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Abstract

Objectives. This study aimed to identify the challenges and opportunities in implementing mobile learning in
physical education, focusing on its impact on learning effectiveness, student engagement, and teacher readiness.
Materials and methods. In this study, a systematic review of Scopus-indexed articles (2019-2024) on mobile learning
in physical education was conducted. The study followed the PRISMA methodology, selecting 10 relevant articles
from an initial dataset of 241,924. The analysis encompassed publication trends, research focus, methodologies, and
citation rates to evaluate mobile learning’s role in physical education.

Results. The findings indicate that mobile learning presents both challenges and opportunities in physical education.
Key challenges include limited technological infrastructure, insufficient teacher training, and potential reductions in
student physical activity due to inappropriate app use. However, using mobile learning technology offers significant
benefits, such as increased accessibility, flexible learning options, gamification for motivation, and real-time
performance tracking. Effective implementation of this learning technology requires appropriate teacher training,
improved infrastructure, and careful selection of digital tools that enhance student engagement in physical activities.
Conclusions. Mobile learning has the potential to enhance physical education when integrated strategically.
Overcoming technological and pedagogical barriers can maximize its benefits, making learning more interactive and

effective.

Keywords: challenges, opportunities, mobile learning, physical education, literature review.

Introduction

With advancements in computing and multimedia,
researchers are increasingly exploring the potential of Mobile
Learning to support physical education learning (Yang et al.,
2020). Although there is evidence of the negative impact
of internet access, social media, and mobile device usage
on contemporary education (Chu, 2014), the utilization of
mobile technology continues to grow in the field of education
(Sobral, 2020). The growth of mobile devices is clearly faster
than the growth of the global population. According to the
Cisco Annual Internet Report (2018-2023) published in
March 2020, smartphones are expected to experience the
second-fastest growth by the end of 2023 (Criollo-C et al,,
2021).

With the rapid advancement of technology, the education
system must adapt and implement these innovations
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effectively across all academic fields (Bustillo et al., 2017).
Therefore, the implementation of mobile learning-based
education in learning activities will create a more natural
and effective learning method for the current generation
(Dingli & Seychell, 2015).

In the context of physical education, mobile learning
offers various opportunities to enhance the quality of
learning (Kim et al., 2017). This technology allows teachers
and students to access learning materials, physical activity
guides, and instructional videos that support the practical
learning process (Zhu & Dragon, 2016). In addition, mobile
learning can enhance student motivation through the
integration of game-based applications (gamification) and
real-time tracking of physical activities (Khaddage et al.,
2016).

Previous studies have shown that the use of mobile
learning can have a positive impact on the learning process
and outcomes. For example, a study by Luong et al., (2021)
found that the use of mobile-based applications in physical
education significantly increased student participation
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in physical activities. Another study by revealed that the
integration of mobile learning in sports education provides
a more interactive learning experience and encourages
students to be more active in understanding sports concepts
(Barker et al., 2015). However, despite these benefits, several
barriers hinder teachers” use of technology, including time
constraints (Palao et al., 2015), high costs (Orlando, 2014),
teacher workload (Pyle &Esslinger, 2014), inadequate teacher
competence (Law, 2008), limitations in device practicality
and mobility (Palao et al., 2015), and teachers’ resistance to
change and technology adoption (Kretschmann, 2015).

Considering these challenges and opportunities, it is
essential to explore how mobile learning can be optimally
adapted in physical education. This study aims to identify
the challenges and opportunities in implementing mobile
learning and provide strategic recommendations to enhance
learning effectiveness in the digital era.

Materials and methods

Study Participants

This study utilizes data sources from internationally
published scientific articles registered in the Scopus database,
which is recognized for its credibility.

The analyzed data consists of articles with an H-Index
published in international journals and accessible through
the Taylor & Francis Database, with a publication period
between January 2019 and December 2024. Data collection
in this study is divided into two categories: primary data
sources and secondary data sources. Data coding in this study
is conducted using a worksheet that serves a dual role as both
an internal audit instrument and a tool for considering the
exclusion of certain studies during the synthesis stage.

The article search in the Scopus database was conducted
using two keywords: “Mobile Learning” and “Physical
Education,” with a publication timeframe from January
2019 to December 2024. The application of the Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) standards is illustrated through a flow diagram
(Figure 1) (Karo-Karo et al., 2023; Moher et al., 2016; Sari
et al,, 2024), which is applied in the stages of identification,
screening, eligibility selection, and inclusion, resulting in a
total of 10 articles analyzed from 241,924 articles.

Record identified through database
searching (Taylor & Francis)
(n=241.924)

Articles were screened based on the Articles that were inaccessible
publication period (2019-2024), »  and did not meet the inclusion
language, and article type (n=42) criteria (n=241,882)

Articles outside the
subject scope (n=20)

Full-text articles that were assessed >
for eligibility (n=22)

[ Eliglibillity ] [ Screening ] [ Identification ]

Atticles filtered through
keyword examination
(n=8)

v

The total number of articles
analyzed (n=8)

[ Included ]

Fig. 1. Flow diagram of article selection

Bibliometric analysis involves various components,
including the total number of authors, fields of study (such
as mobile learning and physical education), types of research
(such as experimental, descriptive, correlational, and others),
annual publication trends from January 2019 to December
2024, distribution of publications based on the first author’s
institution, total number of authors, and the average number
of citations per article.

Study Organization

The literature analysis covers six main aspects:
publication trends during the period from January 2019
to December 2024, the institutions of the first authors, the
composition of the number of authors, the focus of the study
on Mobile Learning and Physical Education, the research
methodologies (experimental, descriptive, correlational, and
others) applied, as well as the average citation rate per article

Statistical Analysis

The article titles, abstracts, and keywords were
condensed to form a core set of publications that can be
utilized and reviewed further. The review authors only
included open-access articles in their study to ensure that
everyone could access the research. The application of
inclusion and exclusion criteria was carried out to select
studies that specifically address one particular topic.

Results

Analysis of the 8 selected articles from a total of 241,924
articles using the PRISMA method revealed several key
findings regarding the implementation of mobile learning
in physical education. The results of this study highlight that
the implementation of mobile learning in physical education
faces various challenges while also offering significant
opportunities.

Discussion

The results of this study indicate that the implementation
of mobile learning in physical education faces various
challenges, but also offers significant opportunities for
enhancing the effectiveness of learning. The main challenges
identified include the lack of teacher training in the use of
technology, limited infrastructure, and the potential decrease
in student physical activity due to the use of inappropriate
apps. Additionally, the readiness of both teachers and
students to adopt digital technology remains a challenge
that needs attention. Resistance to technology in outdoor
education environments is also a factor that can hinder the
optimal implementation of mobile learning.

According to the study by Ng et al. (2021), one of the
biggest barriers to the implementation of mobile learning
is the lack of teacher competence in integrating technology
into teaching methods. Teachers need to understand the
Technological Pedagogical Content Knowledge (TPACK)
approach to effectively integrate technology into physical
education. In addition, research by Bonfield et al. (2020)
shows that infrastructure limitations, such as access to
devices and stable internet, pose significant challenges in
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Table 1. Summary of the Research Table

No Author and Years

Method

Main Result

1. (Ngetal,2021)

2. (Bonfield et al., 2020)

3. (Goadetal,2019)

4.  (Tannucci et al., 2023)

5. (Isgren Karlsson et al,
2023)

6. (Laughlin etal.,, 2019)

7. (Lee & Gao, 2020)

8. (Klimova, 2019)

Quantitative

Literature Review

Qualitatitve

Self-Study Research

Mixed-Methods

Qualitative

Qualitative

Quantitative

Challenges: Difficulties in technology use by teachers, limited student access to
technology, and the adaptation of digital assessment methods.

Opportunities: Mobile Learning can serve as a solution to enhance the
effectiveness of distance learning, particularly for students with special needs,
as highlighted in this study.

Challenges: Technical and infrastructure barriers, including access to devices
and stable internet. The readiness of teachers and students to adopt technology
in movement-based learning. Opportunities: Mobile learning can enhance
accessibility and flexibility in PJOK learning, especially in theoretical lessons.
Additionally, AI and digital assistants can provide personalized feedback to
students in physical exercises.

The main challenge in online physical education is ensuring that students
are genuinely participating in physical activities. This article mentions that
traditional verification methods, such as activity logs, online discussions, and
self-reports, are less accurate. Mobile learning may limit the interaction between
students and instructors, which is a crucial element in physical education.
Opportunities: Mobile learning allows students to access materials anytime
and anywhere. This aligns with the concept of blended learning used in online
physical education. Additionally, applications like Fitocracy, MyFitnessPal, and
MapMyRun support activity-based learning with features for tracking exercises,
performance analysis, and social interaction.

Teachers recognize that the use of digital technology can help overcome
assessment challenges in physical education. Digital technology allows teachers
to access various assessment methods that are more accurate and flexible.
However, teachers face obstacles such as limited technical support, time, and
resources.

In outdoor education, digital technology allows students to access prior
information, better preparing them for outdoor activities and documenting the
learning process.

However, a challenge faced is that some teachers feel digital technology
disrupts students’ experiences in natural environments. They believe that
outdoor education should focus on direct interaction with nature without the
distractions of technology.

Video technology allows teachers to provide immediate feedback, monitor
student skill development, and conduct evidence-based assessments. This
presents an opportunity for more effective implementation of mobile learning.
Challenges: Technical barriers (access to devices and applications); readiness of
teachers and students to adopt technology.

Challenges: Reduced physical engagement as some apps increase students’
sedentary time, the selection of inappropriate apps that focus only on classroom
management without making a significant contribution to physical activity, and
difficulties for teachers in aligning the use of technology with learning objectives.
This necessitates careful consideration in choosing apps that can truly enhance
physical involvement and student motivation.

Opportunities: Positive potential in using mobile technology for physical
education, where selecting the right apps—such as those based on gamification
or physical activity tracking—can enhance students’ learning experiences. This
is especially true when apps provide immediate feedback through features like
movement analysis based on video, which has the potential to improve self-
efficacy and students’ understanding of various sports movements.

Challenges: Ensuring that the use of mobile learning continues to promote
physical activity and does not inadvertently reduce students’ movement.
Opportunities: Mobile apps can be used to provide immediate feedback, monitor
physical activity, and deliver theoretical content related to sports.

the implementation of mobile learning, especially in areas  technology can enhance accessibility and flexibility in learn-

with limited resources.

ing, allowing students to access materials anytime and any-

On the other hand, mobile learning offers various op-  where. According to Goad et al. (2019), the implementation of
portunities that can support physical education learning. This ~ gamification-based mobile apps can enhance student motiva-
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tion and participation in physical activities. Apps like MyFit-
nessPal and MapMyRun have been proven to increase student
engagement in monitoring their physical activity, thus con-
tributing to the development of a healthy and active lifestyle.

The ability of mobile learning to provide evidence-based
assessments and real-time feedback is also an advantage that
can help students better understand sports movements.
The study conducted by Iannucci et al. (2023) found that
video-based technology allows students to review their
movements and receive real-time feedback, which helps in
the development of motor skills and understanding of sports
concepts. This technology can also support personalized
learning by allowing students to adjust the pace of their
learning according to their own preferences.

In addition, the use of mobile learning in the blended
learning model is increasingly growing in the field of
education. According to research by Lee and Gao (2020),
the combination of digital learning and face-to-face learning
provides greater flexibility for both students and teachers
in managing time and learning methods. With mobile
learning, students can independently study sports theory
through digital materials, while practical sessions are still
conducted directly on the field.

The implementation of mobile learning can also help
overcome time and resource limitations in physical education.
According to Klimova (2019), digital technology allows teach-
ers to automate several aspects of learning, such as assessments
and tracking student progress, enabling them to focus more
on direct interaction with students during physical activities.
Thus, mobile learning not only enhances teaching efficiency
but also helps optimize the student learning experience.

However, it is important to note that the success of
implementing mobile learning in physical education greatly
depends on the strategies employed. As revealed by Isgren
Karlsson et al. (2023), some teachers still feel that the use of
technology may disrupt students’ direct experience with the
natural environment in outdoor education. Therefore, there
needs to be a balance between the use of technology and
experiential learning to ensure that students can still reap the
full benefits of both approaches.

Thus, despite the various challenges in implementing
mobile learning, the benefits it offers demonstrate that
this technology holds great potential in enhancing the
effectiveness of physical education learning. Therefore,
appropriate strategies are needed to address existing
challenges, such as enhancing teacher training, developing
technological infrastructure, and selecting applications
that can truly support students’ physical activities. With
a well-planned approach, mobile learning can become an
innovative solution in physical education in the digital era.

Conclusions

The implementation of mobile learning in physical
education faces challenges such as infrastructure limitations,
lack of teacher competence in technology, and the potential
decrease in physical activity among students due to the use
of inappropriate applications. However, this technology
also offers significant opportunities to enhance accessibility,
flexibility, and student engagement through gamification,
physical activity tracking, and evidence-based assessment. Its
successful implementation depends on the right strategies,

including teacher training, infrastructure improvement, and
the selection of applications that support active learning.
Thus, mobile learning can become an innovative solution in
physical education in the digital era.
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By3HaueHHA BUKMKIB Ta MOXXANBoOCTEN
y BNpoBaA>XeHHi MO6GINbHOro HaBYaHHA Ha 3aHATTAX
3 pismuHOro BuxosaHHA: Ornap niteparypum

Paexan'A%“PE, JTa Oma Apnxi Bipama'ABCPE, [Tepanrra FOpxictipa?ABcPE

'KeHpapiiicbknmit lepKaBHUI iC/TaMChbKIIL iHCTUTYT

2[lep>xaBHuit yHiBepcureT Cypabast

ABTOpPCHKMIT BKIAZ: A — am3aits gocnipkeHHs; B — 36ip ganux; C — crarananis; D — migroroska pykomnucy; E — 36ip komris

Pedepar. Crarts: 6 ¢., 1 Tabn., 1 puc., 27 mxepern.

Merta pocrimkenHs. e focmipKkeHHA MaIo Ha MeTi BUSHAYUTY BUK/IVKIU Ta MOK/TMBOCTI I[O/I0 BIPOBa/KEHHA MOOIIBHOTO
HaBYaHHA y Qi3NYHOMY BUXOBAHHI, aKIIEHTYIOUM YBary Ha JIOro BIUIMBI 3 TOUKY 30py epeKTUBHOCT] HABYaHHI, 3aTy4eHOCTi CTY-

JEeHTIB Ta ITiITOTOB/IEHOCTI BUK/IalaviB.

Marepianu Ta MmeTogu. Y 1IbOMY JOCTIPKEHHI IPOBE/IEHO CUCTeMAaTUYHMIT OIJLAJ, CTaTell, iHIeKCOBAHNX HayKOMeTPUYHOIO
6azoro gaumx Scopus (2019-2024 pp.), y SAKMX PO3I/IIHYTO MUTAHHS 3aCTOCYBAHHS MOOIIBPHOTO HABYAHH Y (i3MYHOMY BIUXOBaH-
Hi. Jloc/ifpKeHHs IPOBOAVIOCH 3TifiHO 3 MeTogosoriero PRISMA, msixom Bifoopy 10 pereBaHTHUX CTaTell 3 I0YaTKOBOTO HAO0PY
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IaHVX Y KinbKocTi 241,924, AHasti3 OXOIUIIOBAB TeH/eHIIT my6iKariit, GoKyc KoCIifKeHb, METO/O/IOTII Ta YaCTOTY LMTYBAHHS 3
METOIO OLIiHIOBaHHA POJIi MOOi/TPHOrO HaBYaHHA Y (HisMYHOMY BUXOBAHHI.

Pesynbratu. OTpuMaHi faHi BKa3ylOTh Ha HasBHICTD SK BUK/IMKIB, TaK i MO>K/IMBOCTEII 1IJ0fI0 3aCTOCYBaHH: MOOIIBHOrO Ha-
BYaHHA y (pisuuHOMY BrxoBaHHI. OCHOBHI IIP06/IeMI BKIIIOYAIOTh 0OMEXXeHY TeXHO/IOTIYHY iHPPaCcTPYKTY Py, HEJOCTATHIO MiIT0-
TOBKY BUK/Ia[Ia4iB Ta MOTEHIIilIHe 3HVDKeHH (i3MIHOI aKTUBHOCTI CTY/IeHTIB Yepe3 HeHa/le)kKHe BUKOPUCTAHHs JOAaTKiB. OfHaK
BUKOPUCTAHHs TEXHOIOTII MOOI/IbHOTO HABYAHHS IIPOIIOHYE SHAYHI [lepeBary, SK-OT MifiBUIIeHa TOCTYIHICTD, THYYKI BapiaHTK
HaBYaHHSI, reiMiikallis 3 METO MOTMBALI Ta Bi/jCTeXXEHHS YCHIIIHOCTi B pealbHOMY 4Yaci. EdexTnBHe BpoBajpKeHHs 3a3Ha-
4YeHOI TeXHO/IOTil HaBYaHH:I TOTPebye BiAIIOBITHOI MATOTOBKYM BUK/Ia/ja4iB, TOKpallieHol iHpacTpyKTypu Ta peTenbHOro Bigbopy
UQPOBUX IHCTPYMEHTIB, AKi CIPUATUMYTb 3a/TyYeHHIO CTYJCHTIB JI0 3aHATH (i3MYHOI0 aKTUBHICTIO.

BucHoBku. Mob6ibHe HaBYaHHsI Ma€ MOTEHIIa/T AJIs1 HOJIIIIIEHHs HABYa/IbHOTO [IPOoLeCy 3 (PisMYHOrO BUXOBAHHS 32 YMOBU
jioro crpareriyHoi iHTerparii. [TofomaHHs TeXHOMOTIYHNMX Ta IeAAroriYHNX 6ap’epiB MO>Ke MaKCHUMIi3yBaTH 10T0 IIepeBari, CIpi-
SIF0YY O1/IBII IHTEPAKTIBHOMY Ta e(DeKTUBHOMY HaBYaHHIO.

KirrouoBi clmoBa: BUK/IMKY, MOX/IMBOCTI, MOOi/IbHe HaBYaHHsA, (DisMUHe BUXOBAHHSA, OITIAN JIiTEPaTypIL.
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