimization of Learning Physical Education In Digital Era: A Systematic 
Review. Retos: Nuevas Tendencias En Educación Física, Deportes y 
Recreación, 54, 844–849. 
https://doi.org/https://doi.org/10.47197/retos.v54.105211 

Mustafa, P. S., & Masgumelar, N. K. (2022). Pengembangan Instrumen Penilaian 
Sikap, Pengetahuan, dan Keterampilan dalam Pendidikan Jasmani. 
Biormatika : Jurnal Ilmiah Fakultas Keguruan Dan Ilmu Pendidikan, 8(1). 
https://doi.org/10.35569/biormatika.v8i1.1093 

Ningthoujam, R. (2016). Construction and importance of video based analyses 
teaching in physical education by use of window live movie maker. Video 
Journal of Education and Pedagogy, 1(1). https://doi.org/10.1186/s40990-
016-0003-2 

Nopembri, S., Saryono, S., Muktiani, N. R., Listyarinni, A. E., & Shahril, M. I. Bin. 
(2022). Digital technology in physical education distance learning during 
pandemic: teachers’ perspective. Jurnal Keolahragaan, 10(1). 
https://doi.org/10.21831/jk.v10i1.48374 

Nuraini, S., & Mas’odi, M. (2024). Bridging Theory and Practice: Implementation 
of Audio-Visual Media in Physical Education Classes. Assyfa Journal of 
Multidisciplinary Education, 1(1), 10–17. 
https://doi.org/10.61650/ajme.v1i1.528 

Pasco, D. (2013). The Potential of Using Virtual Reality Technology in Physical 
Activity Settings. Quest, 65(4). 
https://doi.org/10.1080/00336297.2013.795906 

Pérez-Muñoz, S., Castaño Calle, R., Morales Campo, P. T., & Rodríguez-Cayetano, 
A. (2024). A Systematic Review of the Use and Effect of Virtual Reality, 
Augmented Reality and Mixed Reality in Physical Education. Information 
(Switzerland), 15(9). https://doi.org/10.3390/info15090582 

Putri, S. Z., & Bhakti, Y. H. (2025). Technology Utilization in Physical Education 
Learning in Elementary Schools: A Systematic Literature Review. Journal for 
Lesson and Learning Studies, 8(1), 204–212. 
https://doi.org/https://doi.org/10.23887/jlls.v8i1.91575 

Rahayu, E. T. (2013). Tujuan Pendidikan Jasmani. NBER Working Papers. 
Russo, L., Micozzi, M., Racil, G., Larion, A., Lupu, E., Padulo, J., & Migliaccio, 

G. M. (2024). Decoding Motor Skills: Video Analysis Unveils Age-Specific 
Patterns in Childhood and Adolescent Movement. Children, 11(11). 
https://doi.org/10.3390/children11111351 

Saiz-González, P., Sierra-Díaz, J., Iglesias, D., & Fernandez-Rio, J. (2025). 
Exploring physical education teachers’ willingness and barriers to integrating 
digital technology in their lessons. Education and Information Technologies, 
30(5), 5965–5987. https://doi.org/10.1007/s10639-024-13060-9 

Septiana, R. A., Kurnia, D., & Friskawati, G. F. (2022). Pengembangan Video 
Assignment Based on Motion Analysis (Vabma) Pada Pembelajaran Senam 
Lantai. Physical Activity Journal, 4(1). 
https://doi.org/10.20884/1.paju.2022.4.1.6145 

Page 15 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 15 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



Siddiqui, S., Thomas, M., & Soomro, N. N. (2020). Technology integration in 
education: Source of intrinsic motivation, self-efficacy and performance. 
Journal of E-Learning and Knowledge Society, 16(1). 
https://doi.org/10.20368/1971-8829/1135188 

Suardi. (2023). Evaluation of the Impact of Using Technology in Physical 
Education Learning at Serambi Mekkah University. International Journal 
Education and Computer Studies (IJECS), 3(2), 58–66. 
https://doi.org/10.35870/ijecs.v3i2.1861 

Suo, X., Tang, W., & Li, Z. (2024). Motion Capture Technology in Sports 
Scenarios: A Survey. Sensors, 24(9), 1–15. https://doi.org/10.3390/s24092947 

Suyuti, S., Ekasari Wahyuningrum, P. M., Jamil, M. A., Nawawi, M. L., Aditia, D., 
& Ayu Lia Rusmayani, N. G. (2023). Analisis Efektivitas Penggunaan 
Teknologi dalam Pendidikan Terhadap Peningkatan Hasil Belajar. Journal on 
Education, 6(1). https://doi.org/10.31004/joe.v6i1.2908 

Tohănean, D. I., Vulpe, A.-M., Mijaică, R., & Alexe, D. I. (2025). Embedding 
Digital Technologies (AI and ICT) into Physical Education: A Systematic 
Review of Innovations, Pedagogical Impact, and Challenges. Applied 
Sciences, 15(17), 9826. https://doi.org/https://doi.org/10.3390/app15179826 

Tolentino, J. C. G., Campo, J. C., Licup, T. O., Lumba, E. G., & Lingat, E. G. 
(2024). Technology Integration in Physical Education Curriculum 
Implementation in the Philippines: A Scoping Review. International Journal 
of Multidisciplinary: Applied Business and Education Research, 5(7), 2906–
2918. https://doi.org/10.11594/ijmaber.05.07.37 

Tumaloto, E. H., Ilham, A., Bernanda Rizky, O., & Datau, S. (2024). Edukasi 
Penggunaan Media Pembelajaran Pendidikan Jasmani Berbasis Augmented 
Reality. Lamahu: Jurnal Pengabdian Masyarakat Terintegrasi, 3(2), 128–
134. https://doi.org/10.37905/ljpmt.v3i2.26862 

Wang, C., Omar Dev, R. D., Soh, K. G., Mohd Nasirudddin, N. J., Yuan, Y., & Ji, 
X. (2023). Blended learning in physical education: A systematic review. In 
Frontiers in Public Health (Vol. 11). 
https://doi.org/10.3389/fpubh.2023.1073423 

Widyaningsih, H., Yulianti, E., & Setiawan, I. (2021). Physical education learning 
model base on information, communication technology. Linguistics and 
Culture Review, 5(S3). https://doi.org/10.21744/lingcure.v5ns3.1838 

Wu, H. K., Lee, S. W. Y., Chang, H. Y., & Liang, J. C. (2013). Current status, 
opportunities and challenges of augmented reality in education. Computers 
and Education, 62. https://doi.org/10.1016/j.compedu.2012.10.024 

Yao, H., Wang, Y., Montenegro-Marin, C. E., & Hsu, C. H. (2021). Internet of 
things-based technological acceptance learning management framework for 
the physical education system. Technology and Health Care, 29(6). 
https://doi.org/10.3233/THC-213001 

Zhao, J., Sitthiworachart, J., & Ratanaolarn, T. (2024). Artificial Intelligence 
Enhancing Physical Education: A systematic literature review. 220–225. 
https://doi.org/https://doi.org/10.1109/iciet60671.2024.10542764 

Zulkifli, A. F., & Danis, A. (2022). Technology in physical education: Using 
movement analysis application to improve feedback on sports skills among 

Page 16 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 16 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646



 

undergraduate physical education students. Social Sciences and Humanities 
Open, 6(1). https://doi.org/10.1016/j.ssaho.2022.100350 

 

Page 17 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646

Page 17 of 17 - AI Writing Submission Submission ID trn:oid:::1:3447742646


