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Abstract

Rapid developments in digital technology are transforming how we teach and learn,
including in Physical Education (PE). This paper examines the use of digital tools—such as
video feedback, mobile apps, social media, virtual reality (VR), and artificial intelligence
(Al)—in PE. It offers an overview of key theories, international viewpoints, and practical
examples. Drawing on models such as Social Cognitive Theory and TPACK, it explores
how technology can enhance motor skill acquisition, enrich assessment practices, and
foster self-regulated learning. Case studies highlight the potential for innovative tools
to improve motivation, engagement, and skill development, while also identifying key
challenges related to resource disparities, teacher training, privacy concerns, and the
potential overemphasis on performance metrics. The analysis emphasises that realising
the full potential of technology in PE requires a careful balance between innovation
and pedagogical intentionality. Strategies for effective professional development,
curriculum design, and supportive policies are discussed. This paper articulates a vision
for a holistic, ethically grounded, and learner-centred approach to integrating digital
tools in PE by situating current practices within historical contexts and emerging trends.
It concludes by offering research directions and policy recommendations to ensure
that technology serves as a means to enrich, rather than replace, meaningful physical
education experiences.

Keywords: Digital technology, Physical Education, TPACK, Social Cognitive Theory,
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Introduction

The rapid advancement of digital (2018)observe, the integration of digital

technology has transformed numerous
sectors, including education. Within the
realm of Physical Education (PE), these
developments have not only influenced
teaching methodologies but have also
reshaped how students engage in
the learning process. Smartphones,
tablets, video feedback systems, and
virtual reality (VR) are now common in
PE classes, bringing both benefits and
challenges. As Koekoek and Hilvoorde
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tools in PE introduces novel pedagogical
dimensions that require careful
navigation by teachers to optimise
learning outcomes. The adoption of
digital technology in PE has sparked
both enthusiasm and scepticism. Some
educators worry that technology use
might reduce physical engagement,
leading to too much focus on tracking
performance rather than hands-
on learning (Gard, 2014). However,
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proponents emphasise the substantial
benefits, including improved motor
skill acquisition, heightened student
motivation, and enhanced feedback
mechanisms (Koekoek and Hilvoorde,
2018). This paper seeks to explore these
divergent perspectives, offering insights
into how digital tools can be integrated
thoughtfully into PE to enhance
pedagogical effectiveness.

Despite its promise, the integration of
digital technology in PE is not without
obstacles. Challenges like limited
class time, inadequate resources,
and large class sizes still hinder the
effective use of technology, especially
in developing areas (Hardman, 2008).
Furthermore, disparities in access to
digital resources persist, challenging
inclusion efforts and equitable learning
opportunities (Hardman, 2008). These
challenges underscore the need for
critical reflection on the pedagogical
implications of digital technologies,
as their impact on student learning in
PE remains inadequately understood

(Sargent, 2018). In response to
these challenges, intergovernmental
initiatives, such as the European

Parliament’s 2007 Resolution on the Role
of Sport in Education, have highlighted
the importance of PE in fostering
educational outcomes and securing its
sustainable future (Hardman, 2008). By
examining international perspectives,
including research from the United
States, United Kingdom, Europe, and
New Zealand, this paper provides a
comprehensive understanding of how
digital technology is transforming
PE globally. Through an analysis of
theoretical ~ foundations,  practical
applications, and case studies, this
research aims to critically assess the
role of digital technology in PE pedagogy
and propose strategies for effective
integration to enhance both teaching
practices and student learning.
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Research Design and Methodology

This study employs a systematic
literature review approach to examine
the integration of digital technologies
in Physical Education (PE). The objective
of this review is to synthesise existing
research, identify key theoretical
frameworks, highlight practical
applications, and explore pedagogical
challenges associated with digital
technology in PE.

Scope of the Review

This review focuses on studies covering:

* Theoretical Perspectives
- Research grounded in
Social Cognitive Theory (SCT),
Technological Pedagogical Content
Knowledge (TPACK), and related

pedagogical frameworks.

* Empirical Studies - Case studies,
experimental studies, and
qualitative  analyses  exploring
technology use in PE.

* Technological Innovations - The
role of video feedback, virtual reality
(VR), mobile applications, social
media, and artificial intelligence (Al)
in PE instruction.

* Barriers and Challenges - Studies
discussing implementation barriers
such as teacher preparedness,
resource constraints, and digital
inequalities.

Literature Search Strategy

The search was conducted using a
combination of keywords, including:

« “Digital technology in
education”

*  "“Video feedback in PE”

« “Virtual
learning”

physical

reality and motor skill
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+  “Social Cognitive Theory and Digital
Learning”

+  “TPACKmodelin physical education”

Data Extraction and Analysis

The selected studies were analysed
using qualitative content analysis. Key
themes were identified and categorised
into the following domains:

« Historical Development of Digital
Technology in PE

Theoretical Frameworks Informing
Technology Integration

+  Practical Applications and Pedagogical
Approaches

+ Challenges and Limitations

* Future Research Directions and
Policy Implications

By systematically analysing existing
research, this review provides a
structured understanding of how digital
technologies are shaping the field of
Physical Education.

Figure-1: Holistic Integration of Digital Technologies in Physical Education
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Figure 1 illustrates how theoretical
frameworks, historical context, practical
applications, pedagogical challenges, and
professional development converge to
inform effective digital integration in PE.

Historical Context of Digital
Technologies in Physical Education

Technology has influenced education
since the early 20th century, starting
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with lantern slides and films that made
lessons more engaging (Révész and
Hazewinkel, 1924). This marked the
beginning of technological innovation
in education, laying the foundation for
the integration of more advanced tools
in later years. In Physical Education (PE),
digital technologies such as video-based
tools have played a transformative role,
allowing educators to record, analyse,
and provide feedback on students’
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physical movements, thereby enriching
motor skill acquisition and teaching
methodologies (Koekoek et al., 2018).

However, early technological
advancements often faced challenges,
including a lack of pedagogical
alignment and teacher preparedness.
Cuban (1986) noted that many new
technologies were introduced from the
top down, withoutenough consideration
for teachers’ day-to-day needs. This
critique remains relevant in PE, where
tools like video technologies and virtual
simulations have been met with both
optimism and scepticism. Critics such
as Gard (2014) caution against the
risk of overemphasising performance
metrics and standardisation, potentially
undermining the holistic development
of students. Despite these challenges,
research underscores the potential
of digital technologies to enhance
various dimensions of PE. Tools such
as smartphones, tablets, and apps
have been shown to support motor
skill development, student motivation,
and collaborative learning, addressing
long-standing pedagogical challenges
(Modra et al., 2021; Penney and Jones,
2013). Moreover, digital tools when
implemented thoughtfully can facilitate
learning across physical, cognitive,
social, and affective domains (Goodyear,
2020).

Barriers such as insufficient teacher

training, resource limitations, and
scepticism  continue to  hinder
widespread adoption  (Maksimovic,

2023; Weir and Connor, 2009). However,
recentstudiessuggestthatwell-designed
digital interventions, including digital
video and peer-led assessments, can
significantly enhance learning outcomes
(O’Loughlin et al., 2013; Wallace et al.,
2022). The COVID-19 pandemic further
accelerated the adoption of digital
technologies in education, emphasising
the need for digital literacy and adaptive
instructional strategies (Nkomo and
Matli, 2022; Stankeviciaté, 2023). This
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historical overview highlights the
complex interplay of challenges and
opportunities in integrating digital
technologies into PE. While barriers
persist, ongoing research and evolving
pedagogical practices suggest a
promising future for technology-
enhanced PE, fostering more effective
and engaging learning environments.

The Current State of Technology in
Physical Education

Digital technology has made great
strides in PE, including virtual reality
(VR), gaming platforms, and social
media. These innovations offer diverse
methods to engage students, creating
interactive and personalised learning
experiences. Social media platforms,
such as YouTube, have emerged as
valuable resources for skill acquisition,
exemplified by Kenyan javelin thrower
Julius Yego, who became a World
Champion by learning techniques
via YouTube videos (Koekoek and
Hilvoorde, 2018). This demonstrates
the transformative potential of digital
platforms in PE education.

Technological advancements in PE
extend to personalised learning through
tools like iPads and mobile applications,
enabling immediate feedback and
self-regulated learning. Kok and
Van der Kamp (2018) emphasise the
importance of self-regulated learning,
supported by digital tools such as
video feedback, which significantly
enhances motor skill acquisition and
student motivation. Tools like fitness
trackers and multimedia apps have
also expanded how teachers deliver
lessons, boosting student engagement
and enhancing assessments (Krause
et al., 2017; Xu, 2023). Despite these
advancements, challenges persist in
implementing technology effectively
in PE. Educators face barriers such as
limited resources, inequitable access,
and outdated pedagogical concepts
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(Yadavetal., 2023; Yao, 2023). Moreover,
the reliance on video feedback and
performance tracking raises concerns
about an overemphasis on measurable
outcomes, potentially detracting from
the holistic development focus of PE
(Gard, 2014).

Nonetheless, the integration of
advanced technologies like artificial
intelligence (Al) and VR shows promise
in revolutionising PE pedagogy. Al
facilitates  tailored feedback and
enhances performance analysis (Wei
et al, 2021; Zhang and Fu, 2022),
while VR creates immersive learning

environments that boost student
motivation and engagement (Shi,
2023). These technologies, coupled

with professional development for
educators, are key to maximising their
pedagogical potential (Osmanovic et al.,
2021). The current state of technology
in PE reflects a dynamic shift towards
interactive and personalised education.
While challenges remain, the strategic
use of advanced technologies promises
to enhance the effectiveness and
engagement of PE programs globally.

Social Cognitive Theory

The integration of digital technology in
Physical Education (PE) can be effectively
understood through Bandura's
Social Cognitive Theory (SCT), which
highlights the interplay of personal,
behavioural, and environmental factors
in shaping learning (Bandura, 1986).
SCT emphasises observational learning,
imitation, and modelling, processes that
align well with the use of digital tools like
video feedback, wearable devices, and
virtual simulations in PE. By observing
demonstrations and receiving real-
time feedback, students can better
understand and replicate motor skills,
fostering deeper cognitive and physical
engagement (Dowrick, 2012; Zhang and
Li, 2018).
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One prominent application of SCT
in PE is video self-modelling, where
students observe their own optimal
performances to enhance motor skill
acquisition. This approach enables
students to self-regulate their learning,
analyse their techniques, and make
informed adjustments (Dowrick, 2012).
Zhang and Li (2018) showed that
when students controlled their video
feedback, they performed better and
felt more motivated. SCT's processes of
attention, retention, reproduction, and
motivation are thus reinforced through
digital interventions, enhancing learning
outcomes.

The teacher's role is pivotal in
leveraging SCT for digital integration.
Osmanovi¢ et al. (2021) stress that
teacher competency in digital tools is
essential for creating effective learning
environments. Teachers who feel
confident using technology can model
its benefits, thereby fostering student
engagement and active participation.
Maksimovi¢ (2023) underscores the
importance of teacher training, noting
that educators equipped with digital
competencies can better monitor and

support students’ physical activities
beyond the classroom.

Digital technologies also promote
social learning by facilitating peer

interaction and collaboration. Khan
(2023) highlights that digital platforms
enable students to observe and emulate
peers’ strategies, enhancing their
cognitive development. Additionally,
Raab (2023) points out that wearable
technologies and  fitness-tracking
tools encourage health awareness
and behavioural modelling, further
supporting SCT's principles.

Despite these advancements,
challenges such as insufficient teacher
preparation and resource limitations
persist (Kretschmann, 2015; Starkey,
2019). Addressing these gaps through
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targeted professional development
can enhance teachers' self-efficacy,
ensuring the effective integration of
digital tools in PE. By aligning SCT's
theoretical principles with practical
applications, educators can create
dynamic, inclusive, and technology-
driven learning environments that
enrich the PE experience for students.

TPACK Model

The integration of digital technology
in Physical Education (PE) can also be
analysed through the lens of the TPACK
model  (Technological Pedagogical
Content Knowledge), introduced by
Mishra and Koehler (2006). This model
stresses how technology, teaching
methods, and subject knowledge all
intersect, requiring a balance of each
for effective technology use in the
classroom. For PE educators, the TPACK
model providesaroadmapforleveraging
digital tools to enhance teaching
practices and student outcomes. Within
the TPACK framework, teachers must
integrate deep content knowledge—
such as motor skills, physical fitness, and
teamwork—with pedagogical expertise
to deliver meaningful instruction.
The additional layer of technological
knowledge requires educators to
critically evaluate and utilise digital
tools to support and enrich the learning
process (Koehler and Mishra, 2009).
For instance, using video feedback for
motor skill analysis or apps to track
student performance can significantly
enhance student engagement and
learning outcomes. But simply having
the technology doesn't ensure better
results. Teachers must use it with clear
teaching strategies in mind (Koekoek
and Hilvoorde, 2018).

Despite its potential, technological
knowledge and integration often
lag behind pedagogical and content
knowledge in PE settings. Research by
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Espinolaetal.(2018) highlights that while
PE teachers typically possess strong
pedagogical and content knowledge,
technological proficiency remains a
challenge, particularly in remote digital
teaching contexts (Tanucan et al,
2021). Factors such as demographics,
teaching experience, and exposure
to technology integration in teacher

education programs  significantly
influence TPACK development
(Tanucan et al., 2021). Improving

TPACK requires targeted professional
development and the enhancement
of teacher education programs to
better equip educators for digital
integration. Programs that emphasise
the affordances and constraints of digital
tools can empower teachers to create
meaningful, technology-enhanced learning
environments. By aligning technological
tools with pedagogical goals, the TPACK
model offers a robust framework for
advancing the integration of digital
technologies in PE, ensuring they are
used to complementratherthanreplace
traditional teaching methods (Esposito
and Moroney, 2020).

Video Feedback and Self-Modelling in
Physical Education

Video feedback and self-modelling
representtransformative applications of
digital technology in Physical Education
(PE), significantly enhancing motor skill
acquisition and self-efficacy. These
tools enable students to visualise their
performances, analyse movements,
and receive immediate feedback,
fostering deeper engagement with their
physical capabilities. Zhang and Li (2018)
demonstrated the effectiveness of
video feedback in refining motor skills,
highlighting its role in helping students
understand their physical strengths and
areasforimprovement. Atwo-year study
in Ireland involving 12 schools explored
the use of digital video for assessing
and improving PE performance.
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Students compiled digital portfolios
using Keynote software to document
their progress over time. According to
Weir and Connor (2009), found that
watching their own performances
pushed students to improve, set goals,
and track their progress. This self-
regulation process was instrumental in
enhancing both their motor learning
and overall motivation. Video feedback’s
benefits extend beyond students to
include teacher development. Romano
and Schwartz (2005) explored its use in
teacher training programs, where first-
year PE teachers recorded their lessons
and conducted video analyses to reflect
on their instructional practices. This
process allowed educators to identify
strengths and weaknesses in their
teaching methods, contributing to
professional growth and pedagogical
effectiveness.

Empirical studies further underscore
the impact of video feedback and self-
modellinginspecificPE contexts. Trabelsi
et al. (2021) highlighted the efficacy of
video modelling examples (VMEs) in
gymnastics, improving skill performance
and activating metacognitive strategies
such as self-talk and mental rehearsal.
Similarly, self-controlled video feedback
in shot-put practices enhanced learning
outcomes and self-efficacy compared
to externally controlled feedback (Kok
et al., 2020). In hurdle clearance, video
feedback with model superposition led
to superior technical improvements
compared to traditional verbal
feedback (Amara et al., 2015). Despite
these benefits, challenges such as time
constraints and teachers' technological
competencies remain barriers to
broader implementation (Palao et al.,
2015). Addressing these challenges
through professional development
can maximise the potential of video
feedback and self-modelling as integral
tools in modern PE pedagogy.
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Social Media and Virtual Reality in
Physical Education

Using social media and virtual reality
(VR) in PE offers new ways to learn
beyond traditional activities. These
tools provide interactive, immersive
experiences, enhancing student
engagement and broadening access
to diverse physical activities. In New
Zealand, VR has emerged as a practical
solution for simulating real-life physical
activities in controlled environments,
allowing students to practice sports and
skills regardless of facility limitations.
Bowes and Swanwick (2018) highlight
how VR can mimic real-world conditions,
enabling students to experience a
variety of physical activities that may
otherwise be inaccessible. Social
media platforms, such as YouTube and
Facebook, also offer innovative avenues
for collaboration and learning in PE.
André (2018) explored how educators
can leverage these platforms to extend
classroom interactions, fostering a
sense of community and encouraging
students to engage actively with
course content. For example, students
can share videos, discuss strategies,
and receive feedback from peers and
teachers, creating a participatory and
interactive learning environment.

VR technology has shown significant
promise in enhancing PE outcomes.
Studies reveal that VR-based interventions
improve student motivation, engagement,
and skill acquisition while also supporting
knowledge retention and adherence to
exercise regimens (Kuleva, 2024; Hamizi
et al., 2024). The integration of VR and
wearable devices enables real-time
performance analysis, data collection,
and personalised feedback, aligning
with contemporary educational goals
(Singh and Awasthi, 2024). Moreover, VR
can replicate bodily responses similar
to traditional exercises, as evidenced by
heart rate measurements and student
perceptions (Hamizi, et al. (2024).
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Despite its benefits, challenges such as
equipment costs, technical limitations,
and potential student isolation must be
addressed for effective implementation
(Kuleva, 2024). Nevertheless, VR's
potential to facilitate conceptual change
and provide simulated environments
underscores its value as an innovative
tool in PE (Pasco, 2013). Combined with
social media’s collaborative capabilities,
these technologies offer transformative
opportunities to redefine the PE learning
experience.
Pedagogical and
Opportunities

Challenges

One major concern is depending too
much on technology. This may lead
teachers to focus more on scores and
data than on the broader aims of PE.
A primary concern is the risk of over-
reliance on technology, which can
shift focus toward measurability and
accountability at the expense of holistic
educational goals. Gard (2014) warns
that an emphasis on performance
tracking  might overshadow the
collaborative and physical engagement
aspects central to PE. Furthermore, the
increasing use of digital tools raises
critical issues around data privacy and
security. As Mandinach and Jimerson
(2022) highlight, educators must ensure
that student data is collected, stored,

and used responsibly, prioritising
privacy in the digital age.

Despite these challenges, digital
technology presents significant

opportunities to enrich PE pedagogy.
Tools like video feedback and apps
enable personalised learning, real-
time progress tracking, and enhanced
student motivation. Kok and Van der
Kamp (2018) emphasise that fostering
self-regulation through digital tools can
drive sustained student engagement
and improved outcomes, marking a
pivotal advancement for PE education.

Broader educational studiesechosimilar
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themes, emphasising both the potential
and the challenges of integrating
technology into pedagogy. MOOCs
offer innovative learning opportunities
but grapple with business models and
pedagogical challenges (Dalipi et al,
2016). Emergency remote teaching
during the COVID-19 pandemic revealed
technological and social barriers, such
as limited internet access and reduced
human interaction (Ferri et al., 2020).
These challenges mirror those in PE,
where curriculum integration, resource
allocation, and teacher preparedness
remain critical hurdles.

Technological Influence on Models-
Based Practices

The integration of technology into
models-based practices in Physical
Education (PE), such as Sport

Education (SE) and Teaching Games for
Understanding (TGfU), has significantly
enhanced instructional effectiveness
and student engagement. These
methods emphasise tactics, decision-
making, and well-rounded sports
knowledge. Technology can help
achieve these goals and improve how
students learn.

Sinelnikov (2018) highlights how video
analysis tools can enhance the SE model
by enabling students to review game
footage, reflect on their performance,
and make real-time adjustments. This
process deepens their understanding
of game rules and strategies. Similarly,
Hopper, Sanford, and Fu (2018)
explore the use of video gaming
design concepts in TGfU and SE, such
as real-time feedback and level-based
progression, to create interactive and
engaging learning environments. These
technological integrations make the
learning process more meaningful by
linking tactical and strategic elements
with active participation. Recent studies
emphasise that hybrid approaches, such
as TGfU-SE, offer promising avenues for
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inclusive PE practices, though additional
research is required to address the
needs of special populations (Dimmick,
2024). However, challenges persist,
including inconsistent modelling of
effective technology integration by
university instructors (Semiz and
Ince, 2012). As these models evolve,
technology continues to play a crucial
role in transforming PE pedagogy,
fostering deeper learning and student
involvement in  assessment and
decision-making (McMath, 2010).

Digital Technology and Assessment
in Physical Education

The incorporation of digital technology
into assessment practices in Physical
Education (PE) has revolutionised
how educators evaluate student
performance. Tools like iPads, apps,
and video analysis software enable
more efficient, accurate, and detailed
assessments, providing  teachers
with critical insights into student
competencies. Rossum and Morley
(2018) underscore the utility of
digital tools in assessing children’s
movement skills in primary schools,
allowing educators to pinpoint areas
for improvement and personalise
their instructional approaches. Digital
technology also supports formative
assessment by offering real-time
feedback to students. For instance,
Sargent and Casey (2018) describe a
PE teacher in the UK who used an app
to record student performance and
provide immediate feedback during
lessons. This approach helped students
adjust their techniques on the spot,
fostering skill improvement and active
learning within the lesson context.

Researchhighlightsthebroaderpotential
of digital tools in enhancing assessment
practices across educational levels.
Penney et al. (2011, 2012) emphasise
that these tools can create authentic
and integrated learning experiences,
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improving student motivation and
engagement. In primary PE, digital
technologies aid inimplementing quality
assessment practices and enhancing
teachers’ assessment literacy (lannucci
et al, 2023). At the secondary level,
they effectively combine theoretical
and practical components, aligning
with curriculum objectives and offering
valid and comprehensive evaluation
methods (Penney et al., 2012). In higher
education, innovative approaches such
as video narratives serve as democratic
assessment tools, fostering self-
awareness, emotional engagement,
and authentic evaluation experiences
(Sargentand Lynch, 2021). Despite these
benefits, further research is needed to
address equity concerns and explore
the application of digital assessments
across diverse educational contexts
(Penneyetal., 2011;lannuccietal., 2023).
By integrating digital tools thoughtfully,
PE can advance assessment practices to
better meet the needs of both students
and educators.

Professional Development and
Teacher Training

The integration of digital technology
into Physical Education (PE) teaching
practices requires targeted professional
development (PD) and teacher training
programs. As digital tools continue to
evolve, equipping educators with the
skills to effectively implement these
technologies is crucial. Neutzling,
Pagnano Richardson, and Sheehy (2018)
emphasise the role of virtual reality
(VR) simulations in Physical Education
Teacher Education (PETE) programs,
where pre-service teachers can practice
teaching in controlled, simulated
environments. This approach allows
them to gain valuable experience and
confidence before entering real-world
classrooms. Marron and Coulter (2021)
further highlight the utility of iPads in
teacher training, enabling pre-service
teachers to experiment with various



apps and digital tools. This hands-on
experience helps future educators
understand how to use technology to
enhance student learning, ensuring they
are well-prepared to integrate digital
tools into their teaching practices.

Effective PD programs are essential
for improving teacher quality and
classroom effectiveness (Phillips, 2008).
Research shows that well-structured PD
can enhance teachers' qualifications,

performance, and professionalism
(Nzarirwehi and Atuhumuze, 2019).
To achieve maximum impact, PD

initiatives should incorporate adult
learning principles, subject specificity,

mentoring, and workplace-relevant
materials (Phillips, 2008). However,
challenges remain in standardizing

PD practices, as diversity in duration,
content, and modalities complicate
implementation (Vaillant and Cardozo-
Gaibisso, 2017). To ensure sustainable
success, PD must be carefully planned,
executed, and evaluated, with adequate
resources and incentives provided
(Nzarirwehi and Atuhumuze, 2019). As
new digital technologies continue to
emerge, ongoing research is needed to
explore innovative approaches to PD
and extend our understanding of how
to train educators effectively (Borko,
2004).

Discussion and Critical Reflection

The evolving role of digital technology
in PE presents both opportunities and
tensions. On one hand, VR and wearable
devices can greatly improve learning by
offering detailed feedback and letting
students try activities they otherwise
might not experience. These tools align
with constructivist and socio-cognitive
principles, fostering  observational
learning, self-regulation, and peer
collaboration. On the other hand, the
paper's findings highlight the risk of
narrowing educational goals if digital
technologies prioritize performance
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metrics and standardisation over holistic
development. Disparities in technology
access, especially in developing regions,
pose equity challenges. Professional
development emerges as a central lever
for change: teachers must navigate
the complexity of integrating emerging
technologies with robust pedagogical
frameworks. Without comprehensive
training and ongoing support, educators
may struggle to move beyond superficial
uses of technology, limiting long-term
impact.

Moreover, as PE broadens its scope to
include not only physical proficiency
but also socio-emotional skills, the
interplay of technology with cognitive,
social, and affective learning domains
warrants deeper investigation. Future
research must critically examine how
digital tools might shape or constrain
these multifaceted outcomes, ensuring
that technology-enhanced PE remains
anchored in inclusive, student-centred,
and ethically responsible practices.

Ethical Concerns and Practical
Recommendations for Educators

The use of digital technology in Physical
Education (PE) offers many benefits but
also brings ethical challenges that must
be carefully addressed to ensure fair
and responsible use (Goodyear, 2017).
One of the main concerns is data privacy
and security, as many digital tools used
in PE—such as video feedback systems,
wearable devices, and Al-driven
performance analysis—collect sensitive
student data (Borthwick et al., 2015).
Schools and educators must enforce
strict data protection policies to comply
with regulations like GDPR (General
Data Protection Regulation), a European
Union law governinginformation privacy
(Vejmelka et al., 2020). It is also essential
to obtain clear consent from students
and their guardians before collecting,
recording, or sharing personal data
(Muravyeva et al., 2018). Another major
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challenge is equal access to technology.
Students from well-funded schools
often have access to advanced digital
tools, while those from resource-limited
backgrounds struggle with outdated
or unavailable technology, creating a
digital divide (Valadez and Duran, 2007).
To promote fair access, schools should
introduce low-cost or open-source
alternatives and design lessons that
allow all students to benefit, regardless
of their financial situation (Warschauer
et al., 2014).

Over-reliance on technology in PE is
another concern. While digital tools
help track progress and improve
assessment, they should support—not
replace—face-to-face coaching and
hands-on physical learning. A balanced
approach ensures students continue to
develop physical, social, and emotional
skills  through real-world activities
alongside digital learning. Additionally,
the increasing use of Al-driven tools
to assess student performance brings
risks such as algorithmic bias and lack of
human oversight (R6hl, 2021). Teachers
must critically evaluate Al-generated
feedback and ensure that human
judgment remains central to assessing
student progress. Educators also need
proper digital training, including best
practices in cybersecurity, ethical Al use,
and inclusive technology applications
to use these tools effectively (Pujeda,
2023).

Clear communication with students
and parents is essential. Schools must
explain how digital tools will be used,
what data will be collected, and the
steps taken to protect privacy. Social
media is also playing a larger role in PE,
making it important to establish safe
online behaviour guidelines to prevent
cyberbullying, online safety risks, and
misinformation (Kirk, 2018). Similarly,
the use of wearable fitness devices and
biometric tracking should be carefully
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regulated to ensure that participation
is voluntary and that students’ personal
health data remains confidential. By
addressing these ethical concerns
and adopting responsible practices,
educators can ensure that digital
technology enhances PE instruction
while protecting students’ privacy,
rights, and well-being. A balanced,
inclusive, and ethical approach will help
maximise the benefits of technology
while maintaining fairness and integrity
in PE education.

Conclusion

This paper's exploration of digital
technology in PE underscores a
dynamic interplay between innovation
and tradition, potential and caution.
Technology can support personalised
learning, broader participation, and
better assessments. However, success
depends on using it carefully, guided
by good teaching practices and ethical
standards. To fully realise the potential
of these tools, stakeholders—from
policymakers to teacher educators and
researchers—must collaborate to refine
training programs, ensure equitable
resource distribution, and articulate
clear objectives that transcend mere
efficiency and data-driven metrics.
By situating current practices within
broader theoretical frameworks and
examining both historical contexts and
emerging trends, this paper provides
a roadmap for a more reflexive,
intentional, and transformative
approach to technology use in PE.
In doing so, it lays the groundwork
for future research that deepens our
understanding of how digital tools can
best serve students’ physical, cognitive,
and social-emotional development.
Ultimately, the effective and ethical
integration of technology will help
ensure that PE remains a dynamic,
relevant, and integral component of
holistic education.
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