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Abstract. Radio Frequency Identification (RFID) technology is increasingly recognized as a transformative tool
in health and sports education due to its capability for non-intrusive, real-time tracking and data collection. This
article explores the deployment of RFID sensors to support individualized learning and performance monitoring
within educational frameworks, specifically examining how RFID technology can enhance physical education
through the Sport Education Model (SEM). By employing a variety of RFID sensors, including active, passive,
chipped, and chipless tags, across multiple frequency ranges, RFID systems enable continuous monitoring of
students’ physiological, psychological, and social engagement metrics. These systems offer educators actionable
insights for tailoring health and sports education programs to meet the unique needs of students, fostering skill
acquisition, teamwork, and well-being. Additionally, this paper addresses the ethical considerations surrounding
data privacy and security, emphasizing the importance of safeguards to protect student data. Through a
comprehensive review of current RFID applications and potential advancements, this study underscores the role
of RFID in making health and sports education more adaptive, data-informed, and supportive of diverse learning
environments.

Keywords: RFID Technology, Health and Sports Education, Sport Education Model (SEM), Health Monitoring,
Data Driven-Analytics

Resumo. A tecnologia de identificagdo por radiofrequéncia (RFID) é cada vez mais reconhecida como uma
ferramenta transformadora na educagio em satde e esportes devido a sua capacidade de rastreamento e coleta de
dados ndo intrusivos e em tempo real. Este artigo explora a implantacdo de sensores RFID para dar suporte ao
aprendizado individualizado e monitoramento de desempenho em estruturas educacionais, examinando
especificamente como a tecnologia RFID pode aprimorar a educacdo fisica por meio do Modelo de Educagao
Esportiva (SEM). Ao empregar uma variedade de sensores RFID, incluindo etiquetas ativas, passivas, com chip
e sem chip, em vérias faixas de frequéncia, os sistemas RFID permitem o monitoramento continuo das métricas
de engajamento fisiologico, psicoldgico e social dos alunos. Esses sistemas oferecem aos educadores insights
acionaveis para adaptar programas de educacdo em satide e esportes para atender as necessidades exclusivas dos
alunos, promovendo a aquisi¢do de habilidades, o trabalho em equipe e o bem-estar. Além disso, este artigo
aborda as consideragdes éticas em torno da privacidade e seguranca de dados, enfatizando a importancia de
salvaguardas para proteger os dados dos alunos. Por meio de uma revisdo abrangente das aplicagdes RFID atuais
e avangos potenciais, este estudo destaca o papel do RFID em tornar a educacdo em saide e esportes mais
adaptavel, informada por dados e favoravel a diversos ambientes de aprendizagem.

Palavras-chave: Tecnologia RFID, Educagdo em Saude e Esportes, Modelo de Educacdo Esportiva (SEM),
Monitoramento de Saude, Analise Orientada por Dados
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1. INTRODUCTION

Sport education, a pedagogical approach integrating sports principles within educational
settings, has gained prominence for promoting physical activity, character development, and
social skills among students (Simoén-Piqueras et al., 2024; Bisa, 2023). By combining
structured sports programs with active learning, the Sport Education Model (SEM) creates an
environment that fosters students’ enthusiasm for sports and cultivates competencies essential
for lifelong physical activity and well-being (Estrada-Oliver et al., 2024). Widely implemented
within physical education (PE) curricula, SEM is recognized not only for enhancing students'
physical fitness but also for addressing their psychological and social needs, particularly
benefiting those from socially vulnerable backgrounds by instilling a sense of competence,
autonomy, and relatedness (Almeida & Arantes, 2022; Roure, 2022).

One of the essential advantages of sport education lies in its capacity to build character and
foster personal growth by nurturing values such as teamwork, leadership, determination, and
sportsmanship (Bisa, 2023). These qualities are integral to students’ personal development,
equipping them with skills critical to success both in school and beyond. Furthermore, sport
education encourages moderate to vigorous physical activity, promoting cardiovascular health
and physical fitness (Li et al., 2022; Sorbo, 2023). In university settings, SEM has shown
additional benefits by reducing perceived stress, enhancing social support networks, and
promoting lifelong engagement in physical activity (Liao et al., 2023).

With advancements in technology, the traditional model of sports education is evolving
into a more data-driven and personalized experience. The integration of technologies, including
big data analytics, virtual and augmented reality, wearable devices, and artificial intelligence,
has significantly enhanced sports education and training (Ma, 2024; Prasad & Paras, 2024).
Digital tools enable educators to tailor programs to each student’s unique profile, providing
personalized learning and real-time feedback on physical performance (Cossich et al., 2023).
Through wearable technology and real-time monitoring, trainers can optimize exercise
programs, prevent injuries, and track physical progress accurately, creating a comprehensive
framework for holistic health development (Cao, 2023).

Among the many digital tools transforming sports education, Radio Frequency
Identification (RFID) technology stands out for its ability to provide real-time data and support
non-intrusive monitoring (Mohammed et al., 2024; Hnatchenko et al., 2023). RFID systems in
sports education offer numerous benefits, such as tracking athletes’ physiological data during
training sessions, monitoring participation, and providing precise data analytics to personalize
training. RFID technology thus aligns well with the goals of sport education by promoting
efficiency, optimizing health monitoring, and fostering a data-centric approach to both health
and sports education (Simdn-Piqueras et al., 2024).

Furthermore, RFID applications in health and sports education extend to providing insights
into psychological and behavioral aspects of student-athletes, as well as the physical. For
example, RFID systems can monitor students’ engagement levels, assist in adaptive learning
methods, and enhance the inclusivity of programs for students with diverse needs (Ibragimov
et al., 2024). By streamlining data collection and reporting processes, RFID technology also
enables educators to make more informed decisions, adapting lesson plans and training
regimens based on real-time insights, ultimately enhancing the overall learning experience
(Cossich et al., 2023).

However, integrating RFID and other advanced technologies into sports education also
presents challenges, such as data privacy concerns, the digital divide, and the need for educators
to acquire proficiency in new technologies (Hnatchenko et al., 2023). These considerations
underscore the need for thoughtful implementation and ongoing research to fully realize the
potential of digital tools in education.
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In the following sections, this article delves into the multifaceted benefits of RFID
technology within sports and health education. It explores its applications for real-time
monitoring, personalized training, and holistic development, and examines both the potential
and challenges associated with its implementation. Through an analysis of the Sport Education
Model enhanced by RFID and other digital tools, this article underscores how sport education
is evolving in response to technological advancements, highlighting the ways RFID can
contribute to a more personalized, efficient, and inclusive educational experience.

2. RESULTS AND DUISCUSSION
2.1. RFID Sensor Technology

/ Applications
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Figure 1. Overview of RFID Sensor technology (Costa F. et all., 2021)

Originally developed for logistics and inventory tracking, Radio Frequency Identification
(RFID) technology has evolved to serve diverse fields, including healthcare and sports, thanks
to its capabilities in real-time tracking and data collection. RFID systems consist of three
primary components: tags (either active or passive), readers, and antennas. Passive tags,
powered by the reader’s signal, are cost-effective and suitable for close-range applications like
health monitoring, while active tags contain an internal battery, allowing for extended read
range and suitability for larger areas, such as sports fields and training zones.

RFID tags can operate across various frequency ranges, including low-frequency (LF),
high-frequency (HF), and ultra-high-frequency (UHF) bands. The frequency chosen impacts
the system's read range and application suitability. For example, UHF tags, which offer a longer
read range, are widely used in both healthcare and sports applications where comprehensive
tracking is essential. Additionally, RFID systems are available in two types: chipped and
chipless.

Chipped RFID tags contain an integrated circuit that stores and processes information, ideal
for applications requiring data storage and processing capabilities. In contrast, chipless RFID
tags lack a traditional microchip, relying on specific materials and designs to encode data,
making them suitable for low-cost applications where durability and environmental resistance
are priorities. The flexibility of RFID’s active/passive and chipped/chipless configurations,
along with the frequency options, allows for tailored applications in healthcare and sports,
enhancing real-time monitoring and data-driven insights across a range of scenarios. Figure 1
illustrates overview of RFID Sensor technology (Costa F. et all., 2021).

Wearable RFID sensors and the integration with IoT have made RFID data accessible from
remote devices, providing educators and coaches with comprehensive insights into health and

Br. J. Ed., Techj Soc., v.18, n.se3,_p.29-43, 2025
oY DOI http://dx.doi.org/10.14571/brajets.v18.nse3.29-43
ISSN 2316-9907



http://dx.doi.org/10.14571/brajets.v18.nse3.29-43

32

performance metrics (Zhong et al., 2015). The use of flexible, stretchable RFID sensors has
increased comfort and utility, especially in sports, where they enable natural movements
without interference (Aileni & Pasca, 2019).

In terms of sport education, RFID-enabled biometric, movement, and environmental
sensors are used in various educational applications. Biometric sensors monitor health metrics
like heart rate and temperature, critical for health education (Gao & Yang, 2014). Location and
movement sensors track athletes’ positions, enabling real-time analysis of performance, which
is essential for sports training (Moeskops et al., 2018). RFID environmental sensors provide
data on factors like temperature and air quality, relevant for understanding health influences in
different environments (Bhatt et al., 2017).

2.2. Applications of RFID in Health Education

Inclusive Education Health Monitoring and Tracking

Simulation and Practical Training Attendance and Access Control

Resource Management Medication Management

Patient Safety and Care

Figure 2. RFID usage in health education

Radio Frequency Identification (RFID) technology has found varied applications in health
education, primarily enhancing the management and operational efficiency of healthcare
systems. Its ability to track, identify, and manage data in real-time offers substantial benefits
in educational settings, especially for training healthcare professionals and improving patient
care practices. Integrating RFID in health education not only enriches learning experiences but
also supports better resource management, heightened patient safety, and robust health
monitoring and tracking capabilities.

The accompanying pie chart (see Figure 2) illustrates these diverse applications of RFID in
health education, categorizing its uses into key areas such as simulation training, patient safety,
medication management, and resource accessibility. Each segment represents an area where
RFID can transform learning and practice, underscoring the comprehensive impact of this
technology on modern health education.

2.2.1. Enhancing Learning and Training

Simulation and practical training are key areas where RFID technology demonstrates
significant potential. In medical training simulations, RFID can track the movement and actions
of students, providing real-time feedback and data analysis to enhance learning outcomes. By
creating realistic training environments, students can practice and refine their skills without the
risk of harming actual patients (Adedokun et al., 2018; Watfa et al., 2013).
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Furthermore, RFID technology streamlines resource management in educational
institutions. By efficiently managing resources such as library books, laboratory equipment,
and other learning materials, RFID ensures that students have timely access to the necessary
tools for their education, ultimately enhancing the learning process (Adedokun et al., 2018).

2.2.2. Improving Patient Safety and Care

RFID technology plays a crucial role in improving patient safety and care within
educational settings. For instance, RFID-enabled wristbands can teach students about patient
tracking and monitoring, reducing errors and enhancing patient safety. These systems ensure
that students administer the correct treatments to the appropriate patients, promoting accuracy
and safety (Haddara & Staaby, 2020; Polycarpou et al., 2012).

Additionally, RFID technology can be integrated into pharmacy education to teach students
about efficient medication management systems. This includes tracking drug inventory and
ensuring accurate dispensing of medications, which is vital for maintaining patient safety
(Consigma et al., 2023; Polycarpou et al., 2012).

2.2.3. Operational Efficiency and Data Management

RFID systems also enhance operational efficiency and data management in educational
settings. Attendance tracking and access control are examples where RFID automates
processes, ensuring that only authorized personnel and students access specific areas. This
system is particularly useful for maintaining security and managing large groups in healthcare
training facilities (Adedokun et al., 2018).

Additionally, RFID technology facilitates the collection and analysis of large volumes of
data, enabling educational research to study patterns and outcomes in healthcare practices. This
data-driven approach supports informed decision-making and improves educational strategies
(Lopez et al., 2018).

2.2.4. RFID In Health Monitoring and Tracking

RFID technology allows continuous monitoring of vital signs, essential for clinical training
programs where students can track patient data such as heart rate and blood pressure in real-
time (Finkenzeller, 2010). RFID wearables enable students to analyze their own health metrics,
reinforcing the connection between lifestyle and health (Patterson et al., 2012).

In health education, RFID technology has been effectively employed to enhance training
and decision-making. For instance, a Japanese medical school integrates RFID for patient
tracking within clinical simulations, allowing students to monitor patient movements and
interactions in real-time.

Similarly, the University of Michigan uses RFID-equipped mannequins that simulate
patient monitoring scenarios, providing students with realistic opportunities to practice and
refine their clinical decision-making skills (Bacheldor, 2005; Ullah et al., 2013).

2.2.5. Benefits and Challenges

RFID promotes interactive, personalized learning and provides objective feedback.
However, its implementation can be limited by costs, privacy concerns, and technical
limitations, which require secure data practices and regular calibration (Roussel et al., 2017;
Chawla & Ha, 2007).
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2.3. Applications of RFID in Sport Education

Inclusive Education in Sports

Position-Based Feedback

Motion Tracking and Sports Analysis

Athlete Monitoring and Personalized Training

Timing and Event Management

Figure 3. RFID usage in sport education

RFID (Radio Frequency Identification) technology has become increasingly valuable in
sports education, where it enhances training, performance analysis, and event management. By
offering real-time tracking and data collection, RFID enables personalized coaching, precise
performance monitoring, and seamless management of sports activities. This technology
supports both individual and team sports, allowing educators and coaches to gather insights on
player movement, timing, and equipment use, all of which contribute to more data-driven
coaching and improved athletic performance. RFID’s non-intrusive tracking makes it
especially useful in sports, as it allows athletes to train naturally without the encumbrance of
wires or invasive monitoring devices.

The accompanying pie chart (see Figure 3) categorizes the main applications of RFID in
sports education, including motion tracking, event timing, athlete monitoring, position-based
feedback, and inclusive training. Each segment represents a unique way in which RFID
technology can optimize the training environment, showcasing its comprehensive role in
advancing sports education.

2.4. RFID Assisted Sports Training and Athlete Monitoring

RFID technology enables real-time tracking of athletic performance metrics, aiding in
personalized training adjustments and long-term tracking of athletic development
(Ponnambalam et al., 2018). RFID also helps monitor athlete positions and movements,
essential for team sports and position-based feedback (Gao & Yang, 2014).

In the literature, there are many application examples of RFID assisted sport education
programs. For instance, soccer academies, track and field programs, and basketball training at
universities use RFID to track movement, speed, and positioning, enabling more data-driven
coaching (Martin et al., 2016; Moeskops et al., 2018).

In addition, RFID technology is effectively used in boxing to monitor the speed bag's
oscillation frequency. This method involves embedding RFID tags in the speed bag, allowing
the extraction of oscillation rates through the phase of the backscattered signal, which is crucial
for assessing a boxer's performance without human intervention (Lopez-Matencio et al., 2022)

2.5. Advantages Of Non-Intrusive Monitoring for Athletes
RFID technology provides seamless, non-intrusive data collection, enabling natural
performance assessment without restricting movement. This is essential for accurately
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evaluating athletic skills (Chowdhury et al., 2017). Radio Frequency Identification (RFID) has
diverse applications in sports education, enhancing teaching and learning experiences. By
integrating RFID with sports equipment and environments, educators can gather precise data
on player movements, equipment usage, and game dynamics. This technology supports
performance analysis and enriches education through real-time feedback and data-driven
insights, fostering a deeper understanding of athletic skills.

In motion tracking and analysis, RFID technology is employed to monitor the movement
of players and sports equipment, providing detailed data on trajectories and interactions. For
example, in volleyball, RFID systems capture player movements and ball trajectories,
facilitating a comprehensive analysis of gameplay and training effectiveness. The CP-
LANDMARC algorithm, an enhancement of the basic LANDMARC algorithm, significantly
reduces positioning errors, thereby improving the accuracy of motion tracking in sports
education (Zhang et al., 2022). Additionally, RFID tags integrated with sensors enable tracking
of sports equipment, such as balls and protective gear, by communicating motion and contact
data to RFID readers. This allows detailed analysis of equipment usage and player interactions
during sports activities (Shah et al., 2017).

RFID systems also play a pivotal role in timing and event management for sports. UHF
RFID systems are used for precise timing, providing reliable data on event durations and
participant performance. These systems offer flexibility and accuracy across various sports
applications (Kolaja & Ehlerova, 2019). In long-distance competitions, such as marathons and
swimming events, RFID technology ensures safety and facilitates real-time tracking and
efficient event management. Accurate location data during these events is crucial for both
performance analysis and participant safety (Xie, 2011).

In educational applications, RFID technology enhances interactive learning experiences.
For instance, the E-Playground project employs passive RFID technology to track the position
and identity of students during educational games, enabling performance monitoring and
analysis. This system is cost-effective and scalable, making it particularly suitable for schools
with limited budgets (Bassuony et al., 2016). Additionally, in outdoor learning environments,
RFID-based systems such as the Environment of Ubiquitous Learning with Educational
Resources (EULER) improve student engagement and learning outcomes. By integrating RFID
with other technologies, educators can effectively present information in outdoor settings,
creating an enhanced educational experience (Tan et al., 2007).

Despite its benefits, RFID technology faces challenges in sports education. Positioning
errors and high system costs are significant issues, particularly when deploying large-scale
RFID systems. However, advancements in algorithms, such as the CP-LANDMARC
algorithm, can mitigate these challenges (Zhang et al., 2022). Furthermore, the integration of
RFID with other technologies, including sensors and wireless networks, enhances system
capabilities but also adds complexity and cost (Shah et al., 2017).

2.6. Utilizing RFID in Educational Management

The integration of Radio Frequency Identification (RFID) technology in education has
shown significant potential in enhancing various aspects of educational management and
services. RFID technology is being utilized to improve efficiency, accuracy, and security in
educational settings, ranging from attendance tracking to library management and inclusive
educational resources.

The RFID based attendance system significantly improves the efficiency and security of
attendance tracking in educational institutions and workplaces by allowing individuals to
simply scan their RFID ID cards, which automates the attendance process and reduces the time
spent on traditional methods such as calling names or signing on paper (Ishaq & Bibi, 2023).
In the literature, RFID technology has been effectively implemented in attendance systems to
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enhance efficiency and accuracy. For instance, an [oT-based RFID system at SMK Putra Anda
Binjai demonstrated improved real-time monitoring and accuracy compared to traditional
methods, although initial implementation challenges were noted (Arpan et al., 2024).

In addition, RFID-based attendance systems address issues such as time wastage and
proxies, offering a secure and efficient alternative to manual attendance methods. These
systems automatically register attendance when students flash their RFID cards, ensuring
reliability and saving time (Ishaq & Bibi, 2023; Ashok et al., 2022). Furthermore, for young
students, RFID technology enhances school security by tracking student entry and exit, sending
notifications to parents, and preventing truancy. This system improves communication and
awareness, contributing to overall campus safety (Brisbane, 2024).

RFID has revolutionized library services by automating circulation processes, increasing
efficiency, and enhancing user satisfaction. The integration of RFID in library management
systems allows for fast transactions and improved traceability and security of library resources
(Komalasari et al., 2023; Mirji, 2023). On the other hand, RFID technology supports inclusive
education by creating accessible educational resources.

For example, RFID-enabled tactile 3D-printed models with audio descriptions have been
developed to aid visually impaired students, promoting autonomy and engagement in learning
(Olais-Govea et al., 2023). In university settings, RFID technology is used to optimize teaching
management through innovative algorithms that improve student localization and reduce data
collision rates. This enhances the informatization of educational management (Wu, 2023).
RFID technology is also being explored in physical education management, where it facilitates
the collection and processing of attendance data, promoting the informatization of physical
education (Lin & Wen, 2022).

While RFID technology offers numerous advantages in educational settings, it is essential
to consider potential challenges such as technical glitches, privacy concerns, and the need for
continuous refinement to maximize benefits. Additionally, the initial cost of implementation
and the need for infrastructure upgrades can be barriers for some institutions. However, the
potential for RFID to transform educational environments and improve management efficiency
is significant, making it a valuable tool for modern educational systems.

2.7. RFID-Driven Personalization in Health and Sports Education: Enhancing the Sport
Education Model

Integrating Radio Frequency Identification (RFID) technology within health and sports
education offers a sophisticated data-driven framework that enhances personalized learning,
enables long-term tracking, and supports real-time adjustments for both physical and
psychological development. RFID systems in this context utilize specific sensors tailored for
health and sports applications, each designed to capture targeted data that contributes to a
comprehensive understanding of an athlete's performance.

Biometric sensors in RFID wristbands or wearables, for example, monitor physiological
metrics such as heart rate, heart rate variability (HRV), respiratory rate, and body temperature,
enabling continuous monitoring of physical exertion and stress without interrupting an athlete's
natural movement. This data supports understanding recovery and readiness, allowing
educators and coaches to optimize training intensity (Roussel et al., 2017; Patterson et al.,
2012).

Movement and position sensors track location, speed, and movement patterns using RFID
tags on wearable devices or equipment. These sensors provide precise data on spatial
positioning, acceleration, and distance covered, which are valuable for analyzing technical
skills and improving agility and reaction times (Want, 2006; Ponnambalam et al., 2018).
Environmental sensors integrated with RFID systems capture external conditions like

Br. J. Ed., Tech. Soc., v.18, n.se3, p.29-43, 2025
DOI http://dx.doi.org/10.14571/brajets.v18.nse3.29-43

ISSN 2316-9907



http://dx.doi.org/10.14571/brajets.v18.nse3.29-43

37

temperature, humidity, and air quality, providing essential data for optimizing training
environments and helping prevent heat-related issues (Bhatt et al., 2017; Aileni & Pasca, 2019).

RFID-enabled sleep and recovery monitoring sensors track sleep quality, duration, and
recovery patterns through wearable devices, ensuring athletes are mentally and physically
prepared for challenges (Gao & Yang, 2014; Zhong et al., 2015). These sensors gather data
that informs adjustments in training loads based on rest and recovery quality, which is crucial
for maintaining high performance.

Additionally, social interaction sensors within RFID systems monitor engagement levels
within teams, tracking proximity and interaction frequency to provide insights into team
cohesion and communication (Estrada-Oliver et al., 2024). For example, RFID tags on athletes’
uniforms can record close interactions during drills or games, offering valuable data on
teamwork dynamics and helping coaches assess social skills like leadership and collaboration
(Simoén-Piqueras et al., 2024; Bisa, 2023).

Once collected, RFID data is processed to extract features that serve as inputs for predictive
models in the Sport Education Model (SEM), including skill metrics, psychological resilience,
social responsibility indicators, and environmental adaptation factors. Machine learning
algorithms, such as neural networks and support vector machines, analyze this data to provide
insights into readiness, stress resilience, engagement levels, and team cohesion, enabling
tailored feedback for each athlete (Ma, 2024; Prasad & Paras, 2024).

The continuous adaptation of these models with new data allows coaches and educators to
refine training programs and interventions based on real-time changes in individual
performance and team dynamics, fostering a responsive and personalized learning environment
(Mohammed et al., 2024; Cossich et al., 2023).

Emerging trends in RFID technology, particularly its integration with the Internet of Things
(IoT), have expanded real-time data sharing capabilities, promoting collaboration in health and
sports education. Advances in miniaturization and wearable RFID devices have increased the
feasibility of using RFID in challenging environments, such as swimming or outdoor sports,
where traditional monitoring tools may not be practical (Zhou et al., 2014; Aileni & Pasca,
2019).

The combination of RFID with artificial intelligence (AI) has further enhanced the
predictive capabilities of these systems, allowing early detection of health risks, recognition of
performance trends, and creation of customized training plans (Gao & Yang, 2014;
Ponnambalam et al., 2018). Additionally, recent developments in encryption and blockchain
technology address privacy concerns, making RFID systems more secure and compliant with
data protection regulations like GDPR and HIPAA, essential for protecting sensitive
information in educational settings (Ngai et al., 2008; Landt, 2005).

Despite these benefits, RFID in health and sports education brings challenges related to
privacy, data security, and ethical use. RFID data collection must adhere to regulations to
protect sensitive information, with secure management practices such as encryption and access
control being essential to prevent unauthorized access (Feng et al., 2011; Roussos, 2006).

Ethical considerations, including informed consent and providing opt-out options, are
necessary to respect students' autonomy and comfort with monitoring programs. Educational
institutions must also implement policies to prevent misuse of RFID data, ensuring it is used
for learning and development rather than making conclusive judgments on abilities.
Environmental factors impacting data accuracy require regular calibration and training for staff
to ensure reliability, supporting RFID’s role in responsible educational enhancement (Rao et
al., 2005; Moeskops et al., 2018).

In the context of the Sport Education Model (SEM), integrating RFID sensor data with the
Sport Education Model (SEM) can create a comprehensive framework that enhances individual
and team learning experiences by focusing on skill development, teamwork, and holistic well-
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being (See Figure 4). In this approach, RFID sensor data serves as both input and model
features, enabling a data-driven educational structure that supports real-time, personalized
interventions. In the input phase, various categories of RFID data are collected to provide a
well-rounded view of each athlete.
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Figure 4. Utilizing Big Data Analytics in Sports Education (Bai, Z., & Bai, X. 2021).

Physical data includes movement patterns, exertion levels, and performance metrics such
as speed, agility, and reaction time, which are tracked through wearable RFID sensors on the
field or during training. Psychological data, such as heart rate variability (HRV) and sleep
quality metrics, provide insights into stress levels, recovery, and psychological readiness,
ensuring that athletes are mentally prepared for challenges.

These data can also be collected and evaluated from RFID-based sensors. Social
engagement data tracks team interaction metrics, including frequency and proximity of
interactions, as well as role-specific contributions like leadership and communication patterns.
This data helps evaluate individual and team dynamics. In the model phase, features derived
from RFID data include skill and knowledge metrics like technical consistency and progression
over time, team coordination metrics that measure synchronization and role effectiveness, and
psychological resilience indicators derived from biometric stress markers.

Features also include social responsibility metrics that assess self-monitoring, goal
progress, and team cohesion, along with lifelong engagement factors such as the balance
between physical exertion and recovery. These features are processed by machine learning
algorithms—such as neural networks, support vector machines, and deep learning models—
that analyze RFID data to predict readiness, resilience, and engagement levels.

The predictive model is continuously refined with new data, allowing it to adapt to changes
in individual performance and team dynamics. The final output consists of individualized
feedback and team insights, which support tailored learning plans, immediate interventions,
and the development of social skills, all aligned with SEM’s goals of skill acquisition, personal
responsibility, team collaboration, and lifelong engagement in sports.
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This integration of RFID sensor data with SEM fosters a holistic learning environment,
enhancing both physical and psychological development while promoting teamwork and
sustainable fitness habits. (Cossich et al., 2023; Li et al., 2022).

3. CONCLUSION

RFID technology has proven to be a pivotal resource in the advancement of health and
sports education, supporting a data-driven approach that offers detailed insights into student
performance and engagement. Through varied configurations of RFID systems, including
chipped and chipless tags and the use of multiple frequency bands, RFID enables diverse
applications from close-range biometric tracking to extended-range monitoring suitable for
large training environments.

This technology effectively integrates with the Sport Education Model (SEM), where it
enriches the educational experience by enhancing skill development, social interaction, and
overall well-being. However, the successful implementation of RFID in educational settings
requires careful attention to ethical considerations, particularly with regard to data privacy and
informed consent, as RFID collects sensitive personal information. Advances in encryption and
secure data protocols are essential to ensure student autonomy and trust in these systems.

Looking forward, the integration of RFID with IoT and Al has the potential to further
personalize health and sports education, making it more inclusive and capable of addressing
individual learning needs. As educators and researchers continue to refine these technologies,
RFID stands to reshape health and sports education into a more responsive, evidence-based
practice that supports lifelong physical and mental health.
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